Vol. 11, No. 7 


Energy hone 800 
Research 
Abstracts 


Abstracts 12528-15463 


Office of Scientific & Technical Information 
UNITED STATES DEPARTMENT OF ENERGY 





CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)—PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)-PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels. 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies. 


Solar Energy Update (SEU)-—PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technicai Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Techiiology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)-PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB86-900300. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)—PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)—PB86-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—PB86-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)—PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)-PB86-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)—PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year. 
Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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ABOUT THE OFFICE OF SCIENTIFIC 


AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computeri energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data Toute are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs of the Department. 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Date of publication Corporate author 
\ Author(s) Title Availability 


5785 _(BMI/ONWI-522) ‘Thermal property andl density jnes- 
surements of samples\taken from drilling cores fromypotential 
jog! is agedrost, J.F.; 4 pps W iber Mai 8, YInc, 
Biddeford, M USA)). 'De 1179p. "N » PC Ad6é 
Ao He Name DEBE PO Dep. 


Wegibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 


Lab., NM (USA)). Woclow Fusion; (La 10, 1319-132 
1983)! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 

le also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document absiracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddefczd, ME (USA 
9:5785 BMI/ONWI-522 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 

522 9:5785 NTIS, PC A09/MF A01. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
Milton O. Whitson, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch 
M. Catherine Grissom, Chief 


Scientific 

Polly S. Blackburn, Environmental Sciences 

D. Lamar Cason, Materials, Physical Chemistry, 
and Electric Power 

Pamela L. Gorman, Chemical Engineering 

Lynda H. McLaren, Nuclear Fuels and Radio- 
and Radiation Chemistry 

Lorne T. Newman, Coal 

Axel C. Ringe, Geosciences and Life Sciences 

Amy T. Tamura, Chemistry, Petroleum, and 
Natural Gas 


Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Lila Smith, Chief 


Scientific Anal 

james D. Bales, Nuclear Engineering 

David C. Cunningham, Nuclear Engineering 

Wanda R. Ferrell, Nuclear Physics 

Barry C. Steele, Solar Energy 

George H. Thoeming, Atomic, Molecular, and 
Fluid Physics 

Milton O. Whitson, Fusion Energy 

Larry E. Williams, High Energy Physics 
and Engineering 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist 


Mona H. Raridon Number 


Ramona N. Nelson 
International Exchange Coordinator Pu 


Corporate Author Specialist 


Patsy L. Hendricks Charles E. Stuber 


Contract Number and Report 


Coordinator 


Computer 
Billy H. Brady 


blishing Coordinator 
Irene D. Keller 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and Northern Ireland 
Department of Energy 
London, England 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Information Services Company 
Commack, NY 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental! Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


07 By-Products 

08 Geothermal Power Plants 

09 Geothermal Engineering 

10 Direct Energy Utilization 

20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 


ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25 ENERGY STORAGE 


01 Magnetic 

02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 

06 Thermal 

07 Liquefied Gas 
08 Chemical 

09 Batteries 


29 ENERGY PLANNING AND 


POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
OS Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
63 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
0S Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43 PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL . 
SCIENCES, ATMOSPHERIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


52 ENVIRONMENTAL 
SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 
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REFER ALSO TO CITATION(S) 12595, 12602, 12603, 12604, 12605, 12607, 
12608, 12614, 12617, 12626, 12630, 12645, 12646, 12656, 12859, 12863, 12875, 
12883, 12884, 12885, 13080, 13180, 13186, 13188, 13413, 14569, 14594 


12528 (ANL/FE—85-14) ANL Doppler flowmeter. Kar- 
plus, H.B.; Raptis, A.C.; Lee, S.; Simpson, T. (Argonne Na- 
tional Lab., IL (USA)). Oct 1985. Contract W-31-109-ENG- 
38. 87p. NTIS, PC A0S5/MF A01; GPO Dep. File Number 
DE86006158. 

A flowmeter has been developed for measuring flow veloci- 
ty in hot slurries. The flowmeter works on an ultrasonic Doppler 
principle in which ultrasound is injected into the flowing fluid 
through the solid pipe wall. Isolating waveguides separate the hot 
pipe from conventional ultrasonic transducers. Special clamp-on 
high-tempreature transducers also can be adapted to work well in 
this application. Typical flows in pilot plants were found to be lam- 
inar, giving rise to broad-band Doppler spectra. A special circuit 
based on a servomechanism sensor was devised to determine the 
frequency average of such a broad spectrum. The device was tested 
at different pilot plants. Slurries with particulates greater than 70 
pm (0.003 in.) yielded good signals, but slurries with extremely fine 
particulates were unpredictable. Small bubbles can replace the 
coarse particles to provide a good signal if there are not too many. 
Successful operation with very fine particulate slurries may have 
been enhanced by the presence of microbubbles. 11 refs., 46 figs., 3 
tabs. 


12529 (BLG—569, pp 71-90) Materials for coal conver- 
sion systems, Bradley, R.A.; Judkins, R.R.; Hammond, J.P. 
(Oak Ridge National Laboratory, TN). Sep 1984. NTIS (US 
Sales Only), PC A09/MF AOl1. File Number DE85901911. 
Contract W-7405-ENG-26. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 

The materials performance data derived from laboratory and 
pilot plant testing provide much of the information necessary to 
select appropriate materials for construction of coal conversion 
plants. Sufficient information is available on materials for a prudent, 
possibly conservative, choice of materials for the various compo- 
nents of large demonstration or commercial plants. Some areas, 
such as letdown valve trim materials for coal liquefaction, refrac- 
tories for slagging gasifiers, and heat exchangers for waste heat re- 
covery in gasification systems, need significant improvement. How- 
ever, other areas, such as improved pressure vessel steels or knowl- 
edge of the temperature effects on corrosion of various alloys in 
coal oils and coal gas atmospheres, need work to improve the eco- 
nomics, not the technological feasibility of the process. Mainte- 
nance of the current materials research and development efforts to- 
gether with a more exhaustive study of the lessons learned from the 
pilot plants should lead to additional and more reliable guidance for 
the materials engineers involved in designing future plants. 17 refs., 
2 figs., 3 tabs. 


12530 (BLG—S569, pp 143-144) Insulating refractories: 
the right choice. Day, B. (Manville Ltd., Richmond, Eng- 
land). Sep 1984. NTIS (US Sales Only), PC A09/MF AOl1. 
File Number DE85901911. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 


The selection of a refractory has to be based on temperature 
limitation, thermal shock resistance, coefficient of expansion, 
strength, hardness, compressibility, specific heat, erosion resistance, 
chemical resistance, environmental resistance, space limitation, ease 
of application, thermal conductivity and economics. The final 
choice will always be a compromise. Somewhere in this compro- 
mise will be the life expected from a particular lining. Sometimes 
sufficient benefits might accrue from the use of a lining utilizing a 
product which might wear away quicker than another product 
would. However, provided the owner/operator of the equipment 
achieves the required pay back, he might find more frequent relines 
acceptable. The refractory products available in the company of the 
author are those with the highest thermal resistance to the flow of 
heat as the sum of the three heat transfer modes: radiation, conduc- 
tion and convection. These modes are controlled by the amount of 
porosity and as far as possible by the size of the individual voids. In 
principle a refractory matrix should have as much evenly distribut- 
ed fine voids porosity as the physical strength requirements will 
permit. 


12531 (CSM—082-839) Reactivity of coal in direct hy- 
drogenation processes. Technical progress report, September- 
November 1985. Baldwin, R.M. (Colorado School cf Mines, 
Golden (USA). Dept. of Chemical Engineering and Petrole- 
um Refining). 1985. Contract FG22-85PC80907. 27p. NTIS, 
Fe A03/ME A01; 1; GPO Dep. File Number DE86004923. 

This document summarizes the first quarter of research into 
the relationship between coal characteristics and coal reactivity in 
direct hydrogenation processes. The objective of the research pro- 
gram is to measure and model the rate and extent of coal liquefac- 
tion under some standard set of conditions for a wide suite of coals, 
and then correlate the observed liquefaction reactivity to basic coal 
chemical and geochemical features. The first quarter of this pro- 
gram has dealt with determination of a standard set of reaction con- 
ditions that will be used for purposes of data acquisition in the later 
phases of the program. The variables investigated to date include 
vehicle type (hydrogen donor/non-donor), vehicle-to-coal ratio, re- 
action time, hydrogen partial pressure, and temperature. All runs 
are being carried out in a micro-autoclave tubing bomb reactor. Ini- 
tial variable screening is being done using a bituminous coal from 
the upper Freeport seam, Homer City, Pennsylvania, which has 
been obtained from the Argonne National Laboratory under their 
premium coal sample program. For purposes of reactivity variable 
screening, this coal has been found to be very satisfactory. Results 
of the first phase of the program have indicated that the preferred 
vehicle for this program is 1-methylnaphthalene. A solvent-to-coal 
ratio of 1/1 (wt. ratio), with an initial (cold) pressure of 900 psi 
have been found to be optimal for generation of the required kinet- 
ic data. Residence times as short as 2 minutes for the temperature 
range from 350 to 450°C have been demonstrated, thus permitting 
elucidation of the reactivity profile over a wide temperature range. 
1 ref., 9 figs., 6 tabs. 


12532 (DOE/MC/14521—1991) Aspen simulation of the 
METC Gasifier and Gas Cleanup System. Brewster, B.S. 
(EG and G/Washington Analytical Services Center, Inc., 
Morgantown, WV (USA); Brigham Young Univ., Provo, 
UT (USA). Dept. of Chemical Engineering). Jul 1985. Con- 
tract AC21-81MC14521. 208p. NTIS, PC A1l0/MF A0Ol; 1; 
GPO Dep. File Number DE86001049. 

The Advanced System for Process Engineering (ASPEN) 
was used to simulate the Morgantown Energy Technology Center 
(METC) fixed-bed gasifier and 2 portion of the gas cleanup system. 
Simulations were carried out for each of eleven sets of steady-state 
or quasi-steady-state data from Run numbers 101, 102, and 104, and 
the results were compared with experimental data. Four of the da- 





01 COAL AND COAL PRODUCTS 
0104 Processing 


tasets were for air-blown gasification of bituminous coal, three were 
for oxygen-blown gasification of bituminous coal, three were for 
oxygen-blown gasification of lignite, and one was for air-blown gas- 
ification of lignite. Components of the process that were simulated 
include the gasifier, a cyclone for removing entrained dust from the 
gas, a dry-quench humidifier for cooling the gas and condensing 
heavy tars, a cyclone for removing entrained tar particles, a venturi 
scrubber and decanter for removing low-molecular-weight tars, and 
direct/indirect coolers and decanter for cooling the gas and remov- 
ing light oils. Components of the process that were not simulated 
include an electrostatic ips, > for removing hydrocarbon aer- 
osols from the cooled gas, a Holmes-Stretford system for removing 
sulfur species, and water scrub columns for washing alkali metals 
from the product gas. Conclusions and recommendations for future 
work are also presented. 13 refs., 28 figs., 3 tabs. 


12533 (DOE/MC/21313—1959) Reaction kinetics and 
physical mechanisms of ash agglomeration. Progress report, 
February 24-May 23, 1985. Carty, R.H.; Mason, D.M.; 
Babu, S.P. (Institute of Gas Fuchoslonn Chicago, IL 
(USA)). Jul 1985. Contract AC21- 84MC21313. 2lp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003766. 

The research addresses the key issues of ash particle contact, 
conditions and rates of reaction of mineral matter, and agglomer- 
ation conditions in fluidized-bed gasification. To obtain coals with 
properties of interest in the ash agglomeration studies, a priority 
system was used for iriitial screening of candidate coals. The factors 
considered, in order of importance, are iron content, pyrite content, 
and calcium carbonate content. Ten bituminous coals were ana- 
lyzed for ash content, pyritic and total iron, and calcium. Six of 
these were selected for study. To cover a wide range of these vari- 
ables, four coals were selected that contain high, medium, and low 
pyritic iron in combination with a low calcium concentration. The 
search continues for two coals with medium and low pyritic iron in 
combination with a high calcium concentration. The video system 
for the hot-stage microscope was also set up and an experimental 
procedure developed for the reaction rate screening studies. Several 
mineral combinations were investigated with this system including 
siderite/flint clay, calcite/flint clay, and silica/pyrite. 


12534 (DOE/PC/40009—T13) Advanced coal liquefac- 
tion catalyst development. Topical report Ebullated bed test- 
ing. Tait, A.M.; Schwartz, M.M.; Pacheco, M.A. (Amoco 
Research Center, Naperzville, IL (USA)). Oct 1985. Con- 
tract AC22-81PC40009. 85p. Set PC A05/MF AOi; 1; 
GPO Dep. File Nuniber DE8600481 

(1) Task 8 - Ebullated Bed wae: was successfully com- 
pleted during a 23-day run on HRI's bench scale unit 227; unit per- 
formance was exczlient. (2) The test, identified as run 227-24, dem- 
onstrated close-coupled, two-stage (thermal/catalytic) liquefaction 
of Illinois No. 6 coal itt an integrated mode using proces’ condi- 
tions that maintained solvent balance and maintained catalyst activi- 
ty. (3) Lined-out solvent-balanced operation was maintained for 10 
days using a first-stage temperature of 820°F (residence time 17.5 
min), a second-stage temperature of 728°F (1.0 Ib coal/lb catalyst/ 
hr) and an atmospheric still cut point of 580°F. (4) Yields were all 
maintained at near constant levels during the 10-day period of 
lined-out operation. On an maf basis, C:-Cs gis yield averaged 
9.1%, C4+ distillate yield averaged 57.0%, and 975°F+°$ yield 
averaged 19.1%. (5) Pzoduct quality was constant during the 10- 
day period of lined-out operation, as indicated by constant nitrogen 
and sulfur contents in the light reaction products and several virtu- 
ally identical inspection of the recycle solvent. (6) Catalyst 
(AMOCAT-1C) activity was maintained during the 10-day period 
of lined-out operation. (7) AMOCAT-IC catalyst was also found to 
maintain physical integrity during ebullated-bed use. (8) By empiri- 
cal linear regression, PFL solvent quality (microreactor test) was 
found to correlate with PFL H/C ratio and ratio obtained from 1H 
NMR. 3 refs., 13 figs., 13 tabs. 


12535 (DOE/PC/50785—T8) Coal liquefaction in a fluo- 
rocarbon medium. Final report, August 1982-November 1985. 
Kaufman, M.; Liotta, D. (Emory Univ., Atlanta, GA 
(USA)). 1985. Contract FG22-82PC50785. 5p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005094. 

Since coal processed in a perfluorocarbon medium with low 
concentrations of reagents does not dissolve, increased solubility of 
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the coal in a standard solvent (pyridine) can be taken as a measure 
of a chemical reaction between the reagent and coal. At 250°C, 
1,2,3,4-tetrahydroquinoline (THQ) reacts with coal, but other 
amines (quinoline, triethylamine and ethylene diamine) and hydro- 
gen donators (tetralin) do not react. In the THQ reaction, three 
very different coals approach similar ultimate solubilities (33 to 
35%) at similar rates, possibly indicating that the same type of 
chemical bond is being attacked in each case. THQ is effective in 
increasing coal solubility in perfluorocarbons (and in water), but 
not in dodecane, probably because THQ has borderline solubility in 
perfluorocarbons and thus effectively “partitions” into the pores of 
the coal particles. 


12536 (DOE/PC/50793—T13) Combined processing of 
coal and heavy resids. Progress repori, July 16-October 15, 
1985, Curtis, C.W.; Guin, J.A.; Tarrer, A.R. (Auburn Univ., 
AL (USA). Coal Conversion Lab.). 1985. Contract FG22- 
82PC50793. 76p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86005138. 

The objective of this research is to determine the feasibility 
of using heavy petroleum crudes and residuia as solvents in the 
processing of coal and to determine whether both coal and petrole- 
um solvent can be simultaneously upgraded. The effect of process 
parameters, the influence of solvent properties and composition, 
and the effect of catalyst type and sequencing have been evaluated. 
This report contains an in-depth literature review concerning many 
aspects of the combined processing of coal and heavy petroleum 
materials. The literature survey includes a comprehensive analysis 
of the type of donor solvent properties which are considered to be 
good for coal liquefaction and how the properties of petroleum sol- 
vents compare. As an introduction to catalytic coprocessing of coal 
and petroleum heavy ends, catalytic processes and the effects of 
catalysts in coal liquefaction and in heavy petroleum refining proc- 
esses are examined. An extensive review of recent work in copro- 
cessing is then presented and includes both laboratory scale and 
pilot plant studies. The review is completed by an overview state- 
ment which points out many areas of research interest in coprocess- 
ing. In addition to this review work has begun on two manuscripts 
which are products of work reported in previous progress reports. 
In addition, laboratory experiments have been performed examining 
the effect of hydrogen donation on thermal and catalytic coprocess- 
ing. This work will be reported in the next report. 98 refs. 


12537 (DOE/PC/51253—1) Experimental study of cata- 
lytic hydrogenation in coal liquids. Interim report, January 
1983-June 1983. Chiang, S.H.; Klinzing, G.E.; Cheng, Y.S. 
(Pittsburgh Univ., PA (USA). Dept. of Chemical and Petro- 
am Engineering). Jun 1983. Contract AC22-82PC51253. 
p. NTIS, PC A02/MF A0l; GPO Dep. File Number 
Bescoosc7s 
The overall objective of this research project is to study 
catalytic hydrogenation reactions in coal liquid by using an in-situ 
technique for hydrogen measurement. The specific objectives of the 
research program are: (1) to modify a high pressure autoclave 
system for the experimental study; (2) to construct thin nickel mem- 
brane probes and a micro-flowmeter for in-situ hydrogen partial 
pressure (concentration) measurement; (3) to determine physical 
properties of model compounds used for the experiment; (4) to 
measure the rate of hydrogenation reaction; (5) to study the effect 
of catalyst on reaction products (i.e., selectivities); and (6) to meas- 
ure catalyst deactivation. During the past six months, efforts have 
been focused on the modification of equipment, preparation of cata- 
lyst (Cobalt-Moly) and determination of physical properties of H2/ 
1-methylnaphthalene system. In addition, a preliminary test run for 
hydrogenation of 1-methylnaphthalene was carried out. 5 figs. 


12538 (DOE/PC/51253—T1) Experimental study of 
catalytic hydrogenation by using an in-situ hydrogen measur- 
ing technique. Final report. Chiang, S.H.; Klinzing, G.E.; 
Cheng, Y.S. (Pittsburgh Univ., PA (USA). Dept. of Chemi- 
cal and Petroleum Engineering). Dec 1984. Contract AC22- 
82PC51253. Sip. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86005077. 

An in-situ technique for measuring hydrogen concentration 
(partial pressure) had been previously used to measure static prop- 
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erties (hydrogen solubilities, vapor pressures of hydrocarbons, etc.). 
Because of its good precision (2% relative error) and relatively 
short respond time (9.7 to 2.0 seconds at 589 to 728°K), the tech- 
nique was successfully applied to a dynamic study of hydrogenation 
reactions in this work. Furthermore, the technique is to be tested 
for industrial uses. Hydrogen/1-methylnaphthalene system was ex- 
perimentally investigated in a one-liter autoclave equipped with a 
magnetically driven stirrer and temperature controlling devices. 
Catalytic hydrogenation of 1-methylnaphthalene was studied in the 
presence of sulfided Co-Mo-AlsOs catalyst. In addition, the vapor/ 
liquid equilibrium relationship was determined by using this tech- 
nique. Hydrogenation reaction runs were performed at tempera- 
tures of 644.1, 658.0 and 672.0°K and pressures up to 9.0 MPa. The 
ring hydrogenation, resulting in 1- and 5-methyltetralin, was found 
to be the dominant reaction. This is in agreement with cited litera- 
ture. Effects of hydrogen partial pressure, operating temperature, as 
well as presulfided catalyst are also investigated and discussed in 
this work. The vapor pressure of 1-methylnaphthalene was meas- 
ured over a temperature range of 555.2 to 672.0°K. The results are 
in good agreethent with literature data. Measurements for hydrogen 
solubility in 1-methylnaphthalene were conducted over temperature 
and pressure range of 598 to 670°K and 5.2 to 8.8 MPa, respective- 
ly. Similar to previously reported results, the hydrogen solubility 
increases with increasing temperature when total pressure is held 
constant. A linear relation is found between the hydrogen solubility 
and hydrogen partial pressure. 21 refs., 13 figs., 10 tabs. 


12539 (DOE/PC/60780—T6) Coal liquefaction under 
ambient conditions using liquid clathrates. Final technical 
report. (Alabama Univ., University (USA)). [1986]. Contract 
FG22-83PC60780. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005192. 

Several significant advances made during the two years of 
this grant are presented. Some of these are: (1) results from experi- 
ments on material balance and chemical reactivity, as well as from 
the diversity of liquid clathrate systems, show that coal dissolution 
occurs via a physical process; (2) liquid clathrate behavior stretches 
over a wide range of different materials, and several air-stable 
liquid clathrates have been developed; (3) a work-up procedure has 
been settled on two different classes of liquid clathrates and de- 
pendable results have been obtained - percent dissolution with 
Devco (high volatile bituminous coal) is near 35%; (4) a number of 
olefin hydrogenation catalysts have been used in conjunction with 
liquid clathrate systems; and (5) the original concept of ambient 
conditions has been modified to explore low severity conditions. 
Details of these findings are presented. (AT) 


12540 (DOE/PC/60787—9) Composite-bed reactor for 
upgrading coal-derived liquids. Quarterly report No. 9, Octo- 
ber 1-December 31, 1985, Crynes, B.L.; Seapan, M. (Oklaho- 
ma State Univ., Stillwater (USA). School of Chemical Engi- 
neering). 20 Jan 1986. Contract FG22-83PC60787. 12p. 
NTIS, PC A02/MF AO1. File Number DE86005374. 

Further analyses of liquid samples and spent catalysts from 
Run PDA were made during this quarter, along with equipment 
repair on a damaged pump in the Catalyst Life Test Unit (CLTU). 
Run PDA (370°C, 12.4 MPa, 2.3 h liquid volume hourly space time 
(LVHST)) was made as a preliminary run to establish conditions 
for future studies. A NiMo, commercial catalyst was used. The 
liquid samples were analyzed on a chromatograph equipped with a 
nitrogen-sensitive detector and confirmed the complex network of 
intermediate and final products as reported in other studies. There 
is a trend with time of catalyst-liquid contact as the catalyst activity 
decreases. This trend is evident by the shift in concentration of in- 
termediates. The spent catalysts from the reactor revealed losses of 
20 to 27% in pore volume and 7 to 13% for surface area. Upon 
regeneration, from 93 to 98% of these properties were recovered. 
The coke content in the reactor bed varied from a high of 9.9 wt 
% at the top to 7.6 wt % at the bottom. | ref., 5 figs., 1 tab. 


12541 (DOE/PC/70786—T4) Transition metal catalysis 
of hydrogen shuttling in coal liquefaction. Quarterly technical 
progress report, June 1, 1985-August 31, 1985. Ejisch, J. . 
(State Univ. of New York, Binghamton (USA). 
Chemistry). 1 Oct 1985. Contract FG22- SAPCIOTER 4p 
NTIS, PC A02/MF A0Ol; GPO Dep. File a 
DE86004856. 
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The ultimate objective of this research is to uncover new 
catalytic processes for the liquefaction of coal and for upgrading 
coal-derived fuels by removing undesirable organosulfur, organoni- 
trogen and organooxygen constituents. Basic to both the liquefac- 
tion of coal and the purification of coal liquids is the transfer of 
hydrogen from such sources as dihydrogen, metal hydrides or par- 
tially reduced aromatic hydrocarbons to the extensive aromatic 
rings in coal itself or to aromatic sulfides, amines and ethers. Ac- 
cordingly, this study is exploring how such crucial hydrogen-trans- 
fer processes might be catalyzed by soluble, low-valent transition 
metal complexes under moderate conditions of temperature and 
pressure. By learning the mechanism whereby He, metal hydrides 
or partially hydrogenated aromatics can transfer hydrogen to 
model aromatic compounds, under homogeneous transition-metal 
catalysis, we hope to identify new methods for producing superior 
fuels from coal. 


12542 (DOE/PC/70811—4) Improved coal conversion in 
CO/water systems. Quarterly report No. 4, June 4-September 
3, 1985. Ross, D.S.; Hum, G.; Miin, T.C. (SRI International, 
Menlo Park, CA (USA)). Dec 1985. Contract FG22- 
84PC70811. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005406. 

In our last report we discussed our initial studies with our 
coal simulant poly-1,7-naphthalenediol (PHNQ) in CO/H20. The 
reducing conditions apparently bring about cleavage of aryl-aryl 
bonds such that at 400°C, 7% of the polymer is converted to a 
THF-soluble product. When the temperature is lowered to 350°C, 
the THF-soluble yield increases to 24%. Other findings included 
the observation that the monomer, 1,7-naphthalenediol, could be re- 
covered virtually unchanged under the conversion conditions. On 
the other hand, in a run with No used in place of CO, the diol was 
fully consumed, replaced by products with structures that show 
that dehyration is the major thermal process. The implication is 
that reducing conditions suppress thermal condensation. In this 
report we discuss our further work with the coal simulant, includ- 
ing comparisons of FIMS and 'H NMR spectra of the soluble 
products obtained from the polymer and Illinois No. 6 coal subject- 
ed to CO/water conversions. 2 refs., 2 figs., 1 tab. 


12543 (DOE/PC/80526—T1) Chemical trapping and ir 
studies of CO/Hz2 surface species. First quarterly report, Sep- 
tember-November 1985, Blackmond, D.G.; Wender, I. (Pitts- 
pores Univ., PA (USA). Dept. of Chemical and Petroleum 

Engineering). Dec 1985. Contract FG22-85PC80526. 6p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86004847. 

CO hydrogenation reactions over supported metals can 
produce a wide spectrum of hydrocarbon and oxygenated com- 
pounds depending to a large extent on the type of metal used. Elu- 
cidating the nature of the intermediate species formed on metal sur- 
faces may provide the key to understanding the pathways through 
which these reactions proceed on different metals. Research is pro- 
posed to investigate intermediate species formed during CO hydro- 
genation reactions on silica-supported Pd, Rh, Ru, and Ni catalysts. 
A novel chemical trapping technique will be used to identify ad- 
sorbed intermediates. Coupled with in-situ ir spectroscopic investi- 
gations of adsorption and reaction on the catalysts, these trapping 
studies should provide a framework for understanding differences 
in CO hydrogenation reaction pathways over different metals. In 
addition, chemical trapping studies using selected transition metal 
complexes of known structure will be carried out to help evaluate 
the techniques as well as to help establish relationships between ho- 
mogeneous and heterogeneous catalytic reactions of CO and Hz. 
During the first quarter of the project, a research team has been 
assembled, the high pressure reaction system has been designed and 
reaction parts and supplies have been ordered. Preliminary ir inves- 
tigations of CO adsorption on Rh/AlO; have been performed. 
Preparation methods of model transition metal complexes has been 
investigated. 1 fig. 
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12544 (EPRI-AP—4253-SR, pp 2.1-2.11) Two-stage 
catalytic conversion of Wyodak coal. Comolli, A.G.; MacAr- 
thur, J.B.; McLean, J.B. (HRI, Inc., Lawrenceville, NJ). 
Oct 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920056. (CONF-8504130—). 
Contract AC22-83PC60017. 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Under a contract with the US Department of Energy, HRI, 
Inc. has been studying a new process based on two-stage catalytic 
ebullated-bed processing of coal. The objectives of this program 
have been to develop and demonstrate a new two-stage process on 
Illinois No. 6 bituminous and Wyodak subbituminous coals with the 
aim of increasing yields of high quality distillate, improving hydro- 
gen efficiency and reducing catalyst deactivation rates. This paper 
describes the observations from two continuous ebullated-bed 
bench unit studies on Upper Wyodak (Clovis Point) sub-bituminous 
coal. The first run was a 22-day operation that investigated recycle 
slurry composition, residence time and temperature effects. This 
was followed by a 28-day run at ten different conditions of resi- 
dence time, reactor temperature, recycle rate, recycle composition, 
and coal drying. The second bench run also included first stage 
sampling at the end of each lined-out condition. Results from the 
two runs are reported and compared with the single-stage H-Coal 
Process Wyodak data base and other processes. 2 figures, 6 tables. 


12545 (EPRI-AP—4253-SR, pp 3.1-3.17) Centrax proc- 
ess for separation of solids from liquid hydrocarbon. 
Groeneweg, P.G.; Hodd, S.L.; Teodosiu, G. (Sandwell 
Technologies, Mississauga, Ontario). Oct 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The separation of ash and unconverted coal from products 
of coal liquefaction or co-processing of coal and heavy oil/bitumen 
is a critical operation, significantly affecting the net yield of liquid 
products. The need for effective and cost efficient product recov- 
ery has stimulated the search for advanced deashing processes. This 
need is particularly acute for the higher ash lignite and sub-bitumi- 
nous coals of Western Canada and many parts of the US. The 
Sandwell Centrax Process by extraction of liquid products from 
solids using a process-derived extractant in specially configured 
stages, achieves complete liquid product recovery and liquid free 
solids. This paper reviews the importance of effective deashing in 
liquefaction and co-processing, the current state-of-the-art in the 
field, Centrax Process concepts and the performance of Centrax 
Deashing on coal liquefaction products derived from Saskatchewan 
lignite and Illinois #6 bituminous coal. Preliminary economic as- 
sessments are presented that show the Centrax Process can signifi- 
cantly increase the return on investment from coal liquefaction fa- 
cilities. Mechanical feasibility and cost effectiveness were major 
factors in the process development. The combined requirements of 
a mechanically sound and efficient chemical process led to the 
design and development of a unique mechanical solids separations 
system. The first pilot plant prototype is in its final stages of com- 
missioning. The program in 1985 calls for further process and i:ard- 
ware development. 7 references, 7 figures, 2 tables. 


12546 (EPRI-AP—4253-SR, pp 5.1-5.17) Deactivation in 
hydrotreater catalysts: the distribution of fouling components. 
Adkins, B.D.; Milburn, D.R.; Adkins, S.R.; Davis, B.H. 
(Univ. of Kentucky Institute for Mining and Minerals Re- 
search, Lexington). Oct 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920056. 
(CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Catalyst deactivation is an extremely diverse phenomenon 
which may involve a large number of chemical or physical 
changes. For simplicity, catalyst deactivation in hydrotreating cata- 
lysts may be divided into three parts: (a) formation of coke in the 
pores of catalyst pellets: (b) deposition of metals in the catalyst 
pores by absorption or catalytic decomposition of metal-bearing 
species, and (c) changes in the catalyst itself, such as sintering, loss 
of active material, etc. Our approach to understanding deactivation 
in hydrotreating catalysts has been to measure the distribution of 
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coke and metals, and changes in the catalyst itself, when possible. 
Catalyst samples from the Wilsonville, Alabama Solvent-Refined 
Coal (SRC) pilot plant were chosen as the primary focus of our re- 
search. 20 references, 8 figures. 


12547 (EPRI-AP—4253-SR, pp 6.1-6.44) Use of non- 
coal-derived heavy solvents in direct coal liquefaction. Miller, 
R.L. (Univ. of Wyoming, Laramie). Oct 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Results from an exploratory experimental study of liquefac- 
tion co-processing using Wyodak subbituminous coal and six non- 
coal-derived heavy oil samples are reported. The data suggest that 
relatively high C,-850°F distillate yields and pyridine soluble coal 
conversion values can be achieved even at the mild liquefaction re- 
action conditions used in this work. An apparent synergism towards 
distillate production is noted when coal and heavy oil are convert- 
ed simultaneously. This synergism is attributed to increased heavy 
oil reactivity in the presence of coal. However, only small amounts 
of coal (2-5 wt% of total coal/heavy oil feed) are required for the 
enhanced reactivity to contribute to overall process improvement. 
Results from two four-factor experimental designs demonstrate that 
gas atmosphere, distillate solvent composition and hydrogen donor 
ability, and use of a disposal catalyst each affect distillate yield and 
pyridine coal conversion at the reaction conditions studied. Proper- 
ties of the feed heavy oil also affect liquefaction co-processing per- 
formance. The largest C,-850°F distillate yields (> 50 wt% MAF 
coal basis) were obtained using a mid-Continental petroleum 
850°F* residuum sample and a mildly hydrotreated shale oil 
sample. 44 references, 15 figures, 8 tables. 


12548 (EPRI-AP—4253-SR, pp 8.1-8.21) Comparison of 
coal and bitumen-coal process configurations. Rhodes, D.E. 
(Kerr-McGee Corp., Oklahoma City, OK). Oct 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The 0.2 ton-per-day integrated coal-liquefaction bench-scale 
unit at Kerr-McGee Corporation's Cimarron Facility has been used 
to make several runs to compare both coal and bitumen-coal lique- 
faction process configurations. Two bituminous coals, Illinois No. 6 
and Ohio No. 5, and one bitumen from the Cold Lake area of Al- 
berta, Canada, were used as feedstock materials for the three 
bench-scale runs compared in this paper. 1 references, 14 figures. 


12549 (EPRI-AP—4253-SR, pp_ 11.1-11.43) Develop- 
ments in two-stage liquefaction at Wilsonville. Lamb, C.W.; 
Lee, J.M.; Moniz, M.J.; Risbud, H.M.; Johnson, T.W. (Cata- 
lytic Inc., Birmingham, AL). Oct 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Results are presented for two runs made in 1984 in the Ad- 
vanced Coal Liquefaction Facility at Wilsonville, Alabama. One of 
these runs was the first extended demonstration of subbituminous 
coal feed in an integrated two-stage liquefaction configuration at 
Wilsonville. Satisfactory operability was demonstrated. Yield com- 
parisons are made to previous bituminous data. The last run in 1984 
employed bituminous coal feed in a reconfigured two-stage mode 
that employed hydrotreating of nondeashed feed. Good operability 
was demonstrated and remarkably good catalyst performance was 
observed. Process yields and product quality compared favorably 
to previous experience. 7 references, 6 figures, 22 tables. 
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12550 (EPRI-AP—4253-SR, pp 13.1-13.21) Regioselec- 
tive hydrogenation of polynuclear heteroaromatic compounds 
catalyzed by polymer-supported transition metal complexes: 
initial rates, mechanism of reduction, model coal liquid exper- 
iment, role of P-cresol in rate enhancement of nitrogen ring 
reduction, catalytic transfer hydrogenation. Fish, R.H.; Hein- 
emann, H. (Lawrence Berkeley Lab., CA). Oct 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920056. (CONF-8504130—). Contract 
AC03-76SF00098. 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

This research program focused on the utilization of polymer- 
supported (polystyrene- divinylbenzene) transition-metal catalysts in 
the selective catalytic hydrogenation of polynuclear heteroaromatic 
compounds that are known to be present in coal and coal liquids. 
Polymer-supported _chloro(tristriphenylphosphine)rhodium was 
found to be the most efficient catalyst for the regiospecific reduc- 
tion of the nitrogen containing ring in model coal compounds such 
as quinoline, 5,6 and 7,8-benzoquinoline, and acridine, and in one 
case, a heteroaromatic sulfur compound, benzothiophene. The poly- 
mer-supported rhodium catalyst was more active than the corre- 
sponding homogeneous analogue by relative rate factors of 10 to 20 
depending on the substrate studied in the reduction. More impor- 
tantly, a model coal liquid was found to have a relative rate of re- 
duction of quinoline to 1,2,3,4-tetrahydroquinoline (THQ) that was 
2.2 times faster than a similar experiment without the coal liquid 
constituents consisting of pyrene, tetralin, methylnaphthalene, p- 
cresol, quinoline and 2-methylpyridine. Further experimentation 
clearly showed that the model coal liquid constituent, p-cresol, was 
responsible for the relative rate enhancement in the highly regio- 
specific (no other constituent was hydrogenated) reduction of quin- 
oline to THQ. NRM experiments have given some insight into this 
rate enhancement phenomena. 9,10-dihydrophenanthridine was 
found to be an excellent catalytic transfer hydrogenation reagent in 
the presence of several homogeneous and polymer-supported transi- 
tion-metal catalysts to transfer hydrogen to such acceptors as quin- 
oline and acridine. Also dihydroquinoline was evaluated as a hy- 
drogen transfer reagent, since THQ has been used as a donor sol- 
vent in coal liquefaction experiments. 15 references, 5 figures, 2 
tables. 


12551 (EPRI-AP—4253-SR, pp 15.1-15.13) Coal/oil co- 
processing of Canadian feedstocks. MacArthur, J.B.; Boehm, 
F.; Liron, A.; Shannon, R.H. (HRI Inc., Lawrenceville, 
NJ). Oct 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920056. (CONF- 
8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

al/oil co-processing has the potential to significantly 

reduce the cost of synthetic fuels from coal or heavy oil. HRI, Inc. 
is developing an advanced two-stage co-processing process to lique- 
fy coal while upgrading heavy crudes or petroleum residua. The 
process uses HRI’s H-Oil and H-Coal Process catalytic ebullated- 
bed reactor technologies and incorporates some of the recent ad- 
vances made under the Department of Energy sponsored New 
Technology Coal Liquefaction Program. Recently, a bench-scale 
program was carried out for Canadian Coal Liquefaction Corpora- 
tion and Ontario-Ohio Synthetic Fuels Corp., Ltd. Results obtained 
under this program, while co-processing an Alberta sub-bituminous 
coal and Cold Lake residuum, are described in this paper. Compari- 
sons are also made to results obtained with coal- and oil-only oper- 
ations. 6 references, 3 figures, 6 tables. 


12552 (EPRI-AP—4253-SR, pp 17.1-17.29) Solvolysis 
coal liquefaction process. Nishimoto, Y.; Kajimoto, H.; Shi- 
mada, T.; Sera, T.; Keneko, M.; Horizoe, H.; Ueda, T.; Shi- 
momura, M.; Takemoto, K.; Uehara, S.; Satoh, F. (Mitsubi- 
shi Heavy Industries, Ltd., Tokyo, Japan). Oct 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Mitsubishi Heavy Industries, Ltd. has been engaged in the 
development of Solvolysis Coal Liquefaction Process under a spon- 
sorship of New Energy Development Organization, as a part of the 
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Sunshine National Projects. Solvolysis process is a Short Contract 
Time Two Stage Liquefaction Process (SCT-TSL) which consists 
of the first stage of non-catalytic SCT reaction without molecular 
hydrogen and the second stage of catalytic hydrogenation of SRC 
after deashing. The mechanism of the SCT reaction was studied 
and the reaction kinetics were analyzed. Considering the reactivity 
of the coal in the SCT reaction, a candidate of a bituminous coal 
was selected for PDU operation. A 0.1 t/d PDU operation was car- 
ried out using the bituminous coal and oil yield of 50 wt%/daf coal 
was obtained with low hydrogen consumption. This paper presents 
the results of research and development of Solvolysis Process. 17 
figures, 3 tables. 


12553 (EPRI-AP—4253-SR, pp 18.1-18.33) Experimen- 
tal evaluation of the residence time distribution in the Wilson- 
ville dissolver using radioactive tracers. Nalitham, R.V.; 
Davies, O.L.; Rao, A.K.; Turgeon, M. (Catalytic, Inc., Wil- 
sonville, AL). Oct 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920056. 
(CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

A large temperature gradient was observed within the ther- 
mal reactor (50% and 75% dissolver) for subbituminous coal lique- 
faction at Wilsonville. The reactor temperature profile raised 
doubts about the hydrodynamic behavior of the dissolver in com- 
parison to that of a well-mixed reactor. To characterize dissolver 
mixing behavior for the majority of Wilsonville’s data-base, radio- 
active tracer studies were performed at 25% dissolver volume, and 
with bituminous coal. The effects of gas superficial velocity, reac- 
tor temperature, coal feed rate, and solvent-to-coal ratio, on the 
degree of backmixing and slurry phase mean residence time were 
studied. A modified tracer was used at baseline conditions to deter- 
mine the effect of tracer type on residence time distribution (RTD) 
of the slurry phase. Estimates of gas hold-up were computed from 
the experimental measurements of mean residence time. The base- 
line experimental data was extrapolated, based on theoretical con- 
siderations, to estimate the degree of backmixing at 50% and 75% 
dissolver volumes. 17 references, 20 figures. 


12554 (EPRI-AP—4253-SR, pp 19.1-19.26) Assessment 
of the impact of delayed deashing and subbituminous coal 
processing on hydrotreating catalyst performance. Moniz, 
M.J.; Nalitham, R.V. (Catalytic, Inc., Wilsonville, AL). Oct 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

In the two-stage coal liquefaction process at Wilsonville, the 
heavy liquefaction products from the dissolver are hydrotreated 
using a supported bimetallic catalyst in an ebullated bed H-OIL re- 
actor. This paper examines the effect of feedstock characteristics 
and reaction conditions on the hydrotreatment of coal derived ex- 
tracts. Batch deactivation trends for residue conversion were ob- 
tained for the hydrotreatment of deashed as well as nondeashed bi- 
tuminous extracts. Based on the batch deactivation trends, steady- 
state catalyst requirements have been projected for the deashed and 
nondeashed hydrotreating operations. The effect of changes in reac- 
tion conditions on hydrotreater performance indicators, e.g., hydro- 
gen consumption, A H/C liquids, hydrocarbon gas make, and preas- 
phaltene conversion are also examined. Also addressed is the effect 
on catalyst performance for the hydrotreatment of deashed subbitu- 
minous extract. 9 references, 16 figures. 


12555 (EPRI-AP—4253-SR, pp 22.1-22.17) Catalyst de- 
activation in direct coal liquefaction: a comparative study of 
Wilsonville runs. Stohl, F.; Stephens, H. (Sandia National 
Labs., Albuquerque, NM). Oct 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Catalyst samples from Wilsonville runs 242, 246 and 247 
have been extensively characterized and tested to determine the ef- 
fects of different coals and process configurations on the causes and 
rates of catalyst deactivation. The two coals used in these runs 
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were Illinois No. 6 Burning Star bituminous coal and Wyodak 
Clovis Point subbituminous coal. Process configurations used in 
these runs included the Integrated Two-Stage Liquefaction (ITSL) 
mode, the Doubly Integrated Two-Stage Liquefaction (DITSL) 
mode and the Reconfigured Integrated Two-Stage Liquefaction 
(RITSL) mode. Although catalyst deactivation, as determined by 
model compound testing, was substantial in all of these runs, only 
small differences in catalyst properties were observed. RITSL proc- 
essing resulted in the greatest initial losses of both hydrogenation 
activity and hydrodesulfurization activity. These high losses were 
due to the greater buildup of carbonaceous material on these cata- 
lysts probably due to the heavier hydrotreater feed in RITSL proc- 
essing. After the initial high losses, activities of catalysts from the 
three runs continued to decrease with catalyst age at varying rates 
depending on the amount of contaminant metals present. The fast- 
est rate was for catalysts from ITSL processing of Illinois No. 6 
coal and the slowest was for catalysts from combined DITSL/ 
ITSL processing of Wyodak coal. 2 references, 15 figures. 


12556 (EPRI-AP—4253-SR, pp 23.1) Coal liquefaction 
by coal/oil co-processing. Schindler, H.D.; Chen, J.M.; 
Peluso, M.; Schiffer, A.N. (Lummus Crest, Inc., Bloomfield, 
NJ). Oct 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920056. (CONF- 
8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Co-processing is the direct liquefaction of coal with a petro- 
leum-based liquefaction solvent. The solvent is used on a once- 
through basis, which frees the process from the constraints associat- 
ed with generating a recycle solvent with the desired solvating and 
hydrogen-donor properties. It also eliminates the deashing step, 
which is unproven commercially. All reduced crudes can be proc- 
essed by conventional refinery operations. However, heavy crudes 
can be converted only partially to distillate products, with 15-40% 
of the original vacuum residue remaining. When the reduced crude 
is hydrocracked, the unconverted residue is more aromatic than the 
crude and is therefore a better physical solvent for coal liquefac- 
tion. Additionally, the aromatic composition of the coal extract 
makes it an excellent solvent for the toluene insolubles that are 
formed during residue hydrocracking and which may limit conver- 
sion. Therefore, the use of petroleum residue as the liquefaction sol- 
vent enables the coal to be converted to distillates as in other direct 
liquefaction processes, while increasing the residue conversion 
beyond levels attainable by conventional refinery processes. This 
paper presents a description of LCI Co-Processing, an outline of 
the DOE-sponsored program underway, and the laboratory results 
generated since the contract started in October 1984. 


12557 (EPRI-AP—4253-SR, pp 28.1-28.37) Correlation 
cal 


of empirical and analytical measurements of solvent quality. 
Winschel, R.A.; Robbins, G.A.; Burke, F.P. (Conoco Coal 
Research Div., Library, PA). Oct 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Sieeiber 
TI86920056. (CONF-8504130—). Contract AC22- 
80PC30027;AC22-84PC70018. 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

467 coal liquefaction process oils, having nominal boiling 
points of 200 x 500°C, were assayed for solvent quality in 577 mi- 
croautoclave tests using three different sets of reaction conditions. 
Proton distributions were also determined on each sample by 'H- 
NMR. Microautoclave coal conversions and proton distributions, 
correlated using a multiple linear regression, give similar measure- 
ments of solvent quality over a wide range of solvent. Coal conver- 
sion correlates positively with hydroaromatic content and negative- 
ly with aromaticity end paraffinicity. The different microautoclave 
test conditions measure different solvent properties as designed. 
Above a certain level of solvent quality, microautoclave extractions 
are insensitive to solvent quality difference. However, ‘H-NMR 
can distinguish among these high quality solvents, and the data can 
be related to differences in process performance. Advantages of 
using "H-NMR for solvent quality measurements are discussed. 15 
references, 22 figures. 
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12558 (EPRI-AP—4253-SR, “es 29.1-29. ae Concepts for 
improved liquefaction of coal, Pacheco, Schwartz, 
M.M.; Tait, A.M.; at J. (Amoco Oi ae. Na i ae 
IL). Oct 1985. Research Reports Center, Box "504 Palo 
Alto, CA 94303. File Number 1186920056. (CONF- 
8504130—). Contract AC22-79ET 14803;AC22-81PC40009. 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The experimental facilities and research programs for coal 
liquefaction at Amoco’s R and D center in Naperville, Illinois, are 
briefly reviewed, highlighting the three major tools used for cata- 
lyst and process development: a microautoclave reactor, a batch 
catalyst screening reactor, and a catalyst aging pilot plant. Two of 
the key aspects concerning Amoco’s most advanced two-stage coal 
liquefaction technology are presented and discussed. First, the con- 
cept oi close-coupling a thermal dissolution stage with a catalytic 
upgrading stage is discussed. The fundamental logic anc supporting 
experimental results are presented to illustrate the benefit of close- 
coupled two-stage coal liquefaction. Second, the advantages of the 
AMOCAT series of catalysts are reviewed and discussed, focusing 
on the beneficial pore size distribution of the support. The superior 
performance of AMOCAT-IC over Shell-324M as a second-stage 
upgrading catalyst is demonstrated using data from the continuous 
catalyst aging pilot plant. 10 figures, 5 tables. 


12559 (EPRI-AP—4253-SR, pp 30.1-30.16) Processing 
coal with microorganisms. Olson, G.J.; Brinckman, F.E.; 
Iverson, W.P. (National Bureau of Standards, Gaithersburg, 
MD). Oct 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920056. (CONF- 
8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

A computer-assisted survey and critical evaluation of the 
international literature on microbial transformations of coal and rel- 
evant organic compounds is being performed to establish candidate 
microorganisms and biological processes potentially applicable to 
coal bioprocessing. Based in part on the literature review we have 
undertaken preliminary laboratory experiments investigating poten- 
tially useful microbial coal processing reactions. This paper repre- 
sents a preliminary, abbreviated version of our year end report em- 
phasizing the literature review and including concepts behind labo- 
ratory proof-of-concept experiments in progress. 42 references, 3 
figures, 1 table. 


12560 (EPRI-AP—4253-SR, pp 31.1-31.8) Microbial 
beneficiation of coal and coal derived liquids. Wilson, B.W.; 
Lewis, E.; Stewart, D.; Li, S.M. (Battelle Pacific Northwest 
Labs., Richland, WA). Oct 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920056. 
(CONF- 8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Microorganisms obtained from the environment as well as 
several ATCC cultures are being evaluated for their ability to break 
down the polymeric structures in low rank coals and lignite, or to 
upgrade coal derived liquids by removal of nitrogen heteroatoms. 
Several of the microorganisms tested have been cultured successful- 
ly on lignite, and one white rot fungi appears to grow on subbitu- 
minous coal. Efforts to isolate laccase, a key enzyme in lignin con- 
version and hence of interest with regard to microbial action on 
coal are also underway. 2 references, 5 figures, 1 table. 


12561 (EPRI-AP—4257-SR-Vol.2) Conference on Coal 
Gasification Systems and Synthetic Fuels for Power Genera- 
tion: proceedings. Volume 2: Sections 23-40, (Electric Power 
Research Inst., Palo Alto, CA (USA)). Dec 1985. 445p. 
(CONF- 850409—Vol. 2). Research Reports Center, 
50490, Palo Alto, CA 94303. File Number TI86920119. 

From Coal gasification and synthetic fuels for power genera- 
tion ey San Francisco, CA, USA (14 Apr 1985). 

This Conference on Coal Gasification and Synthetic Fuels 
for Power Generation, held at The Westin St. Francis Hotel, San 
Francisco, April 14-18, 1985, focused on the status of technology, 
the production of synthetic fuels, and the emergence of advanced 
power systems for the commercial generation of electric power 
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from coal, oil shale, and tar sands. It is the second conference co- 
sponsored by the Juelich Nuclear Research Center, on behalf of the 
Federal Republic of Germany’s Federal Ministry for Research and 
Technology, and EPRI. The previous conference, held in the fall 
of 1980, had a sense of urgency to it because, after an unforeseen 
supply interruption, the Arab embargo rapidly escalated oil prices. 
Since then, the thrust of development work on liquid fuels from 
coal and tar sands has apparently moved from the United States to 
the Federal Republic of Germany, Japan, Canada, and other coun- 
tries. These foreign programs have provided bases for commercial 
plants that it is hoped, will supplement supplies of petroleum and 
natural gas in the 1990s. Despite the technological advances, com- 
petitive liquid fuels from coal, shale oil, and tar sands for power 
generation will not be availabie unless marked changes are made in 
US policy and bold initiatives are taken by petroleum companies. In 
contrast, large-scale coal gasification systems represent a lively and 
competitive technological arena, with a number of successful appli- 
cations both in the United States and abroad. These systems offer 
competitive modular installations that have the potential to solve 
environmental problems and that can be installed quickly wit> 
modest increments in system generation capacity. On the basis of 
the data that are emerging from pioneer demonstration plants, these 
systems are efficient and reliable. Eighteen papers from Volume 2 
have been entered into EDB and ERA. 


12562 (EPRI-AP—4257-SR-Vol.2, pp 26.1-26.68) H-coal 
pilot plant: final report. Volume I. Hicks, H.N. Dec 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920119. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

This Final Report documents the Phase III operations of the 
H-Coal direct liquefaction Pilot Plant at Catlettsburg, Kentucky, by 
Ashland Synthetic Fuels, Inc. The project was initiated in 1965 
under the Office of Coal Research, US Department of Interior 
Contract No. 14-32-0002-154 with Hydrocarbon Research, Inc., and 
was completed under US Department of Energy Contract No. DE- 
AC05-76ET10143 with Ashland Synthetic Fuels, Inc. Data generat- 
ed by HRI’s Bench Scale and 3-ton per day Process Development 
Units were used as the design basis for the Pilot Plant. Subsequent 
Pilot Plant operations confirmed the validity of the data base. This 
Report contains process, mechanical and environmental assessments 
of the Pilot Plant germane to commercial scale-up. 


12563 (EPRI-AP—4257-SR-Vol.2, pp 27.1-27.17) EDS 
coal liquefaction process update. Becker, P.W.; DeGeorge, 
C.W.; Lahn, G.C. (Exxon Research and Engineering Co., 
Florham Park, NJ). Dec 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920119. 
(CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

EDS is a direct coal liquefaction process which has been de- 
veloped to a state of readiness for future commercial application. 
The process was developed under an extensive program carried out 
by Exxon Research and Engineering Company, and funded jointly 
by the United States Department of Energy and an international 
group of private industry sponsors. This paper discusses the process 
and the uses of the range of clean hydrocarbon products it gener- 
ates. Although the most economic application of EDS liquids is in 
the production of premium transportation fuels, this paper presents 
the results of demonstration tests of the liquids as power generation 
fuels. A key to the economics of coal liquefaction plants is the effi- 
cient use of the process residue - or bottoms product. Results of 
large-scale testing of bottoms combustion and gasification are pre- 
sented. In addition, tools available to optimize plant economics are 
discussed. Although it is difficult to predict when synthetic fuels 
will comprise a significant portion of the world energy supply, this 
paper discusses how the construction and operation of modular pio- 
neer plants can provide the learnings needed to improve the eco- 
nomics of a synthetic fuels industry. EDS is ready for such an ap- 
plication, and some synergism is possible in tying a pioneer EDS 
plant to existing power generation facilities. 14 refs., 5 figs., 2 tabs. 
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12564 eee nee SR-Vol.2, pp 29.1-29.10) Coal 
liquefaction project in Japan: NEDOL process. Ueda, S. 
(New Energy Development Organization aoe Tokyo, 
Japan). Dec 1985. Research Reports Center, Box 

Palo Alto, CA 94303. File Number 11869201 19. (CONF- 
850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion a San Francisco, CA, USA (14 Apr 1985). 

In 1983, NEDO integrated three different PDU stage proc- 
esses, chet is, Solvent Extractive Coal Liquefaction, Direct Coal 
Liquefaction and Solvolysis Coal Liquefaction, into a new NEDOL 
(NEDO Liquefaction) process, namely catalytic hydroextractive 
coal liquefaction process, and intended to construct a 250 t/d pilot 
plant. This is now becoming a NEDO’s largest project. From the 
results of the three PDU operations, the following facts were rec- 
ognized: (1) The Solvent Extractive Coal Liquefaction process indi- 
cated a higher yield of liquids under relatively lower pressure in 
the presence of both hydrogen donor solvent and iron dust catalyst 
produced from a molten iron gasifier. (2) The Direct Coal Lique- 
faction process also showed the same feature described above, 
when synthetic iron sulfide catalysts are used with hydrogen donor 
solvent. (3) The Solvolysis Coal Liquefaction process showed that 
recycle of a heavy fraction of hydrogenated solvent was effective 
to increase the yield of light oil. Taking into account the results of 
PDU operation and the criteria for the new process, NEDO has 
outlined the concept of the pilot plant. Both hydrotreated solvent 
and catalysts are intended to be utilized. Iron catalysts and hydro- 
treated recycle solvent promote the coal liquefaction reaction. Con- 
sequently, the new pilot plant can be operated under rather mild 
conditions in the range of 430 to 460°C and 150 to 200 atm. Heavy 
fraction (-540°C) from a vacuum tower will be hydrotreated at 
about 350°C and 100 to 150 atm in the presence of Ni-Mo catalysts 
to produce recycle solvent of hydrotreated heavy fraction and a 
portion of naphtha. Consequently, a high yield of light oil can be 
obtained by this process. Residue containing ash is separated from 
coal liquids by vacuum di’ iflation which seems to be easy to scale 
up. 


12565 (EPRI-AP—4257-SR-Vol.2, pp 30.1-30.22) Status 
of hydroliquefaction of rhenish brown coal and further devel- 
opment: results of PDU tests. Lenz, U.; Giehr, A. (Rhein- 
ische Braunkohlenwerke AG, Koeln, Germany; Union 
Rheinische Braunkohlen, Wesseling, Germany). Dec 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920119. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

With a view to commercialization, the proposed coal lique- 
faction process principle is to be tested for industrial-scale and eco- 
nomical feasibility in two other stages of development, viz, the pilot 
plant and then the demonstration plant. The results obtained from 
the operation of the PDU were taken as the foundation for the 
basic engineering and authority permittance of a pilot plant for 
brown coal hydrogenation. In mid-1983, the building and operating 
permit was granted for this pilot plant with a maximum brown coal 
throughput of 25 t/h at the site of Union Kraftstoff. The construc- 
tion of this pilot plant has been deferred for economic consider- 
ations, as the price of gasoline obtained from brown coal hydrogen- 
ation is still 1.5 times that of gasoline produced on the basis of 
crude oil. 


12566 (EPRI-AP—4257-SR-Vol.2, pp 31.1-31.29) Lique- 
UHRKOHLE/VEB 


faction of hard coal in R A OEL’s Pilot 
Plant at Bottrop. Langhoff, J.; Wolowski, E.; Dohms, K.; 
Holighaus, R.; Graeser, U. (Veba Oel Entwicklungs-Gesell- 

t mbH, Gelsenkirchen, Germany). Dec 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920119. (CONF-850409—Vol.2). 

Fzom Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

After the successful operation of the Coal Oil Pilot Plant in 
Bottrop, both a technological leading position and a time lead have 
been achieved in the field of direct coal hydrogenation. This lead- 
ing position is justified by the high oil yields obtained, as well as by 
the reliability in operation and the environmental compatibility of 
this plant. The time lead results due to the shutdown of the compa- 
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rable pilot plants in Catlettsburg and Baytown, USA. Another full- 
scale plant of 250 t/d is planned not before the early nineties in 
Japan. The technological development aims at the commercial utili- 
zation of this process in industrial plants. This requires certain tech- 
nological and economic conditions. The indispensable technological 
condition is the operation of a large, commercial-scale reference 
plant. The preliminary plannings for the subsequent plant were ini- 
tiated at the Ruhr backed up by the results obtained during the suc- 
cessful operation of the Coal Oil Plant in Bottrop. Bottrop is an ap- 
propriate location for the subsequent plant in the Ruhr area, the 
permit required can be obtained without any major problems. In 
1985 the definite site decision is to be expected. The profitability 
chances of coal hydrogenation have to be assessed by taking into 
account aspects of energy policy and overall economy. The coun- 
tries with coal deposits are observing with great interest the devel- 
opments made in the Ruhr area. Coal hydrogenation is considered 
to be a possibility of more intensive exploitation of domestic re- 
sources, which in turn will bring relief for the balance of payments 
and, as a consequence, will liberate capital for the development of 
home industries. 


12567 (EPRI-AP—4257-SR-Vol.2, pp 32.1-32.16) Saar- 
berg coal liquefaction developments. Wuerfel, H. (Gfk Ge- 
sellschaft fuer Kohleverfluessigung mbH, Saarbruecken, 
Germany). Dec 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI86920119. (CONF- 
850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

For further improvement of the liquefaction technology we 
have set the following targets: (1) The consumption of hydrogen 
must be reduced further because no other factor has such an impact 
on the economy of the hydrogenation process. That means, primari- 
ly, the formation of gaseous hydrocarbons must be suppressed. 
Also, hydrogenation of the oxygen in the coal must be avoided or 
the oxygen must be removed from the coal in form of COz. This 
may be accomplished by pretreating the coal with CO which, in 
particular, appears to be attractive for coals of high oxygen con- 
tent. (2) The pressure must be reduced as far as possible to the 
order of 200 bars, which is equivalent to about 2800 psi. (3) Pre- 
heating of the coal slurry should be autothermal, since there is 
enough heat available from the exothermal hydrogenation reac- 
tions. Further direct preheating should be of advantage over indi- 
rect preheating. The concentration of coal in the slurry to be pre- 
heated is of significant importance. Normally, the concentration is 
below 50%, meaning that the pumping and preheating energy is 
mainly consumed by the oil, and not by the coal. (4) Coprocessing 
of heavy crude oil fractions with coal is, under certain aspects, an 
attractive way to improve the economics of coal hydrogenation 
process. In principle, there are three possibilities of such processing. 
(5) It should be made possible to process coals of higher ash con- 
tent by direct liquefaction, probably by a two-stage process. 


12568 (EPRI-AP—4257-SR-Vol.2, pp 34.1-34.23) Evolu- 
tion and development of two-stage liquefaction at Wilsonville. 
Hart, S.R. Jr.; Huffman, E.L. (Southern Company Services, 
Inc., Birmingham, AL). Dec 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920119. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

This paper gives an overview of the evolution of two-stage 
liquefaction (TSL) of coal at the Wilsonville Advanced Coal Lique- 
faction Research and Development Facility. The development of 
the facility at Wilsonville, Alabama, from a pioneer pilot plant for 
the study of the single-stage Solvent Refined Coal (SRC-I) process 
to a highly versatile resource capable of investigating a wide varie- 
ty of TSL process configurations is described. The three major 
process areas (thermal liquefaction, deashing, and hydrotreating) 
are described and simplified flow diagrams are presented for each 
of them. The results from operations in single-stage, non-integrated 
TSL (NTSL), and integrated TSL (ITSL) modes are compared. 11 
figs. ; 
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12569 (EPRI-AP—4257-SR-Vol.2, pp 35.1-35.22) Con- 
cepts for improved liquefaction of coal. Pacheco, M.A.; 
Schwartz, M.M.; Tait, A.M.; Wittrig, T.F.; Mahoney, J.A. 
Dec 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 4303. File Number T1I86920119. (CONF-850409— 
Vol.2). Contract AC22-79ET14803;AC22-81PC40009. 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

The experimental facilities and research programs for coal 
liquefaction at Amoco’s R and D center in Naperville, Illinois, are 
briefly reviewed, highlighting the three major tools used for cata- 
lyst and process development: a microautoclave reactor, a batch 
catalyst screening reactor, and a catalyst aging pilot plant. Two of 
the key aspects concerning Amoco’s most advanced two-stage coal 
liquefaction technology are presented and discussed. First, the con- 
cept of close-coupling a thermal dissolution stage with a catalytic 
upgrading stage is discussed. The fundamental logic and supporting 
experimental results are presented to illustrate the benefit of close- 
coupled two-stage coal liquefaction. Second, the advantages of the 
AMOCAT series of catalysts are reviewed and discussed, focusing 
on the beneficial pore size distribution of the support. The superior 
performance of AMOCAT-IC over Shell-324M as a second-stage 
upgrading catalyst is demonstrated using data from the continuous 
catalyst aging pilot plant. 10 figs., 5 tabs. 


12570 (EPRI-AP—4257-SR-Vol.2, pp 39.1-39.7) Pilot 
development stage of the comflux-process for methanization 
of coal gas. Lommerzheim, W. (Thyssengas GmbH, Duis- 
burg, Germany). Dec 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920119. 
(CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

The COMFLUX-Process is a single-stage process for the 
combined methanation and partial shift conversion of CO-rich gases 
in a pressurized fluidized bed reactor. It is additionally character- 
ized by recycle ratios between 0 and 0.5 vol./vol.; the reaction heat 
is transformed to superheated HP-steam. The development work 
was started in 1974 by Thyssengas GmbH, Duisburg, in coopera- 
tion with Didier Engineering GmbH, Essen. From the beginning 
the project was financially sponsored by the German Federal Min- 
ister for Research and Technology. 3 refs., 2 figs., 3 tabs. 


12571 (EPRI-AP—4257-SR-Vol.2, pp 40.1-40.10) New 

outlook on low-rank coal liquefaction by incorporating coal 

beneficiation as an integral part of the liquefaction process. 

Mikhlin, J.A. (SNC Inc., Desjardins, Montreal, Canada). 

Dec 1985. Research Reports Center, Box 50490, Palo Alto, 

ee — File Number 1186920119. (CONF-850409— 
1.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

Review and assessment of the processes for the direct lique- 
faction of Ontario lignites revealed that high ash content of the lig- 
nites stands in the way of their economic conversion to value- 
added liquid products. Similar conclusions may be drawn in rela- 
tion to conversion of high ash coals to liquid and gaseous fuels 
through indirect liquefaction (i.e., gasification and gas synthesis to 
liquid products) or pyrolysis of the coals. The adverse impact of 
high ash content in the feed coal may partially be reduced by se- 
lecting an appropriate coal conversion process, its configuration 
and solid-liquid separation to be used in the process. However, the 
most radical approach is to reduce ash content in the coal prior to 
feeding it into the conversion plant, i.e., using coal beneficiation. 
The beneficiation, integrated with the coal conversion process, 
would reduce the cost specifically for coal beneficiation and, at the 
same time, improve the overall efficiency and economics of high 
ash coal conversion to liquid and gaseous fuels or chemical feed- 
stocks. This concept considers possible adjustments and/or modifi- 
cation/development of parameters, configuration and design in both 
beneficiation and conversion parts of integrated process, and as 
such, forms a novel approach to conversion of high ash coals. In 
this paper, coal beneficiation as an integrated part of direct lique- 
faction is discussed. Similarly, the concept may be applied to coal 
pyrolysis, preparation of coal-liquid mixtures, recovery and com- 
bustion of coal rejects and other coal utilization processes where 





1689 / ERA-11/7 


liquid hydrocarbons are produced or required for the major proc- 
ess. 17 refs., 1 fig., 2 tabs. 


12572 (KTM/E-D—54) Production, combustion, gasifica- 
tion and coking of small sod peat. Ekman, E.; Pirkonen, P. 
(Ministry of Trade and Industry, Helsinki (Finland). Energy 
Dept.). 1984. 117p. (In Finnish). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86750273. 

This investigation studied first the prospects of widescale 
production of small sod peat with experiments in practice. During 
the next phase the study comprised the profitability of wide-scale 
production of small sod peat, efforts to create a production chain 
for small sod peat, the production technical properties of small sod 
peat and combustion, gasification and coking tests. The aim was to 
develop a product that with regard to its properties and production 
costs could complete with milled peat and conventional sod peat 
and be well suited for combustion and further processing. A pro- 
duction chain suitable for production of small sod peat was found, 
and with regard to the direct production costs small sod peat 
proved at least in very good production conditions competitive 
with large sod peat. The amount of fine material loosening from the 
fuel layer increased when small sod peat was used. The gasification 
tests were made with a back-eddy type test gasification plant. The 
quality of the gas produced during the tests was good and it corre- 
sponded largely to the gas produced from sod peat in previous 
tests. Also the efficiency of gasification was of the same class as in 
the previous tests. The coking tests were made both in laboratory 
scale and in factory scale. Small sod peat coked faster than normal 
sod peat and therefore its yield percentage was 2-6% smaller than 
that of ordinary sod peat. Coke with the highest compression 
strength was obtained from ordinary sod peat and the weakest from 
small sod peat. 


12573 (LBL—20325) Catalytic gasification of graphite or 
carbon, Annual report, October 1, 1984-September 30, 1985. 
Heinemann, H. (Lawrence Berkeley Lab., CA (USA)). Sep 
1985. Contract AC03-76SF00098. 3lp. NTIS, PC A03/MF 
AO0l; 1; GPO Dep. File Number DE86005842. 

Highlights for this quarter are: (1) In the gasification of 
graphite over KOH/NiO catalysts at 860°K, more hydrogen and 
less CO and methane are observed than corresponds to equilibrium. 
CO, is a major product, along with hydrogen. (2) A char derived 
from Illinois No. § coal was gasified after impregnation with KOH- 
NiO. The gasification with steam resulted in almost identical results 
with those obtained from graphite. The char gave larger amounts 
of methane (about 1% of gas products) than graphite at gasification 
temperatures of up to 900°K. (3) Nickel is a good gasification cata- 
lyst, but it is rapidly poisoned in graphite gasification. Nickel oxide 
alone is not a catalyst for gasification, but mixtures of NiO and 
KOH are and are greatly superior to either KOH or Ni alone. (4) 
The gasification rate of both graphite and char in the presence of 
KOH/NiO appears to be independent of steam partial pressure in 
the range tested. (5) To determine whether methane is a major pri- 
mary product which is then decomposed by steam reforming, meth- 
ane was added to the steam feed. The vast majority (95+ %) of the 
added methane was recovered in the product, showing that steam 
reforming plays at most a minor role. However, in the presence of 
added methane the gasification rate declined. While the reasons for 
this are not yet clear, they must lie in a surface poisoning by some 
decomposition product of the small amounts of methane disappear- 
ance. Addition of hydrogen to the steam feed caused about a 25% 
decrease in the rate of gas production as did the addition of CO, 
instead of hydrogen. (6) Addition of CO to the steam feed to KOH- 
NiO impregnated graphite resulted in a 25% increase in the rate of 
gasification. (7) Adsorption-desorption experiments on graphite 
using labelled CO, CO2 and H2O have been carried out. If CO is 
adsorbed at room temperature most of it is desorbed at relatively 
low temperature (450°K). 12 figs. 


12574 (PB—85-238483/XAB) Effects of magnesium and 
chloride ions on limestone dual-alkali-system performance. 
Chang, J.C.S.; Kaplan, N.; Brna, T.G. (Acurex Corp., Re- 
search Triangle Park, NC (USA)). Aug 1985. 22p. NTIS, 
PC A02/MF AOI. 

The paper gives results of pilot plant tests to evaluate the ef- 
fects of magnesium and chloride ions on system performance of 
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limestone-regenerated dual alkali processes under closed-loop oper- 
ating conditions. It was found that limestone reactivity and solids 
dewatering properties are very sensitive to magnesium ion concen- 
trations. The total magnesium ion concentration should be main- 
tained below 1000 ppm for satisfactory performance under normal 
operation. A model which assumes competitive surface adsorption 
of calcium and magnesium ions was used to interpret the data. 
Limestone reactivity and solids dewatering properties decreased 
with the increase of chloride ion concentrations; however, the 
effect of chloride ion accumulation was not significant until the 
concentration reached 80,000 ppm. 


12575 (PB—85-240638/XAB) Process wastewater treat- 
ability study for Westinghouse fluidized-bed coal gasification. 
Winton, S.L.; Page, G.C.; French, W.E.; Evans, J.M.; Bu- 
vinger, B.J. (Western Oil Shale Corp., Las Vegas, NV 
(USA)). Jul 1985. 17p. NTIS, PC A02/MF AO}. 

The paper discusses a joint program (The U.S. Department 
of Energy, the Gas Research Institute, and the U.S. Environmental 
Protection Agency) to develop performance data, design param- 
eters, conceptual designs, amd cost estimates for treating 
wastewaters from a fluidized-bed coal gasification plant. Prelimi- 
nary results indicate that wastewater can be effectively treated by 
current technology. At this time the unit operations being evaluated 
are performing according to expectations. Results from bench-scale 
studies represent a first step in the development of a basis of design 
for treating these wastewaters. These data will also be used to de- 
velop conceptual designs from which cost estimates for wastewater 
treatment for a commercial-scale fluidized-bed coal gasification fa- 
cility will be prepared. 


12576 (PB—85-242089/XAB) Removal of sulfur from Il- 
linois coals via charring and partial oxidation. Illinois mineral 
notes. Ruch, R.R.; Chaven, C.; Kruse, C.W. (Illinois State 
Geological Survey, Champaign (USA)). 1985. 36p. (IL/ 
SGS/IMN—92). NTIS, PC A03/MF AO1. 

Illinois coals with different ash and sulfur compositions were 
charred and partially oxidized under various conditions of time and 
temperature (up to 900C). A specially designed charring-combus- 
tion apparatus was utilized. The following parameters affected 
sulfur removal during both charring and partial oxidation: the ratio 
of pyrite to organic sulfur, rates of increase and holding times of 
temperatures, final temperatures, and particle sizes. The main con- 
clusions are (1) regardless of conditions, the total range of sulfur 
removal is fairly narrow and pyritic sulfur is definitely lost in the 
charring step; (2) the parameters that maintain optimum charring 
and post-oxidation conditions are numerous, interrelated, and com- 
plex; and (3) in post-charring, partial-oxidation experiments, maxi- 
mum loss of sulfur and minimum loss of carbon occurred when the 
temperature was initially dropped to about 240C rather than main- 
tained at 650C, and pyrite-rich coals were more readily desulfurized 
with less loss of carbon than organic-sulfur-rich coals. 


12577 (PB—85-245694/XAB) Radioactive sulfur tracer 
study of sulfur removal in the charring of Iliinois coals at 
650C, Final report. Frost, J.K.; Auteri, F.; Ruch, R.R. (Illi- 
nois State Geological Survey, Champaign (USA)). Oct 
1984. 3lp. NTIS, PC A03/MF AO1. 

One gram samples of 13 high-volatile bituminous coals from 
Illinois, spiked with a small amount of radioactive synthetic pyrite, 
35FeS,, or with a small amount of irradiated 1.6 specific-gravity 
sink fraction prepared from five of the coals, were charred at 650C 
in a nitrogen atmosphere for 30 minutes. Thus, the larger the or- 
ganic-to-pyritic sulfur ratio in a coal sample, the greater the frac- 
tion of total sulfur evolved upon charring; and average of 47% +- 
5% of the total sulfur was evolved upon charring the 23 different 
spiked coal samples investigated. 


12578 (PB—85-246585/XAB) Materials-technology con- 
straints and needs in fossil-fuel conversion and upgrading 
processes. Final report. Sorell, G.; Humphries, M.J.; Bul- 
lock, E.; Van de Voorde, M. (Commission of the European 
Communities, Luxembourg). 1985. 73p. (EUR—9707-EN). 
NTIS, PC A04/MF AO1. 
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Future directions in the evolution of fossil-fuel feeds, prod- 
uct demands, operating strategies, and conversion/refining process- 
es are described. The constraints imposed upon processes by 
present-day materials of construction are investigated and process 
schemes are reviewed in some detail. Attention is called to the ad- 
aptation of petroleum processes for synfuels production and to the 
overlap of materials problems and requirements between those 
fields. Recommendations are made on major needs for improve- 
ment, and guidance is given on respective leads and R&D focus 
areas for alloys, coatings, ceramics, and inspection/monitoring tech- 
niques. 


12579 (PB—85-247450/XAB) Steam stripping of fixed- 
bed gasification wastewaters. Final report, September 1983- 
December 1984, Skinner, F.D.; Hayes, B.J. (Radian Corp 
Austin, TX (USA)). Jul 1985. 128p. NTIS, PC ‘A07/ME 
AOl. 

The report gives results of laboratory- and bench-scale steam 
stripping tests, using wastewaters from a fixed-bed coal gasifier at 
the Department of Energy's Morgantown Energy Technology 
Center. The wastewater was pretreated by solvent extraction (for 
phenol removal) and filtered prior to stripping. The report also pro- 
vides engineering and environmenta data for the design of steam 
strippers for fixed-bed gasification wastewaters. The laboratory 
tests were performed primarily to determine the effect of pH on 
contaminant removals. During the benchscale tests, samples of in- 
fluent, effluent, and overhead vapor and condensate were analyzed 
for a number of species of potential environmental concern (dis- 
solved gases, sulfur and nitrogen species, trace metals, organics, and 
other water quality parameters). Mass transfer coefficients for am- 
monia, carbon dioxide, and hydrogen sulfide stripping were calcu- 
lated. 


12580 (PB—86-102779/XAB) Environmental, health, and 
safety data base for the KRW coal-gasification process devel- 
opment unit, Volume 1. Final report, August 1982-June 1985. 
Mann, R.M.; Harris, G.E.; Menzies, W.R.; Simonson, A.V.; 
Williams, W.A. (Radian =. Austin, TX (USA)). Jun 
1985. 185p. (RAD—85-207 13-VOL-1). NTIS, PC A09/ 
MF AOl1. 

An environmental, health and safety data base was devel- 
oped for the KRW coal gasification process development unit 
(PDU) in Madison, Pennsylvania. The study was performed to 
expand the existing information for most stream flows and composi- 
tions for the KRW gasifier. Results were obtained from multiple 
coal tests conducted in 1983. Process data, along with chemical 
analyses, were used to prepare material balances for major compo- 
nents around both the gasifier and the entire PDU for each coal 
test. The distribution of trace elements, sulfur species, nitrogen spe- 
cies, and organics in outlet streams has been determined. The pro- 
gram also included a health and safety study. Workplace area and 
personnel monitoring were conducted during both a maintenance 
period and normal PDU operations. Records were researched to 
identify previous accidents and conditions which affected worker 
health and safety. The program found no EH&S effects that should 
limit the commercial applicability of the KRW process. Commer- 
cially available technologies and procedures should be acceptable 
for treating and disposing of waste streams according to current 
regulatory requirements. 


12581 (PB—-86-102787/XAB) Environmental, health, and 
safety data base for the KRW coal-gasification process devel- 
opment unit. Volume 2. Appendices. Final report, August 
1982-June 1985. Mann, R.M.; Harris, G.E.; Menzies, W.R.; 
Simonson, A.V.; Williams, W.A.; (Radian Corp., Austin, TX 
(USA)). Jun 1985. 381lp. (RAD—85-207-006-13-VOL-2). 
NTIS, PC A17/MF AO1. 

An environmental, health and safety data base was devel- 
oped for the KRW coal gasification process development unit 
(PDU) in Madison, Pennsylvania. The study was performed to 
expand the existing information for most stream flows and composi- 
tions for the KRW gasifier. Resuits were obtained from multiple 
coal tests conducted in 1983. Process data, along with chemical 
analyses, were used to prepare material balances for major compo- 
nents around both the gasifier and the entire PDU for each coal 
test. The distribution of trace elements, sulfur species, nitrogen spe- 
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cies, and organics in outlet streams has been determined. The pro- 
gram also included a health and safety study. Workplace area and 
personnel monitoring were conducted during both a maintenance 
period and normal PDU operations. Records were researched to 
identify previous accidents and conditions which affected worker 
health and safety. The program found no EH&S effects that should 
limit the commercial applicability of the KRW process. Commer- 
cially available technologies and procedures should be acceptable 
for treating and disposing of waste streams according to current 
regulatory requirements. 


12582 (PB—86-102837/XAB) Multistep a breaking 
and making processes of relevance to th coal chemistry. 
Final report, February 1982-February 1985. Stein, S.E. (West 
Virginia Univ., Morgantown (USA). Dept. of Chemistry). 
May 1985. 397p. NTIS, PC A17/MF AO1. 

The objective of the research program 's to determine chem- 
ical reaction mechanisms leading to bond formation, aromatization, 
and char formation during the pyrolysis of polyaromatic materials. 
Experimental studies determined rates and mechanisms of reactions 
in high-temperature, polyaromatic fluids while theoretical work de- 
veloped predictive methods for these reactions. Rate-constant de- 
terminations have led to a broad increae in predictive ability for 
free-radical reactions of polyaromatic species. Advances were made 
in the following areas; (a) bond homolysis, (b) molecular dispropor- 
tionation, (c) radical H-abstraction, (d) radical .disproportionation, 
and recombination, (e)beta-H transfer, (f) hydroaromatic equilibria, 
and (g) separation of steric and resonance energy effects. Mecha- 
nisms of hydrogen transfer and bond formation were determined in 
another series of studies involving polyaromatic. H-transfer is en- 
tirely a free-radical process, generally involving chain reactions. A 
new route was found for polyaromatic polymerization in anthra- 
cene systems. Finally, the authors have developed a new theoretical 
approach for treating very larg polyaromatic molecules and graph- 
ite edges. A variety of theoretical tools have been developed, some 
of which allow the :xamination of molecules containing as many as 
12,000 carbon atom: All techniques show a profound effect on re- 
activity of edges type, even for very large molecules. This provides 
a chemical basis for discussing reactions at active sites. 


12583 (PB—86-103868/XAB) Treatment-system design 
for process wastewaters from non-tar-producing coal-gasifica- 
tion technology. Final report, March 1983-June 1985. Cas- 


taldi, F.J.; Winton, S.L. (Radian Corp., Austin, TX (USA)). 
re 1985. '207p. (RAD—85-207-006-12). NTIS, PC A10/MF 


The report documents a study of the treatment of 
wastewaters from non-tar-producing coal-gasification processes and 
indicates that the aqueous wastes are treatable with conventional 
technology. Wastewater-management scenarios for treated-effluent 
discharge and wastewater reuse as cooling tower makeup were ex- 
amined. A technology evaluation incorporating wastewater charac- 
terization and treatability data for the treatment of wastewaters 
from non-tar producing coal gasifiers established a _ single 
wastewater treatment system to meet both the discharge and reuse 
water-management scenarios. The example treatment system in- 
cludes steam stripping, equalization, cyanide/thiocyanate conver- 
sion for treatment of stripper overheat condensates, biooxidation, 
and final effluent filtration. This study was performed to expand the 
existing wastewater data base to include characterization, treatabil- 
ity, and basis-of-design information. The results of laboratory and 
desk-top evaluations of alternative wastewater-treatment technol- 
ogies produced conceptual designs for wastewater-treating facilities 
to meet discharge and water-reuse needs at non-tar-producing coal- 
gasification piants. 


12584 (VTT-TIED—359) Production of coke from wood 
and peat with special emphasis on developing countries. Ar- 
pianinen, V.; Ekman, E.; Sipilae, K.; Wilen, C.; Aeijaelae, 
M.; Jaervinen, T. (Valtion Teknillinen Tutkimuskeskus, 
He ag (Finland)). Aug 1984. Ye" (In Finnish). NTIS (US 
S Only), PC A04/MF AO1. File Number yE85752010. 

Wood charcoal is extensively manufactured and used in de- 
veloping countries. The increasing use of wood fuel is exhausting 
limited forest resources in many developing countries. This report 
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recommends the adoption of other energy sources, peat and peat 
products being an alternative. In the present study, no factors con- 
cerning production techniques, use or quality were found that 
would prevent the use of peat coke instead of wood charcoal. The 
manufacture of peat coke requires suitable peat deposits. Finnish 
peat know-how could apparently be best utilized in southeastern 
Asia, as there are peat deposits available in this area. The use po- 
tential is also high in Africa, but there are only a few countries that 
have peat deposits. In developing countries wood charcoal is pro- 
duced with simple techniques, mainly in earth kilns and kiln ovens, 
at a low efficiency. A double efficiency is achieved with the most 
sophisticated methods, when the by-products are also utilized. No 
unambiguous optimum method can be chosen for the carbonization 
of peat in developing countries. Distance of peat deposits from con- 
sumption sites, transport connections, density of population, and the 
general technical level are of essential significance. A more detailed 
survey would require studying a certain area. 


12585 Catalytic hydrotreatment of coal-derived residua. 
Cillo, D.L.; Stiegel, G.J.; Tischer, R.E.; Narain, N.K. 
(USDOE Pittsburgh Energy Technology Center, PA 
(USA)). Fuel Processing Technology; 11: No. 3, 273-287(Dec 
1985). 


An investigation was conducted to determine the activities 
of various coal-liquefaction residua during catalytic hydrotreatment. 
Residua produced at low- and high-severity coal-liquefaction condi- 
tions were employed, as well as a nondeashed residuum produced 
at low-severity conditions. All experimental runs were performed in 
a continuous-flow hydrotreating unit using Shell 324M catalyst. 
Except for hydrogenation activity, catalyst activity declined with a 
typical S-shaped deactivation curve. The properties of the spent 
catalysts do not depend significantly upon prior processing of the 
feedstock; however, the prior processing history of the feedstock 
affected their reactivity and the rate of catalyst deactivation. The 
results indicate beneficial effects of conducting coal liquefaction at 
low-severity conditions and of product deashing prior to catalytic 
hydrotreatment. 7 figs., 7 tabs., 10 refs. (A.V.) 


12586 Instrumentation and data system for the 1983 Par- 
tial‘Seam CRIP experiment. Metzger, G.A. (Lawrence 
Livermore National Laboratory, Livermore, CA). In Situ; 
9: No. 3, 261-291(1985). 

The Lawrence Livermore National Laboratory's Partial- 
Seam Controlled Retracting Injection Point (CRIP) experiment was 
carried out near Centralia, Washington in the summer and fall of 
1983. The Laboratory's Electronics Engineering Department de- 
signed the instrumentation and data acquisition systems to measure 
all burn control and process parameters, both surface and subsur- 
face. The principal subsurface diagnostic instrument was the type-K 
grounded, sheathed thermocouple arranged in linear arrays, or 
strings, and emplaced in vertical wells near the crossover of the 
horizontal injection and production wells. A secondary diagnostic 
instrument was a time domain reflectometer (TDR) using coaxial 
cables, which was installed in some of the instrument wells along 
with the thermocouple arrays. The primary function of both the 
thermocouple arrays and the TDRs was to characterize the dimen- 
sions, position, and movement of the underground burn cavity. 
Temperature and pressure transducers were emplaced at the injec- 
tion and production well heads to measure control and process pa- 
rameters. A flexible data acquisition system was developed. 


12587 Results of the Centralia underground coal gasifica- 
tion field test. Hill, R.W.; Cena, R.J.; Stephens, D.R.; 
Thorsness, C.B. (Lawrence Livermore National Laboratory, 
Livermore, CA). Jn Situ; 9: No. 3, 233-259(1985). 

The Centralia Partial-Seam CRIP (controlled retracting in- 
jection point) test is described which herein is the second test con- 
ducted at this site. The first test was done in the fall and winter of 
1981-82 when the Large Block (LBK) tests were successfully com- 
pleted at the Centralia, Washington site. Three distinct periods of 
gasification were observed. The initial period in which the vertical 
production well was in use which yielded a typical dry gas heating 
value of 219 kJ/mol (248 Btu/scf). This period was followed by a 
period of considerably higher gas quality, 261 kJ/mol (296 Btu/scf), 
which resulted from the switch to the slant production well and the 
CRIP maneuver. The final period began when a large-scale under- 
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ground roof fall occurred and the typical dry gas heating value fell 
to 194 kJ/mol (220 Btu/scf). 


12588 Results from using the CSAMT technique to moni- 
tor the Tono UCG experiment, Bartel, L.C.; Davidson, G.S.; 
Jacobson, R.D.; Uhl, J.E. (Sandia National Laboratories, 
Albuquerque, New Mexico). Jn Situ; 9: No. 3, 293- 
328(1985). 

The controlled source audio-frequency magnetotelluric 
(CSAMT) surface electromagnetic geophysical technique was used 
to monitor the Tono project partial seam CRIP UCG (controlled 
retracting injection point underground gasification) test conducted 
on the WIDCO mine property near Centralia, Washington. The re- 
sults of the monitoring show a changing resistivity pattern with 
time indicative of a changing process. The process boundary deter- 
mined using the CSAMT technique agrees very well with the proc- 
ess boundary determined from the limited thermal data coupled 
with the mass balance calculations and post-test coring. The 
CSAMT measured resistivities respond to the movement of water 
during dewatering. The dewatering boundary appears to be influ- 
enced by geologic barriers such as faults and fractures and the 
dewatering boundary appears to determine the ultimate process 
boundary. 


12589 Soviet underground coal gasification on the rocks. 
Chemical and Engineering News; 58: No. 41, 21(13 Oct 
1980). 

According to the University of California Lawrence Liver- 
more Laboratory, the U.S.S.R. has abandoned large-scale develop- 
ment plans for coal-gasification projects, due to the low heating 
value of the gas produced at test burns at Angren, and to the cost, 
estimated at 132% of the standard Lurgi value, in contrast to the 
cost of approx. 65% of the standard Lurgi value in U.S. experimen- 
tal burns. The U.S.S.R. coal-gasification effort has been in develop- 
ment since 1950, with a peak production of approx. 2 billion cu m/ 
yr in 1966. The poor test burn results might have been caused by: 
drilling the boreholes too close to each other, which would in- 
crease drilling costs; the loss of a large amount of heat through a 
porous overburden; the lack of good underground diagnostics 
before and during a burn; and a lack of a good laboratory support 
program. The gas heating value was too low to warrant transporta- 
tion far from the burn site, but most suitable burn sites are in 
remote areas. In the U.S.S.R., natural gas and open-pit lignite 
mining appear to be cheaper sources of energy. 


12590 Gulf, Germans, and Japanese plan Morgantown, 
West V coal liquefaction plant. Oil and Gas Journal; 
78: No. 40, 33(6 Oct 1980). 

Gulf Oil Corp., Ruhrkohle A.G., and Mitsui SRC Develop- 
ment Co., which are expected to contribute up to $100 million each 
to the $1.4 billion coal liquefaction plant project in Morgantown, 
West Virginia, have formed Solvent Refined Coal International Inc. 
to build and operate the plant. If the plant is performing satisfacto- 
rily after two years of operation, it could be expanded into a com- 
mercial facility capable of producing 100,000 bbi/day of fuel from 
coal. 


12591 High-gradient magnetic separation (HGMS) tech- 
nique is hoping to make a cleaner coal. Chemical Engineering 
(New York); 86: No. 10, 86(19 Sep 1980). 

Oak Ridge National Laboratory completed HGMS tests at 
Sala Magnetics Inc. in Cambridge, Massachusetts, in which over 
60% of the ash and sulfur was removed from coal, while 94% of 
the original heating value was retained. The energy requiremets in 
a commercial plant would run 5-10 kw-hr/ton of coal. Preliminary 
estimates for a 200 ton/hr facility processing Western Kentucky 
No. 9 coal, one of the dirtiest used, placed processing costs at 
$1.07-$1.64/ton and capital costs at $8.9 million; in comparison, $2/ 
ton is a customary washing fee. In the Cambridge tests, canisters 
with spaced disks of diamond-shaped stainless steel mesh that serve 
as magnetic filters, were placed into a carousel ring rotating 
through a magnetic chamber operating at 17 kgauss. The magne- 
tized wire mesh in the canisters containing 100 mesh ground raw 
coal attracted and retaned the coal’s impurities; the clean coal 


simply passed through. 
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12592 Hydrotreatment of COGAS pyrolysis oil via the 
H-Oil process. Nongtri, G.; Lehman, L.M.; Wisdom, L.I. 
AIChE | Paper; No. 4aF, 1-32(1980). (CONF- -800610—). 

From American Institute of Chemical Engineers conference; 
Philadelphia, PA, USA (8 Jun 1980). 

A complete baseline concept for a commercial COGAS 
Process, including equipment specifications, utility summaries, 
steam-power balances, layout drawings, and cost estimates, was de- 
veloped as part of the U.S. Department of Energy and Illinois Coal 
Gasification Group's demonstration plant tasks. For this baseline 
design, hydrotreating of unfiltered oil from the coal pyrolysis in a 
single-stage ebullating-bed reactor (H-Coal process) was tested by 
Hydrocarbon Research Inc. After the successful completion of this 
study, Hydrocarbon Research Inc. was contracted for the concep- 
tral design of a commercial plant that would hydrotreat the pyroly- 
sis oils of Illinois, Pittsburgh seam, and Western subbituminous 
coals to a fuel oil and a naphtha. The COGAS Development Co., 
in the meantime, conducted a trade-off study which considered the 
production of fuel oil and naphtha vs vacuum distillation for re- 
moving the solids. The results favored fuel oil/naphtha and distilla- 
tion overwhelmingly. The detailed results of the laboratory and 
design studies for the hydrotreating plant are given. 


12593 (BG-Trans—07375) Thylox process and its techni- 
cal and economical results. Fitz, W. Translated from Brenn- 
stoff-Chemie ; 19: 397-402(1938). 16p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86900464. 

The technical development of the Thylox process which op- 
erates as a one-stage process with clear solutions to recover ele- 
mentary sulphur and its expansion to 21 plants with an annual 
output of almost 3.4 billion m* of gas are described. Furthermore, 
two Japanses Thylox plants are described and their results are re- 
ported. The economics of the Thylox process are discussed on the 
basis of the results obtained up to now, and the operating costs are 
represented graphically as a function of the hydrogen sulphide con- 
tent and the output of the plant for coke-oven gas as well as for 
water gas. In the purification of cokeoven gas under certain cir- 
cumstances even a profit may result in the case of large gas out- 
puts. Thanks to its economic and operational advantages and the 
substantial removal of the hydrogen sulphide the Thylox process 
should find application in the furture in Germany too for the purifi- 
cation of water gas or synthetic gas. 
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12594 (EPRI-AP—4253-SR, pp 9.1-9.33) Status of the 
Laporte liquid phase methanol PDU. Klosek, J.; Brown, 
D.M.; Mednick, R.L. (Air Products and Chemicals, Inc., 
Allentown, PA). Oct 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920056. 
(CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

During the past year, the feasibility of the Liquid Phase 
Methanol (LPMEOH) Process was further tested in the LaPorte 
process development unit (PDU). A successful 40-day, continuous 
run was accomplished with CO-rich synthesis gas feed. Methanol 
production was 166 tons, and the PDU had an on-stream factor of 
99.8%. A 6-day run with a concentrated catalyst slurry was also 
completed. These runs were encouraging from the standpoint of 
process viability and scaleup, while providing information on the 
technical uncertainties which remain. Plans for a 100 to 200 T/D 
semi-works unit are currently being formulated. 10 figures, 9 tables. 


12595 (EPRI-AP—4253-SR, pp 12.1-12.18) Methanol 
synthesis from coal-derived synthetic gas. Garber, S.L.; Wil- 
liamson, P.C. (Tennessee Valley Authority, Muscle Shoals, 
AL). Oct 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI86920056. (CONF- 
8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Since 1980, TVA ‘has been operating a nominal 200-ton-per- 
day oxygen blown coal gasification process unit, licensed from 
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Texaco, together with associated gas quench and cleanup equip- 
ment as part of TVA’s Ammonia from Coal Project. Several EPRI 
studies have enumerated the potential economic and environmental 
benefits of integrated coal gasification-combined cycle power 
plants. A methanol pilot plant is being considered for the installa- 
tion at such plants to produce a fuel for peak load production. To 
support the design of a system and to protect the catalyst in a com- 
mercial coal gasification installation, TVA conducted test work for 
EPRI using Utah coal. The results of the test work conducted in 
August 1984 are presented in this report. 4 figures, 7 tables. 


12596 (EPRI-AP—4253-SR, pp 21.1-21.16) Low temper- 
ature methanol catalyst. Skaperdas, G. (Brookhaven Nation- 
al Lab., Upton, NY). Oct 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920056. 
(CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

A new catalyst system for synthesis of methanol has been 
conceived and tested on the laboratory scale by the Fuels and Ca- 
talysis Division of the Brookhaven National Laboratory. The cata- 
lyst system is made up of mutually soluble liquid components and 
its novel nature permits operation at remarkably mild conditions. 
Rapid conversion of synthesis gas has been obtained in laboratory 
tests at about 100°C and pressures ranging from 300 to below 100 
pounds per square inch absolute. 3 references, 6 figures, 3 tables. 


12597 (EPRI-AP—4253-SR, pp 25.1-25.30) Catalyst ac- 
tivity and life in liquid phase methanol. Brown, D.M.; 
Hsiung, T.H.; Rao, P.; Greene, M.I. (Air Products and 
Chemicals, Inc., Allentown, PA). Oct 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

In September 1984, Air Products, Chem Systems and EPRI 
started a research program to improve the fundamental understand- 
ing of catalyst activity in the Liquid Phase Methanol Process. A 
primary objective was to explain certain characteristics of the in- 
situ reduction and activity maintenance tests carried out in the 
PDU campaign at LaPorte earlier that year. In addition, experi- 
ments were planned to allow deeper insights into the effect of tem- 
perature on catalyst structure and related activity. In particular, a 
better understanding of the relationship between active metal crys- 
tallite size and catalyst performance was sought. We are currently 
two-thirds of the way through this program and have made signifi- 
cant progress. The abnormal in-situ reduction at LaPorte is attrib- 
uted in part to insufficient hydrogen uptake, possibly due to inad- 
equate mixing in the LaPorte reactor, and also to a post-reduction 
conditioning procedure, the latter easily avoidable in future PDU 
work. The activity decline over the 40-day run was not the result 
of inadequate heat removal by the liquid medium, but is strongly 
suspected to have resulted from the ingress of metal carbonyls into 
the catalyst system. This awaits experimental verification but metal- 
lurgical changes planned for LaPorte will minimize future liability. 
At present, a definitive relationship between catalyst (metal) crys- 
tallite size and activity has not been established, and results high- 
light the need to define a more authoritative parameter of catalyst 
health. 10 figures, 7 tables. 


12598 (EPRI-AP—4253-SR, pp 27.1-27.32) Research 
into mass transfer, oil and catalyst degradation in liquid phase 
methanol. Lee, S.; Ko, M.; Sawant, A.; Parameswaran, V.; 
Sullivan, T. (Univ. of Akron, OH). Oct 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The Liquid Phase Methanol Synthesis Process has been in- 
vestigated with foci kept on the acquisition of engineering and 
design data and on the better understanding of process fundamen- 
tals. This investigation has been necessitated on a continuous level 
for the improvement of the process idea as well as for the commer- 
cialization of the process. This paper discusses the external mass 
transfer (i.e., gas-to-liquid and liquid-to-solid) of the process and the 
problem of potential structural degradation of the catalyst. The 
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mass transfer coefficients have been experimentally measured for 
gas-to-liquid and liquid-to-solid modes using a one-liter autoclave 
slurry reactor. The effects of the agitation speed, the gas superficial 
velocity, and the slurry ratio on the mass transfer coefficients have 
been investigated and the results are summarized. As for the cata- 
lyst degradation, quantitative experimental results indicate that 
some Al,O; in the EPJ-25 catalyst comes off from its crystalline 
sites and that H2O interacts with Al,Os physically and/or chemical- 
ly. However, the severity of this problem has yet to be determined. 


12599 Potential products resulting from desulfurization of 
high sulfur content coal with supercritical alcohols. Much- 
more, C.B.; Kent, A.C.; Lin, T.C. (Southern Illinois Univ., 
Carbondale). pp 751-758 of Processing and utilization of 
high sulfur coals. Attia, Y.A. (ed.). Amsterdam, Nether- 
lands; Elsevier Science Publishers B.V. (1985). (CONF- 
851047—). 

From International conference on alternative technologies 
for utilization of high sulphur coal; Columbus, OH, USA (13 Oct 
1985). 

. During the supercritical desulfurization of high organic 
sulfur content Illinois coals with supercritical alcohols, three prod- 
ucts result: a desulfurized solid product, a high BTU gas, and a 
liquid product that contains, in addition to unreacted alcohol, a va- 
riety of coal-derived liquids and solvent-derived sulfur compounds. 
The solid product appears suitable, based on volatile content and 
heating value for use in coal fired power generating stations; the 
gas could also serve as a fuel source. The liquid product has been 
characterized by gas chromatography; there are many coal-derived 
compounds with potential uses as chemical feedstocks, and the sol- 
vent-derived sulfur compounds have market potential for uses such 
as sulfiding agents. The liquid product composition is dependent on 
the separation procedures employed following the supercritical re- 
action, as well as on the reaction conditions. 
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REFER ALSO TO CITATION(S) 12557, 12582, 12595, 12638, 12641, 12645, 
12647, 12656, 13398 


12600 (DOE/ER/10989—T1) Reduction of aromatic 
compounds derived from coal by calcium. Technical progress 
report, January 1, 1983-December 31, 1985. Benkeser, R.A. 
(Purdue Univ., Lafayette, IN (USA). Dept. of Chemistry). 
Jul 1985. Contract AC02-81ER10989. 7p. NTIS, PC A02/ 
MF AOl1; GPO Dep. File Number DE86005069. 

We have achieved several of the objectives set forth in the 
orignial Grant Proposal for 1983-1985. For example, we proposed 
to study the reduction of aromatic hydrocarbons with the calcium- 
amine system and we have been eminently successful. One very 
comprehensive paper was published on this topic, a patent is about 
to issue, and the process has turned commercial. We also proposed 
to study the reduction of coal with calcium and to use mass spec- 
trometry as an analytical tool. We have been sucessful in this ven- 
ture and a publication on the subject has appeared. We suggested a 
study of the reduction of oxygen and nitrogen heterocycles with 
calcium in the original research proposal and also the electrochemi- 
cal reductions of coal and coal tar chemicals using calcium salts as 
electrolytes. The last two objectives were not achieved for the 
simple reason we did not find the time to investigate them. They 
have thus been placed on the agenda for the next project period. 
The principal reason there was not sufficient time to pursue the last 
two topics was our inadvertent discovery that the calcium-amine 
system led to Birch products in the presence of an alcohol. We felt 
compeiled to pursue this important finding quite actively. The 
result of our effort was that a paper was published on the subject 
and the process was patented. 


12601 (DOE/PC/60015—33) Separation and character- 
ization of coal derived components. Report period: 1 October- 
31 December 1985. Hurtubise, R.J.; Silver, H.F. (Wyoming 
Univ., Laramie (USA). Office of Univ. Research). 6 Jan 
1986. Contract AC22-83PC60015. 22p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005132. 

The field-ionization mass spectral data were received for six 
hydroxyl aromatic and nitrogen compound fractions, and the data 
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are being interpreted. Field-ionization mass spectral data for poly- 
cyclic aromatic hydrocarbons in the nitrogen fractions from oils 
and asphaltenes were interpreted in considerable detail. Several 
compositional characteristics of the polycyclic aromatic hydrocar- 
bons have been described. The main causes for the low volatility, 
low carbon content, and high ash for some of the fractions isolated 
by the silica gel-dimethyl sulfoxide:carbon tetrachloride chromato- 
graphic system have been explained. Relatively high metal content 
of silica gel and high percentages of chlorine and sulfur in the frac- 
tions were identified as problems. Finally, three manuscripts are 
being revised and one manuscript is in review. 4 refs., 6 figs. 3 
tabs. 


12602 (DOE/PC/70792—T3) Guest molecules in coal. 
Fourth quarterly report, July 1-September 30, 1985. Narayan, 
R. (Purdue Univ., Lafayette, IN (USA). Lab. of Renewable 
Resources Engineering). Aug 1985. Contract FG22- 
84PC70792. 19p. | NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86004824. 

Detailed and comprehensive analysis of the THF-1 extract to 
identify the poiymethylene compounds was done using tandem 
mass spectrometry. The CI mass spectrum of the extract coupled 
with daughter and parent scans identified these polymethylene 
compounds as a homologous series of alkyl napthalenes, aud alkyl 
tetralins with the alkyl chain extending up to 14 carbon atoms. The 
significance of the findings is that these polymethylene compounds 
would influence the structural parameters of the whole coal. They 
contribute significantly to the H/C ratio and the dynamic interac- 
tions between these molecules and the rest of the coal matrix would 
clearly influence the course of liquefaction, pyrolysis and gasifica- 
tion. These compounds are “real” and an integral part of thre -.al 
matrix, and any representation of the coal structure would h... to 
include these "aliphatic rich” zones. 4 figs. 


12603 (DOE/PC/70792—T4) Guest molecules in coal. 


Third quarterly report, April 1-June 30, 1985. Narayan, R. 
(Purdue Univ., Lafayette, IN (USA). Lab. of Renewable 


Resources Engineering). Jun 1985. Contract FG22- 
84PC70792. 14p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86004823. 

A well characterized Illinois No. 6 coal sample from the Illi- 
nois Basin Coal Sample program was reacted with the Potassium- 
Crown Ether reagent and a detailed fractionation procedure was 
followed during work-up of the reaction. 10% and 14% of coal are 
extractable in the first THF extraction. [The first THF extraction 
corresponds to extraction of the alkaline residue after reaction 
quench]. 27% and 52% of coal are aqueous alkali soluble after third 
and fourth K-CE treatments respectively. 15% and 13% of coal are 
extractable in the second THF extraction (the second THF extrac- 
tion corresponds to extraction of the acidified residue after the 
alkali solubilization step). IR 'H NMR and **C NMR analysis were 
performed on the various fractions. The THF extracts contain pre- 
dominantly aliphatic-type material. The THF-1 extract was com- 
posed of long-chain polymethylenes which presumably is attached 
to a aromatic ring system. 5 figs., 2 tabs. 


12604 (DOE/PC/80505—T1) Viscosity of synfuel com- 
pounds and mixtures. First quarterly progress report, October 
1, 1985-December 31, 1985. Kestin, J. (Maryland Univ., Col- 
lege Park (USA). Inst. for Physical Science and Technolo- 
gy). 30 Jan 1986. Contract FG22-85PC80505. 4p. NTIS, PC 
402/MF A01; GPO Dep. File Number DE86005994. 

The research of this project is a continuation of the research 
initiated previously at Brown University under Grant No. FG22- 
83PC60035. The objectives of the research are to measure and cor- 
relate the viscosity of substances which are encountered in the pro- 
duction of synfuels and to create predictive algorithms for this 
property. During this reporting period we tested the operation of 
the oscillating-disk viscometer and made some preliminary viscosity 
measurements using water as a calibration fluid and toluene as the 
test fluid. Toluene was chosen, since IUPAC has adopted toluene 
as a standard fluid for thermal conductivity measurements and has 
requested our collaboration in an investigtion to see whether tolu- 
ene can also be used as a standard fluid for viscosity measurements. 
We made some preliminary measurements of the viscosity of tolu- 
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ene at temperatures from room temperature up to 200°C and at 
pressures up to 30 MPa. 


12605 (EPRI-AP—4253-SR, pp 1.1-1.26) Subbituminous 
characteriza 


coal tion. Knudson, C.L.; Farnum, S.A. (Univ. 
of North Dakota Energy Research Center, Grand Forks). 
Oct 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Subbituminous coals and other low-rank coals are uniquely 
different from bituminous coal. In general for low-rank coals, one 
more analysis is always required before comparisons between coals 
are attempted. Analyses data for subbituminous coal obtained from 
a Wyodak seam in Wyoming are presented and discussed. Included 
are proximate, ultimate, petrographic, pyrolysis, mineral content, 
ion exchange, and C-NMR data. In addition, solid state NMR 
data of char resulting from pyrolysis at 340°C are compared to the 
original coal. Considerable changes in oxygen-containing functional 
groups occurred. The previous data are compared to the yield 
structure and a ChemCoal product produced at 345°C in phenolic 
solvent with added sodium and a reducing gas containing carbon 
monoxide. Conversion was 93% to phenolic solvent soluble materi- 
al. The adduction of phenolic solvent into ChemCoal was similar to 
the amount of phenols produced from the coal (about 5 to 7 wt % 
maf coal), resulting in a 99.4% phenolic solvent balance for the 
conditions studied. Net distillate recovery was 103.5 wt %, while 
the ChemCoal yield was 72 wt % maf coal. 10 references, 7 fig- 
ures, 8 tables. 


12606 (EPRI-AP—4253-SR, pp 7.1-7.25) Structure and 
reactivity of a subbituminous coal. Narayan, R.; Huang, S. 
(Purdue Univ., Lafayette, IN). Oct 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The reaction of a subbituminous coal with the potassium- 
crown ether (K-CE) reagent produced 54% alkali soluble material 
and 5% THF soluble material (total solubility of up to 70% has 
been obtained in some runs). The alkali solubility indicated that the 
K-CE reagent has cleaved linkages in coal resulting in the forma- 
tion of phenolic and carboxylic coal fragments. IR, 1H NMR and 
FIMS analysis were performed on the alkali soluble coal fraction 
and its methylated derivative. IR analysis indicated the presence of 
-COOH groups. 'H NMR confirmed the presence of phenolic hy- 
droxyls, and the FIMS analysis established that the hydroxyl 
groups were distributed as mono and dihydroxy substituents on 
benzene, naphthalene and anthracene ring systems. Thus, the basic 
structural units of the Wyodak subbituminous coal are the hydroxy 
and dihydroxy derivatives of one, two and three ring aromatic 
ethers, benzyl ethers and aryl esters. Some of the observed hydrox- 
yls may also have been present as ether and ester linkages in the 
original coal. Another very interesting and important feature of our 
K-CE reaction was that relatively higher molecular weight volatile 
material was obtained. Methylation of the alkali soluble coal frac- 
tion resulted in the formation of significantly even larger amounts 
of volatile material (300-500 mw range). In contrast, under thermal 
conditions not only is less volatile material produced, but an even 
more highly intractable crosslinked residue is left behind. 6 refer- 
ences, 14 figures, 2 tables. 


12607 (EPRI-AP—4253-SR, pp 14.1-14.28) Composition 
and stability of pyrolytic tars from HVB Wasatch Plateau 
coals. Meuzelaar, H.L.C.; Hoesterey, B.M.; McClennen, 
W.H.; Hill, G.R. (Univ. of Utah, Salt Lake City). Oct 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI86920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

A combination of thermogravimetry, liquid chromatography, 
low voltage mass spectrometry and computerized factor/discrimi- 
nant analysis methods was used to analyze coal tars obtained from 
HVB Blind Canyon seam (Deer Creek mine) coal. The tars were 
produced in pilot plant and bench scale Lurgi pyrolysis retorts as 
well as in a pilot plant scale Wellman-Galusha fixed bed gasifier. 
The Wellman-Galusha gasifier tar was found to be completely dis- 
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tillable under vacuum at 200°C and to consist of approximately 
50% hydrocarbons and 50% heteroaromatic compounds. In con- 
trast, the Lurgi tar was found to require vacuum distillation tem- 
peratures up to 400°C while leaving a 6% residue. Moreover, this 
tar consisted of approximately 30% hydrocarbons and 70% heter- 
oaromatic compounds. Process conditions in the Lurgi retort can 
probably be modeled reasonably well by Fischer Assay or atmos- 
pheric pressure TG methods. However, coal pyrolysis processes 
occurring in the Wellman Galusha gasifier can be reproduced sur- 
prisingly well by direct Curie-point pyrolysis mass spectrometry. 
Finally, the stability of the Wellman-Galusha tar sample under pro- 
longed (64 hours) exposure to the oxygen at 80°C was investigated 
by means of low voltage mass spectrometry. No major changes in 
bulk composition were found to occur although a marked darken- 
ing of the tar sample was observed. Application of computerized 
discriminant analysis methods revealed minor, but highly character- 
istic changes in mass spectral patterns implicating dihydroxyben- 
zenes and (probably) naphthol compound series in regressive coal 
tar reactions. 18 references, 12 figures, 2 tables. 


12608 (EPRI-AP—4253-SR, pp 16.1-16.39) Nature of 
pon a functions in coals and their potential impact on co- 

g. McMillen, D.F.; Malhotra, R.; Chang, S.; Ni- 
senda. S.E.; St. John, G. (SRI International, Menlo Park, 
CA). Oct 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T1I86920056. (CONF- 
8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Work in this project in the last two years has delineated a 
number of ways in which oxygen functional groups activate coal 
structures either toward bond cleavage reactions that may aid liq- 
uefaction or toward bond formation reactions that constitute retro- 
grade processes. Studies are continuing on the phenomenology and 
mechanisms of some of these processes, particularly retrograde re- 
actions of dihydroxyaromatics, using coals and various coal struc- 
tural components. Nonquinonoidal dihydroxynaphthalenes were 
found to undergo rapid self-coupling reactions to form dinaphtho- 
furan polymers. Model compound and hybrid model-compound/ 
coal studies are now focusing on 1,2-dihydroxybenzene. These stud- 
ies have shown that the quinonoidal 1,2-dihydroxybenzene structure 
is: similarly subject to coupling reactions as is the nonquinonoidal 
1,3-dihydroxybenzene; not subject to the rapid double deoxygena- 
tion exhibited by quinonoidal dihydroxyaromatics; and is even more 
reactive towards coupling with structures present in Wyodak Coal 
than it is toward self-coupling. Our current understanding of this 
class of reactions is summarized, and the possible impact on lique- 
faction and pyrolysis processes discussed. A program testing the 
use of gasification and pyrolysis tars as liquefaction additives and 
pyrolysis pretreatments has recently begun. The approaches that 
are being taken and the prospects for success is discussed in light of 
literature results and recent results obtained in this study on the 
structure of coals and coal tars. 26 references, 18 figures, 3 tables. 


12609 (LA-UR—85-4427) Microanalytical studies of the 
distribution of organic sulfur in coal. Raymond, R. Jr. (Los 
Alamos National Lab., NM (USA)). 1985. Contract W-7405- 
ENG-36. 25p. (CONF-8503197—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86004747. 

From AIME symposium on sulfur in coal; New Orleans, 
LA, USA (3 Mar 1985). 

The occurrence and distribution of organic sulfur in coals 
may be investigated using electron probe microanalysis, scanning 
electron microscopy, and optical petrography. A general relation- 
ship exists between macerals and organic sulfur contents in individ- 
ual coals: sporinite, resinite = micrinite, vitrinite > pseudovitrinite 
= semifusinite = macrinite > fusinite. With increasing organic 
sulfur content of a coal, the total range in organic sulfur content 
between macerals containing high and low organic sulfur contents 
likewise increases. Furthermore, the organic sulfur content of the 
vitrinite in most coals equals the organic sulfur content of the coal. 
For any individual coal, organic sulfur contents of macerals corre- 
late inversely with reflectance-in-oil measurements, but the amount 
the organic sulfur contents vary between macerals cannot be calcu- 
lated based solely on the coal’s rank. Formation of pyrite following 
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peatification has no effect on organic sulfur contents of surrounding 
macerals. 24 refs., 6 figs., 4 tabs. 


12610 (NP—6770065) Decomposition characteristics of 
finely clastic Ruhr carbon rocks in water. Maerz, U. 
(Bochum Univ. (Germany, F.R.). Inst. fuer Geologie). Apr 
1984, 153p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86770065. 

Disintegration and abrasion in water of agrillaceous rocks 
adjacent to coal seams of the Upper Carbon of the Ruhr district are 
investigated. The degree of decomposition is measured by the time- 
dependent change of a given grain size distribution during a shak- 
ing-test. A statistical evaluation of the individual test results leads 
to a simple model, which shows the influence of porosity and min- 
eralogical composition on the disintegration. The influence of water 
leads to a lowering of the surface free energy at the liquid-solid 
interface. This causes a decrease in strength and facilitates abrasion. 
The disintegration is the irreversible result of an increase by 
volume - also called swelling - caused by wetting of clay mineral 
surfaces. The different degree of wettability of rocks of different 
composition is documented by measurements of the heat of wetting 
in water. Increasing clay mineral content results in higher values of 
heat of wetting. This is the mineralogical aspect of swelling and 
disintegration. 


12611 (NP—6770088) Characterization of sources of lead 
pollution by isotope ratio measurement and determination of 
lead and thallium in coals by the isotope dilution method. 
Schladot, J.D. (Technische Hochschule Aachen (Germany, 
F.R.). Fakultaet fuer —— und Huettenwesen). 10 Sep 
1982. 218p. (In German) IS (US Sales Only), PC A10/ 
MF AO1. File Number DESOT70088. 

The dissertation presents basic data on the concentrations of 
the toxic metals lead and thallium in fossil fuels. Apart from the 
metals concentrations, also isotope ratios of Pb were measured in 
order to establish criteria on the origins of Pb pollution in different 
coal deposits. The mass-spectrometric isotope dilution method was 
applied for the analyses. 


12612 (PB—86-103876/XAB) Development of techniques 
for obtaining and storing premium coal samples. Final report, 
March 1981-April 1984, Dutcher, R.R.; Gunter, M.E.; Crell- 
ing, J.C.; Brower, W.E. (Southern Illinois Univ., Carbon- 
le (USA). Coal Extraction and Utilization Research 
Center). 3 Jun 1985. 151p. NTIS, PC A08/MF AO1. 

Four coal seams of varying rank and geographic distribution 
were sampled. The sampies were transported to the SIU Laborato- 
ry for processing in inert atmosphere facilities. Sample processing 
occurred in two stages; first, in an inflatable room and then in a 
glove box. Eleven analytical techniques were used to monitor the 
stored coals. The main functions of these tests were to determine 
which of the storage conditions best preserved the coals and the 
sensitivity of each of these tests for detecting early sample oxida- 
tion. 


12613 (STEV-TORV—85-16) Basic studies of the condi- 
tions of water absorption in peat. Progress report - March 
1985. Albano, C. (Statens Energiverk, Stockholm 
(Sweden)). Mar 1985. 52p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86750187. 

The development of the characterization methods has been 
started. The evaluation of thermogravimetry and spectroscopy is 
promising. This evaluation has made use of partial least squares 
modelling with latent variables. The results show that the analytical 
procedures such as near infrared methods should be given priority. 
Various dewatering and pressing experiments have been started. 
Basic analytical data are presented in tables. 


12614 (STEV-TORV—85-18) Characterization of the 
dewatering properties of peat. Muenter, M. (Statens Energi- 
verk, Stockholm (Sweden)). 1985. 118p. (In English and 
Swedish). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86750223. 

The study is based upon results from tests using different 
methods of characterization. Electron microscope studies show that 
peat consists of particles with a net structure. The cell walls of the 
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particles are firm, but after heat treatment the cell walls soften and 
large particles are broken into smaller ones. In order to determine 
the particle size distribution of the material tests were performed in 
a Bauer McNett fiber classifier. The results from the tests show that 
high humified peat consists of a larger amount of smaller particles 
than low humified peat. The tests indicate that low humified peat is 
affected to a higher extent than a more humified material. Drying 
rate curves have been made for different types of peat material. 
The results show, however, that peat is affected by polyelectrolyte 
addition and heat treatment. Compressibility and permeability stud- 
ies show large differences between high and low humified peat. 
High humified peat has a lower permeability than low humified 
peat. The compressibility of low humified peat is higher than of 
high humified peat. The specific surface of peat materials has been 
determined from permeability- and compressibility studies. Low hu- 
mified peat has a smaller specific surface than high humified peat. 
The specific surface of the material is reduced after heat treatment. 
Determination of the permeability by vacuum filtration show that 
polyelectrolyte addition results in a higher permeability. A simple 
mathematical model describing the course of events during wet 
pressing of peat has been developed. Performed calculations using 
the model show that wet pressing of peat consists of two separate 
phases, a filtration phase and a compacting phase. Dewatering stud- 
ies in a Multibelt press show that initial dry solid content and press- 
ing temperature are two important parameters when the dewatering 
is carried out in a double wire press. 


12615 Reactivity of /OMICRON/-methylated [Illinois 
No. 6 coal towards alkyllithiums/methy! iodide. Rife Cham- 
bers, R.; Hagaman, E.W.; McKamey, D.R.; Smith, K.E.; 
Woody, M.C. (Chemistry Division, Oak Ridge National 
Laboratory, Oak Ridge, TN). Fuel; 64: No. 10, 1355- 
1361(Oct 1985). 

An /OMICRON/-methylated Illinois No. 6 vitrain was 
treated repeatedly with a series of C-H indicator bases of known 
pK /sub a/ and quenched with /sup 13.14/ C-methyl iodide. The 
extent of ‘™CHs incorporation depended strongly upon base 
strength, increasing in the order 9-phenylfluorenyllithium < fluor- 
enyllithium < trityllithium. A significant number of methyl groups 
(0.7-1.2/100 coal carbons) were introduced with fluorenyllithium 
and trityllithium as the base. Additional methyl groups were added 
upon a second and third treatment with base and alkylating agent. 
After three treatments, the number of added methyl groups had 
doubled. The extent of base reagent incorporation was established 
vy parallel experiments using ‘*C-enriched bases. CP MAS °C 
NMR of the first coal alkylation product using trityllithium and 
13C-enriched methyl iodide was consistent with predominantly C- 
alkylation. From these results, a unified picture for coal structure 
emerges which contains a distribution of reactive C-H sites, distin- 
guishable on the basis of their acid-base properties. Possible reac- 
tive sub-structures are considered. 
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REFER ALSO TO CITATION(S) 12533, 12575, 12579, 12583, 12599, 13200, 
13201, 13203, 13801, 14594 


12616 (CONF-8403221—1) Method for removal of SO, 
and NOsub(x) from off-gases from combustion plants and 
nitric acid plants using activated carbon. Richter, E. (Berg- 
bau-Forschung G.m.b.H. Forschungsinstitut des Steinkoh- 
lenbergbauvereins, Essen (Germany, F.R.)). 1984. 29p. (In 
German). NTIS (US Sales Only), PC A03/MF AOI1. File 
Number DE86770076. 

From 305. DECHEMA colloquium on flue gas desulfuriza- 
tion; Frankfurt am Main, F.R. Germany (1 Mar 1984). 

A process for removal of nitric oxides and sulphur dioxide 
from flue gases is described. Active carbon is employed both as ad- 
sorption agent and as catalyst. Sulphur dioxide is adsorbed and oxi- 
dized. The reduction of nitric oxides with ammonia is accelerated 
by means of active carbon and metal catalysts. 
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12617 (DOE/MC/21313—1960) Reaction kinetics and 
physical mechanisms of ash agglomeration. Progress report, 
May 24-August 23, 1985. Carty, R.H.; Mason, D.M.; Babu, 
S.P. (Institute of Gas Technology, Chicago, IL (USA)). Oct 
1985. Contract AC21-84MC21313. 19p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86003767. 

The research program addresses the key issues of ash parti- 
cle contact, conditions and rates of reaction of mineral matter, and 
agglomeration conditions in fluidized-bed gasification. The 4-inch 
diameter devolatilizer was constructed and three batches of char 
were prepared from Kentucky No. 9 coal. This devolatilizer allows 
the preparation of much larger and more uniform batches of char 
than in the past in a shorter time. The hot-stage screening studies of 
coal mineral matter at atmospheric pressure also were completed 
this quarter. Results were used to determine that the study reactor 
must operate in the time frame of approximately 10 seconds at tem- 
peratures between 2100° and 2400°F. The high-pressure hot-stage 
studies were begun in this period and will be completed early in the 
next quarter. 


12618 (NP—6770061) Mathematical model for determin- 
ing the chemical composition of washery dirt and mine dirt of 
the Ruhr carbon. Ligart, H. (Technische Univ. Berlin (Ger- 
many, F.R.). Fachbereich Verfahrenstechnik). 19 Jun 1984. 
125p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86770061. 

Dirt from different Ruhr coal mines has been sampled and 
analyzed systematically in order to define the laws governing the 
composition of mine dirt. Equations have been set up and assem- 
bled into a mathematical model by which the chemical composition 
of mine dirt and washery dirt can be determined from the input pa- 
rameters “ash content”, “sulphur content”, and "carbonate coal di- 
oxide concentration”. From these input parameters, the concentra- 
tions of silicon, aluminium, iron, titanium, calcium, magnesium, po- 
tassium, phosphorus, carbon, hydrogen, and nitrogen can be deter- 
mined with sufficient accuracy. 


12619 (NP—6770082) Reaction studies on a laboratory- 
scale, highly expanded fluidized bed - reaction of SO. with 
NaHCO;. Hartke, W. (Hannover Univ. (Germany, F.R.). 
Fachbereich Chemie). 22 Apr 1983. 123p. (In German). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86770082. 

The model reaction investigated was the reaction of sulphur 
dioxide with sodium hydrogen carbonate, which more or less simu- 
lates a dry flue gas scrubbing process. The experiments were car- 
ried out at SO, concentrations of 0.3 to 5.5 Vol.%. The discontinu- 
ous experiments were described by the "shrinking-solid-care” model 
assuming a diffuse reaction zone. Continuous desulphurisation yield- 
ed SOz conversion rates up to 99% with a NaHCO; utilisation 
factor exceeding 95%. The highly expanded fluidized bed was thus 
proved to be a suitable reactor for flue gas desulphurisation. 


12620 (PB—85-249035/XAB) Enhanced reuse potential 
of coal-slurry transport water: toxic organics assessment and 
removal. Research report, 26 September 1983-25 September 
1984, Sayler, G.S.; Minear, R.A.; Reid, M.C.; Davis, J.W. 
(Tennessee Univ., Knoxville (USA). Water Resources Re- 
search Center). Sep 1984. 109p. (RR—106,). NTIS, PC 
A06/MF AO1. 

The research was conducted to evaluate organic water-qual- 
ity characteristics of raw and treated coal-slurry wastewaters that 
effect potential reuse application of the water resource. The compo- 
sition and biological treatability of the dissolved organic constitu- 
ents of coal-slurry-transport wastewater was examined. In addition, 
the occurrence of environmental mutagens in the wastewater and 
potential for formation upon chlorination was determined. The re- 
sults of the investigation demonstrated that the dissolved organic 
carbon constituents of the slurry wastewater were of humic materi- 
al in origin and predominated by moderate to low molecular 
weight (> 5000 MW to <1000 MW) fulvic and non-fulvic acid 
constituents. Chlorination of the wastewater resulted in the produc- 
tion of significant levels of chloroform primarily from fulvic acid 
precursor organics. However, non-volatile mutagenic agents were 
not detected in either raw or chlorinated slurry wastewaters. The 
results of the investigation demonstrate that renovation of coal- 
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slurry wastewater for potential reuse is attainable and that renovat- 
ed wastewater from the perspective of the organic constituents may 
not pose adverse ecological or environmental health effects. 


12621 (BG-Trans—07376) Desulphurisation of gas free of 
ammonia and of gas containing ammonia according to the 
process of the Gesellschaft fuer Kohletechnik. Glund, W.; 
Klempt, W.; Brodkorb, Fr. Translated from Brennstoff- 
Chemie ; 11: 23-27(1930). 12p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86900462. 

As the Gesellschaft fuer Kohlentechnik in the operation of 
its own large-scale pilot plant likewise found it necessary to desul- 
phurize daily ~20,000 cubic metres of gas free of ammonia for its 
own use and the installation of a wet scrubber proved to be least 
expensive, we are in a postition to report on the experiences made 
therewith. The following average figures are given for the daily 
soda and iron consumption as well as for the crude sulphur recov- 
ered and the amounts of thiosulphate formed at a daily gas 
throughput of 19,200 m* with about 10.0 g hydrogen sulphide per 
m*. The daily consumption of soda was roughly 144 kg, whereof 
~ 67.5 kg were used for the formation of thiosulphate while the re- 
mainder is lost owing to the reaction with the soluble components 
introduced by the iron mass. Moreover, 192 kg iron mass contain- 
ing 12% Fe i.e., 23 kg iron, were consumed daily. The daily yield 
of crude sulphur was 255 kg; since this sulphur contains 9% Fe the 
amount of iron added reappears again here, while the pure sulphur 
content of ~55% equals about 140 kg. Moreover, 99 kg of thiosul- 
phate are formed daily using up 40 kg (22%) of the scrubbed sul- 
phur. Hence the total amount of sulphur contained in the crude sul- 
phur and in the thiosulphate comes to 140 + 40 = 180 kg and thus 
corresponds with sufficient accuracy to the amount of sulphur con- 
tained in the quantity of gas scrubbed. The most sensitive point of 
the whole process is the soda consumption, and if at all possible it 
should be endeavoured, therefore, to avoid this expense by carrying 
out the desulphurization on the gas still containing ammonia, espe- 
cially as the regeneration of the iron sulphide is also easier in am- 
moniacal solution. 


0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 12580, 12581, 12611, 12629, 14507, 14530, 
14582, 14583 


12622 (DOE/MC/14373—1890) Measurement of size 
distributions of a coagulating aerosol. Loos, H.G. (Laguna 
Research Lab., Laguna Beach, CA (USA)). May 1984. Con- 
tract AC21-80MC14373. 128p. NTIS, PC A07/MF AOl; 1; 
GPO Dep. File Number DE85013681. 

Measurements have been performed for the determination of 
the size distribution of a coagulating ultrafine aerosol over a time 
interval of up to about 30 min. The aerosol was contained in a bal- 
loon with an initial volume of 60 1 subject to a temperature inver- 
sion for the purpose of quenching the free convection and thereby 
diminishing the aerosol loss to the balloon wall. The aerosol size 
distribution was measured with the TSI electrostatic aerosol classi- 
fier hooked up to a TSI aerosol electrometer. The initial aerosol 
had an average diameter of about 12 nm. Measurements were taken 
by computer at a rate of 1 measurement cycle every 3 s; 1 cycle 
consists of a measurement of time, and burst measurements of elec- 
trometer current, classifier rod voltage, 3 flow rates, and 5 tempera- 
tures, followed by the calculation of averages and standard devi- 
ations, and storage of the results in a data string. The TSI instru- 
ments have been modified to permit the automatic computer read- 
ing of the parameters mentioned above. A multiplexer has been 
built to allow the multiplet data to be measured by a single system 
voltmeter. Channel switching in the multiplexer can be done either 
automatically by using the “delay” signal emitted by the system 
voltmeter every time it makes a reading or by software control 
through the 16-bit parallel interface of the computer. 


12623 (NILU-F—8/83) Emission of toxic metals during 
coal combustion. Pacyna, J. (Norsk Inst. for Luftforskning, 
Kjeller). 1983. 20p. (CONF-8304235—1). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86750259. 

From Clean air conference; Gol, Norway (13 Apr 1983). 
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The report gives a brief survey of trace elements in coals, 
trace elements behaviour during coal combustion and combustion 
conditions influence on toxic emission from boilers. Tables of emis- 
sion of toxic metals in Norway and Europe are included. 


12624 (PB—86-101268/XAB) Some hydrologic aspects of 
proposed coal mining in the north fork of the Flathead River 
headwaters area, northwest Montana and southeast British 
Columbia. Completion report. Noble, R.A.; Van Voast, 
W.A.; Sonderegger, J.L. (Montana Bureau of Mines and 
Geology, Butte (USA); Montana State Univ., Bozeman 
(USA). Water Resources Research Center). Dec 1984. 31p. 
(MWRRC— 146). NTIS, PC A03/MF AO1, 

The proposed Cabin Creek coal mine in Canada, just north 
of the Montana-British Columbia border, has caused considerable 
concern in Montana because of its potential impact on the North 
Fork of the Flathead River. The objective of the project was to 
assess the impact of mining activity at the Cabin Creek site on 
water quality in the Flathead River. The results of the project indi- 
cate that acid mine drainage from the Cabin Creek mine should not 
be a problem. Analysis of the coal samples indicated that the acid- 
neutralizing potential exceeded the acid producing potential. Miner- 
alization of waters entering the North Fork could result in some 
degradation of water quality, as could sediment from soil disturb- 
ances. The extent of degradation will depend on mining practices 
and on the location of retention facilities for water and other resid- 
ual materials extracted from the mine. 


12625 (STEV-FBA—85-16) Flue gas emission from peat 
fuelled plants. A literature review. Oeberg, T. (Statens Ener- 
giverk, Stockholm (Sweden)). Oct 1984. 20p. (In Swedish). 
(MKS—84-44). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86750213. 

Project Torv-Haelsa-Miloe, With 21 refs. 

Acidifying substances, metals and organic compounds are 
described. The following conclusions are presented: - the emission 
of sulphur oxides is considerably lower than for coal and oil fuelled 
plants, whereas the emission of nitrogen oxides is of the same size 
or higher. This also counts for the emission of particulates and 
metals. The contents of PAH compounds are high as well and the 
emission of mutagenic substances is higher than from oil or coal 
use. 


12626 Estimation of retention of pollutants on unburned 
coal after in-situ gasification. Bishop, W.C.; Sack, W.A. 
(West Virginia Univ., Morgantown). 34th Purdue Univ. Ind. 
Waste Annu. Conf. Proc.; 87-95(1980). (CONF-790551—). 

From Purdue industrial waste conference; West Lafayette, 
IN, USA (8 May 1979). 

The underground coal-gasification program of the U.S. De- 
partment of Energy, Morgantown Energy Technology Center in 
the Pittsburgh coal seam near Pricetown, West Virginia, involved 
environmental monitoring before, during, and after ignition of the 
coal seam. The retention of pollutants in surrounding strata during 
migration was studied in order to predict transport of pollutants 
away from the burn area. The distribution coefficients for various 
pollutants were estimated. The shales surrounding the site coal 
were essentially impermeable, with no fracture zones so that the 
major route for pollutant migration at this site was the intact coal 
surrounding the burn area. Phenol, cyanide, and total organic 
carbon in simulated burn cavity water were taken up by a mixture 
of seam coals, but approx. 10% of the total organic carbon was 
nonadsorbable; ammonia traveled a longer distance, and sulfate was 
actually desorbed from the coal. 


12627 Ecological monitoring of mercury in the environ- 
ment. Huckabee, J.W. (Oak Ridge National Lab., TN). Bul- 
letin of the Ecological Society of America; 53: No. 2, 38(1972). 

Adequate monitoring is an important aspect of the efforts to 
understand the cycling of toxic substances in their tissues. Proper 
interpretation of these measurements in order to use the organism 
as a monitor requires basic ecological information. Several species 
in Idaho, Wyoming, and Tennessee have been tested for correlation 
between tissue mercury concentrations and environmental mercury 
concentrations. Relationship between flesh and feather mercury 
levels were determined in Ringneck Pheasants after they fed on 
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mercury-treated grain. Coyotes, ungulates, and rodents from areas 
of high mercury occurrence and from areas of low mercury occur- 
rence were tested for mercury concentrations in hair. Moss and fish 
from a coal fly-ash polluted watershed were compared to moss and 
fish from an unpolluted watershed. All tissues analyzed had concen- 
trations of mercury directly related to environmental concentra- 
tions of mercury. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 12610 


12628 (STEV-TORV—84-5) Sampling on mires. Nordin, 
S.; Persson, E. (Statens Energiverk, Stockholm (Sweden)). 
1984. 28p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86750594. 

There is a need to control the quality, quantity and draining 
properties of a peat bog. The manual activities being time consum- 
ing, new mechnical measuring methods, sampling and transporting 
means are proposed. Mechanical sampling equipment has been 
newly developed. 


0120 Mining 


REFER ALSO TO CITATION(S) 12624 


12629 (ANL/ER-TM—85-1) Assessment of. existing 
water quality in the Tongue River, Wyoming, and effects of 
coal mining. Dettmann, E.H.; Olsen, R.D. (Argonne Nation- 
al Lab., IL (USA)). Dec 1985. Contract W-31-109-ENG-38. 
46p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86005519. 

This report discusses the results and conclusions of a com- 
prehensive water quality investigation carried out during the period 
1975 to 1978 to determine the existing and potential water quality 
impacts of coal mining along the Tongue River in Wyoming. The 
study included one-time-only water quality surveys throughout the 
Wyoming portion of the watershed to determine existing spatial 
trends in quality, and monthly monitoring of an extensive array of 
water quality parameters upstream and downstream of existing 
mining operations and in all mine discharges. Results of the study 
indicate that considerable variation in water quality exists within 
the watershed. Total dissolved solids and concentrations of most 
major ions increase with distance as the streams flow from the 
mountains and through the agricultural lowlands, with the greatest 
percentage changes occurring in reaches nearest the Bighorn moun- 
tains and downstream of mineralized tributaries. Water quality of 
mine discharges varied greatly, but some mine discharges were 
more highly mineralized than stream waters, particularly with re- 
spect to sodium and sulfate. Nitrogen concentrations in mine dis- 
charges were also consistently higher than in adjacent streams. 
Measurements and mass-balance calculations indicate that although 
concemrations of many inorganic constituents in mine discharges 
were generally much higher than in receiving streams, water qual- 
ity impacts of existing mining operations along the Tongue River in 
Wyoming were below the level of analytical detection. 19 refs., 7 
figs., 15 tabs. 


12630 (DOE/FE/00108—T1) Design of novel coal 
mining/preparation systems for clean coal-based fuels. Final 
report. Kelley, J.H.; Chang, J.L.; Peng, F.F.; Schmidt, 
K.D.; Whitley, E.S. (West Virginia Univ., Morgantown 
(USA). Coll. of Mineral and Energy Resources). 10 Oct 
1982. Contract FG01-81FE00108. 172p. NTIS, PC A08. 
File Number DE86006121. 

This report presents the results of the investigation deriving 
novel coal mining/preparation systems for clean coal-based fuel. 
Efforts include the examination of unit operation at each phase of 
surface mining, underground mining, transportation and preparation 
processes. Part of the study deals with the analysis of alternatives 
within each phase which have the strongest interface potential for 
mining/preparation. Part one discusses lignite mining/preparation. 
A synthesized surface mining system is proposed. This system uses 
tandem bucket-wheel excavators, shiftable conveyors, and boom 
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stackers to handle the material and uses breakers and/or crushers to 
perform in-situ comminution and sizing. The uniform sized run-of 
mine lignite presents a basis for advanced treatment which is the 
key of integrated mining/preparation. Several alternative prepara- 
tion methods to resolve the inherent difficiencies of lignite by 
sodium reduction-ion-exchange process and pelletization, are also 
fully developed in this part. Part two contains two major subjects. 
The mining group presents a general discussion on the characteris- 
tics, constraints, and trends of different underground mining meth- 
ods. An urgent need for a systematic mining/preparation system is 
clarified. The coal preparation group presents a thorough study on 
chemical coal desulfurization and clean fuel preparation prior to 
combustion. The topics cover natures of sulfur in coal, mechanisms 
of sulfur reactions, alternative methods of chemical desulfurization 
processes and coal fine treatments. The description of process tech- 
nology, flow diagrams and economic analysis of each process listed 
in this part can be an index for the coal users and decision makers, 
and beneficial to the coal mining industry. 


12631 (NP—6770077) Experimental and analytical inves- 
tigation of an electro-hydraulic drive for mining and face con- 
veyor systems. Obertrifter, B. (Technische Univ. Berlin 
(Germany, F.R.). Fachbereich Bergbau und Geowissens- 
chaften). 18 May 1984. 201p. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86770077. 

In order to solve the problems of conventional drives of a 
plough or conveyor system, an electro-hydraulic drive was devel- 
oped. The different components of the drive system and the face 
operating equipment driven by chains are described mathematically. 
The starting behaviour of the electro-hydraulic drive was examined 
and the static and dynamic load compensation behaviour, as well as 
overload protection behaviour were determined experimentally. 
The different operating conditions of the plani were calculated in a 
simulation programme and compared with the experimental values. 
The testing of the drive system underground was done in the oper- 
ating area of a new face. 


12632 (NP—6770690) Stationary and _ non-stationary 
maximum-pressure water jets as a means of rock fragmenta- 
tion. Nienhaus, K. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Bergbau und Huettenwesen). 10 
Aug 1984. 129p. (In German). NTIS (US Sales Only), PC 
A07/MF A0O1. File Number DE86770090. 

The study investigates the possibilities of using maximum- 
pressure water jets in mining, especially as a means of rock frag- 
mentation in tunneling. The jet pressure range is above 600 bar, 
nozzle diameters vary between 0.2 and 2 mm. The differert techni- 
cal possibilities of producing jets are presented and the effect of the 
maximum-pressure water jet on rock samples is experimentally in- 
vestigated. By using additives the jet can be better focused. Station- 
ary maximum-pressure water jets act differently from non-station- 
ary ones. The paper describes the differences between the handling 
and mode of action of mechanical tools and the maximum-pressure 
water jet and illustrates their different characteristics of use. 


12633 (NP—6770091) Coal mining in the West German 
power industry in the year 1984, (Statistik der Kohlenwirts- 
chaft e.V., Essen (Germany, F.R.)). Sep 1985. 87p. (In 
German). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE86770091. 

Tables are presented with figures on black coal mining, 
brown coal mining, coal balances, energy consumption, reserves, 
foreign trade, and energy balances. World surveys in the appendix 
give information on coal, petroleum, and natural gas production, 
electric power and raw steel production according to the country 
and year. 


12634 (PB—85-241495/XAB) Ground control study of a 
mechanized longwall coal operation in West Virginia. Report 
of Investigations/1985. Lu, P.H. (Bureau of Mines, Denver, 
CO (USA). Denver Research Center). 1985. 41p. NTIS, PC 
A03/MF AOl1. 

This Bureau of Mines report summarizes the analysis and 
evaluation of the field-measurement results of a comprehensive 
ground control study conducted in a mechanized longwall coal 
mine in West Virginia. Emphasis is placed on the three basic 
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ground control parameters: ground pressure, ground movement, 
and geomechanical properties. Specific topics include premining 
ground pressures, front-abutment pressure in the longwall panel, 
histories of pillar loading, differential roof-strata movement and bed 
separation, differential floor strata movement, entry roof-to-floor 
convergence, in-situ moduli of rigidity of coal seam and roof and 
floor strata, and mechanical properties of coal and coal-measures 
rocks. 


12635 (STEV-TORV—85-15) Peat production follow-up 
and studies. Phase 2. Hansen, R. (Statens Energiverk, Stock- 
holm (Sweden)). Mar 1985. 185p. (In Swedish). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86750189. 

The second phase of the project -Peat production follow-up 
and studies- has been carried through during the 1984 production 
season. As in the earlier phase this project is co-financed by the 
Swedish Peat Research Foundation and National Energy Adminis- 
tration. The project work consists of three basic activites: time and 
production studies of peat production systems, follow-up of practi- 
cal peat production and technical evaluation of equipment and ma- 
chines. 


12636 (VTT-TIED—433) Production of milled peat for 
energy purpose. Literature study. Jaervinen, T.; Kallio, M. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). Mar 
1985. 373p. (In Finnish). NTIS (US Sales Only), PC A16/ 
MF AOl1. File Number DE85752811. 

The literature study considers the production of milled peat 
for energy purpose. In the chapters of the report has been discussed 
subjects from planning of the production area to the use of the bog 
after peat production has been finished. Different unit operations in 
Finnish conditions are presented. The most widely reported unit 
operations are milling, drying of the milled peat, harvesting, pro- 
duction control and stockpiling. Most is written about Haku and 
pneumatic harvesting methods. The economy of the milled peat 
production has also been considered. The situation in the leading 
milled peat producing countries has been described. 


12637 Hydraulic mining method. Huffman, L.H.; Knoke, 
G.S. (to Dept. of Energy). US Patent 4,536,035. 20 Aug 
1985. Filed date 15 Jun 1984. vp. 

PAT-APPL-621294. 

A method of hydraulically mining an underground pitched 
mineral vein comprising drilling a vertical borehole through the 
earth’s lithosphere into the vein and drilling a slant borehole along 
the footwall of the vein to intersect the vertical borehole. Material 
is removed from the mineral vein by directing a high pressure 
water jet thereagainst. The resulting slurry of mineral fragments 
and water flows along the slant borehole into the lower end of the 
vertical borehole from where it is pumped upwardly through the 
vertical borehole to the surface. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 12528, 12571, 12591, 12630, 12636, 13413 


12638 (DOE/FC/10623—-1978) Preparation and analyses 
of low-rank coals for combustion applications. Quarterly 
report, July 1, 1985-September 30, 1985. Smit, F.J. (AMAX 
Extractive Research and Development, Inc., Golden, CO 
(USA)). Oct 1985. Contract AC18-84FC10623. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86004678. 
The micronized slurry fuel was prepared by grinding the 
clean float coal with water in two stages. The first stage was a con- 
ventional 4-ft diameter overflow mill charged with a graduated 
load of 2-inch and smaller steel balls. The grinding was at about 
44% solids with sufficient Diamond Shamrock A-23 dispersant 
added to provide fluidity. The ground slurry was screened and the 
small amount of plus 20-mesh (0.85-mm) material collected was dis- 
carded. The finish grinding was in a Draiswerke Perlmill Model 
PM-40 stirred bail mill charged with 3-mm chromium-steel media. 
The tumbling ball mill and the stirred ball mill were both operated 
in open-circuit with no classification or recycle. The finish-ground 
slurry was combined in a large blending tank to which additional 
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water and dispersants were added as needed to achieve the target 
loading, viscosity and stability. A combination of anionic and non- 
ionic dispersants were used in the final blend but no stabilizer was 
included in the formulation. Finished slurry properties are given in 
Table 1. Figure 2 is a rheogram of the flow properties of the slurry 
as determined with a Fann viscometer. The micronized powder fuel 
was also prepared from the clean float coal. The excess water was 
allowed to drain away and then the coal was pulverized in a Pulvo- 
cron PC-20 air-swept hammer mill and classifier systems at Bepex 
Corporation facilities in Minneapolis. The coal had dried during 
handling so the transport air did not have to be preheated for the 
pulverizer system to operate properly. 


12639 (DOE/PC/60806—T4) Preparation of super-clean 
coal; improvements in recovery and selectivity. Technical 
progress report for the seventh and eighth quarters, March 
15-September 14, 1985. Yoon, R.H.; Adel, G.T.; Luttrell, 
G.H. (Virginia Polytechnic Inst. and State Univ., Blacks- 
burg (USA). Dept. of Mining and Minerals Engineering). 
1985. Contract FG22-83PC60806. 29p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86005368. 

It has been shown previously that in cleaning ultrafine coal 
by flotation, the use of microbubbies improves both recovery and 
selectivity as compared to the conventional flotation process. In 
this investigation, the increased recovery associated with microbub- 
bles has been found to result from the improved hydrodynamic 
conditions for bubble-particle collision. The improved selectivity, 
on the other hand, can be attributed to the absence of a wake 
behind the rising bubbles. It has been found that when using larger 
bubbles, particles are entrained in the wake volume, which results 
in reduced selectivity. The benefits of using microbubbles have 
been demonstrated in a series of continuous flotation experiments 
using a column-type flotation cell. A model for the flotation rate 
constant has been developed by combining flotation due to adhe- 
sion and flotation due to entrainment. The rate constants deter- 
mined experimentally using a frothless flotation cell have been 
found to be in good agreement with those predicted by the model 
over a wide range of bubble sizes. 13 refs., 11 figs. 


12640 (DOE/PC/70803—T5) Model for the flow of par- 
ticulate matter with application to chutes. Quarterly technical 
report, 1 September-31 November, 1985. Jackson, R. (Prince- 
ton Univ., NJ (USA). Dept. of Chemical Engineering). 
1985. Contract FG22-84PC70803. 6p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86004829. 

The focus of this project is the development of constitutive- 
ly-based equations of motion for granular flow, and their applica- 
tion to the study of inclined aerated chute flows. Research efforts 
in this quarterly report period have been directed towards con- 
struction of an inclined aerated chute, refinement of the theory, and 
preparation of a manuscript which summarizes the results of previ- 
ous quarterly reports, in particular, the application of the theoreti- 
cal model to annular shear cell experiments. This progress report 
describes the development of a new grain-temperature boundary 
condition, which now includes a pseudo-thermal energy generation 
term. The generation of psedudo-thermal energy at a solid bounda- 
ry is expected to be significant for inclined plane shear slows be- 
cause grain-wall slip may be large. 7 refs. 


12641 (DOE/PC/70805—5) Fundamental studies of bulk 
flow of fine coal. Quarterly report, July 15-September 30, 
1985. Hogg, R.; Luckie, P.T.; Singhal, I.; Kumar, A. (Penn- 
sylvania State Univ., University Park (USA). Coll. of Earth 
and Mineral Sciences). 15 Jan 1986. Contract FG22- 
84PC70805. 20p. NTIS, PC AO2/MF A01; GPO Dep. File 
Number DE86005415. 

Research is being carried out in each of the general areas de- 
fined under OBJECTIVES and SCOPE. Much of our effort during 
the period covered by this report has been devoted to the develop- 
ment refinement and evaluation of standardized test procedures 
(Task 1) since we feel that this is critical to the success of this 
project and to the meaningful use of bulk flow testing in the design 
and operation of materials handling and storage systems. The prin- 
cipal sources of error in shear cell measurements have been evaluat- 
ed and specific recommendations have been made with regard to 
sample limitations, data adjustment to compensate for systematic 
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variations in sample packing, and the need for replicate testing. The 
acquisition of data on the effects of material characteristics and the 
development of models to describe such effects are in progress. 12 
refs., 2 figs. 


12642 (DOE/PC/81210—T9) Development and demon- 
stration of a static tube flotation system for producing super- 
clean coal. Technical progress report, 1st quarterly (ending 
12/31/85). Yang, D.C. (Michigan Technological Univ., 
Houghton (USA). Inst. of Minerals Processing). 15 Jan 
1986. Contract AC22-85PC81210. 10p. NTIS, PC A02/MF 
A011; 1; GPO Dep. File Number DE86005367. 

Fifteen coals which appeared to have the potential to yield a 
low ash product (i.e. <1% ash) were tentatively selected for inclu- 
sion in the research program. The selection was made by reviewing 
the washability data contained in US Bureau of Mines RI 8118 and 
projecting the data to fine sizes. Those coals which showed the 
greatest increase in liberation at finer sizes were selected. The initial 
selection was amended on review of the selections with the techni- 
cal project officer. Rather than select coals which might assure 
meeting the goal of less than 1% ash it was recommended that the 
program include coals which: (1) represented a substantial reserve 
base with a high level of current development; (2) had not been the 
subject of extensive research; and (3) were known to be difficult to 
treat by froth flotation. Specifically it was recommended that the 
program include the Energy Research Advisory Board (ERAB) 
suite of test coals. A new selection was made in accordance with 
the foregoing criteria. Companies operating in the coal seams of in- 
terest were contacted and purchase orders for samples were issued 
to those companies who agreed to cooperate. The final selection of 
coal samples and the status of each sample is tabulated in Table 1. 


12643 (DTH-LET-RE—85-2) Bibliography of the pneu- 
matic transport of pulverized coal in power plants (with rele- 
vant literature from adjacent areas). Michelsen, J. (Danmarks 
Tekniske Hojskole, Lyngby. Lab. for Energiteknik). Apr 
1985. 53p. (In Danish). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86750167. 

This bibliography is expected to facilitate studies of prob- 
lems connected with pneumatic transport of the pulverized coal in 
power plants. These problem comprehend inhomogeneous distribu- 
tion of pulverized coal in pipes, instationarity, pressure losses, wear- 
off of the pipes and flow difficulties in various pipes. 


12644 (EPRI-AP—4253-SR, pp 20.1-20.20) Oil agglom- 
eration of low rank coals. Pawlak, W.; Goddard, R.; Janiak, 
J.; Turak, A.; Ignasiak, B. (Alberta Research Council, Ed- 
monton). Oct 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920056. (CONF- 
8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

Increased attention is being given to application of spherical 
agglomeration for beneficiation of low quality and/or low rank 
coals and recovery of coal fines. Low rank and high oxygen coals, 
characterized by hydrophilic properties, are considered not to be a 
suitable feedstock for beneficiation by the oil agglomeration tech- 
nique. The work carried out at the Alberta Research Council has 
shown that bridging liquids comprised mainly of bitumen (or heavy 
oil) and some light oils are very efficient in agglomeration of subbi- 
tuminous coals. This communication summarizes the results of basic 
studies on agglomeration for US and Canadian subbituminous coals. 
Some results of preliminary experiments on recovery of light oils 
from agglomerates are also presented. 9 references, 6 figures, 5 
tables. 


12645 (EPRI-AP—4253-SR, pp 24.1-24.32) Effect of 
drying on liquefaction of subbituminous coal. Frazee, W.S.; 
Silver, H.F. (Univ. of Wyoming, Laramie). Oct 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920056. (CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

A study of the effect of drying subbituminous Clovis Point 
coal in gaseous atmospheres, under vacuum and in solvent has been 
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conducted at the University of Wyoming. With the exceptions of 
vacuum drying at 2 in. of Hg absolute pressure and microwave 
drying in air, all attempts to remove moisture from this coal re- 
duced its reactivity, as measured by unreacted coal yields and C,- 
850°F distillate yields. Both drying times and temperatures appear 
to be important variables in determining the reactivity of dried sub- 
bituminous coal. Further experiments in which distilled water and 
Fe2O3-dimethyl disulfide were added individually and in combina- 
tion to the dried coal-solvent reactor feed before liquefaction 
showed that coal reactivity lost during drying could be recovered. 
6 references, 15 figures, 6 tables. 


12646 (EPRI-AP—4253-SR, pp 26.1-26.10) New outlook 
on low rank coal liquefaction by incorporating coal beneficia- 
tion as an integral part of the liquefaction process. Mikhlin, 
J.A. (SNC Inc., re Montreal). Oct 1985. Research 
Reports Center, x 50490, Palo Alto, CA 94303. File 
Number 7186520056 "(CONF-8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The paper is devoted to a novel approach/concept for con- 
version of high ash, low rank coals to liquid and gaseous fuels or 
chemical feedstocks using beneficiation of the coal integrated with 
the conversion process. Some results of assessment of this novel ap- 
proach in application to a direct coal liquefaction using Canadian 
lignite as the feedstock are presented. Technical and economic 
merits are discussed. 17 references, 1 figure, 2 tables. 


12647 (NP—6770089) Water removal from very fine 
black-coal particles. Fischer, D. (Technische Univ. Berlin 
(Germany, F.R.). Fachbereich Verfahrenstechnik). 11 Feb 
1985. 107p. (In German). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86770089. 

The greater the portion of very fine particles with a diame- 
ter smaller than 0.025 mm in a black-coal particle lot is, the higher 
the final water content upon centrifugal water removal will be. 
This is in particular due to the particles’ surface properties. By 
means of electrophoresis, charge distributions on the particle sur- 
faces are investigated and the water-removing properties of addi- 
tives are determined on the basis of the behaviour of the very fine 
particles. 


1264f (STEV-TORV—85-14) Materials handling at peat 
firea plants. Concluding operational experiences. Sandberg, 
S.0.;  Stridsberg, S. (Statens Energiverk, Stockholm 
(Sweden)). Dec 1984. 70p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86750188. 

Our study has shown the problems in handling the fuel and 
has been carried out by visiting 19 plants using peat and biomass 
fuel mixtures. 14 of these were Swedish and 5 Finnish. The experi- 
ences have been collected and evaluated. The studied plants are 
uniformly divided within a capacity range from 1 to about 200 
MW, the Swedish plants mostly using sod peat and the Finnish 
milled peat. The combustion equipments include the normal types 
of furnace grates and fluidized beds. The demands on combustivn 
equipment could be summed up in the following way. Sod peat de- 
mands at least a fixed grate plus a mobile final grate, the best solu- 
tion is mobile grates or fluidized beds. The content of fines could 
raise to 25% < 40 mm. This calls for very tight grates. Such an 
equipment could be used also for milled peat, which otherwise 
needs fluidized beds. Also powder combustion may be used for 
milled peat either after drying to 85% dryness or using the 50% 
dry peat. At powder combustion the gas velocity through the 
boiler must be reduced in order to avoid wear on the tubes. Rapid 
fluidized beds should be preferred because they are easier to regu- 
late specially when the fuel mixture is variable. 


12649 (VTT-TIED—368) New coal technology. Part 2. 
Handling and handling-technical characteristics of coal-water 
slurries. Panula, E.; Aeijaelae, M. (Valtion Teknillinen Tut- 
kimuskeskus, Espoo (Finiand)). Sep 1984. 62p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE85752807. 

Coal-water slurry is a liquid fuel to substitute for heavy fuel 
oil. Its behaviour is usually non-Newtonian. Its characteristics vary 
from pseudoplastic to Bingham plastic. With respect to stability the 
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aim is to achieve a high yield stress. The viscosity of slurry in 
pumping is usually within the range of 500 to 1000 cP. However, 
low viscosity means poor stability. The properties of the coal-water 
slurry can be regulated as wished. The most significant variables 
are the surface chemistry of coal particles, which can be affected 
by additives, and the amount, grade and particle size distribution of 
coal. The aim is to obtain a high-loading, liquid and stabile fuel, 
which can be used in the equipment for heavy fuel oil. In the han- 
dling equipment, problems are caused by the viscosity, abrasiveness, 
plugging and quality variations of the slurry. Changes must often 
be made in the heavy oil equipment. For example, pumps and 
valves have been changed, pipelines have been straightened (slight- 
er bendings) and enlarged, and mixing equipment has been installed 
in storage tanks. Equipment developed especially for the slurry has 
been taken into use in pumps and valves. Special attention must be 
paid to the service and maintenance of the equipment and to the 
integration of equipment operation values. 
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REFER ALSO TO CITATION(S) 12572, 12623, 12648, 12711, 12732, 13185, 
13190, 13192, 13200, 13413, 13987, 13998 


12650 (ANL/CNSV-TM—168) Experimental evaluation 
of firing pulverized coal in a CO2/O2 atmosphere. Weller, 
A.E.; Rising, B.W.; Boiarski, A.A.; Nordstrom, R.J.; Bar- 
rett, R.E.; Luce, R.G. (Battelle Columbus Labs., OH 
(USA)). Oct 1985. Contract W-31-109-ENG-38. 342p. 
NTIS, PC A15/MFA0O1; 1; GPO Dep. File Number 
DE86006168. 

The project discussed herein was conducted in support of 
Argonne National Laboratory to evaluate the feasibility of eco- 
nomically producing carbon dioxide by firing pulverized coal in 
conventional boilers in an atmosphere of recirculated carbon diox- 
ide with added oxygen. The excess carbon dioxide generated would 
be used to enhance oil recovery. It is anticipated that this process 
could be used where coal-fired utility boilers are in reasonable 
proximity to an oil field. The major objective of this project was to 
obtain sufficient experimental data to identify relative differences 
between coal-air and coal-CO2-O2 flames. To achieve this objective, 
Battelle modified one of its existing coal-fired combustion facilities 
to permit study of the combustion characteristics of pulverized coal 
in a CO2-O2 atmosphere. This facility was chosen because it simu- 
lates many aspects of the coal burning process within large utility 
boilers and it is of size to be operated economically regarding mate- 
rial and labor costs. The facility and support apparatus were config- 
ured to obtain desired data for comparing coal-CO2-O2 flames to 
coal-air flames. The experimental tasks associated with this project 
included conducting tests at four different operating conditions re- 
garding the oxidant mixture. The basis upon which flames were 
compared included characteristics such as furnace operating condi- 
tions, combustion process characteristics, flame spectral and flow 
properties, radiant heat transfer, and stack emissions. In general, the 
tests were successful in providing data for comparing coal-CO2-O2 
firing with coal-air firing. 10 refs., 36 figs., 31 tabs. 


12651 (DOE/FC/10614—T40) Fundamental combustion 
studies of low-rank coal slurries. Quarterly technical progress 
report No. 7, September 1, 1985-November 30, 1985. Ger- 
mane, G.J.; Smoot, L.D. (Brigham Young Univ., Provo, 
UT (USA). Combustion Lab.). 16 Dec 1985. Contract 
AC18-84FC10614. 40p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE86005747. 

Slurry spray mass distribution measurements were completed 
for 18 tests using the laboratory and commercial nozzles. Combus- 
tion test slurry spray was collected in the reactor using a patterna- 
tor for a range of combustion air swirl numbers and atomizing air 
to slurry feed ratios. The distribution results were quantified by a 
defined spray angle parameter based on the second moment of the 
mass distribution about the centerline. Spray flux from the laborato- 
ry nozzle tends to be concentrated near the centerline of the nozzle 
while the commercial atomizer produces a heavy spray flux in an 
annular cone around the spray centerline. Slurry spray mass distri- 
bution for both nozzles is affected significantly by air to slurry mass 
flow ratio, but not by swirl. Significant progress was made toward 
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completion of the combustion optimization tests with lignite coal- 
water slurry. Some preliminary observations can be made concern- 
ing flame stability, carbon burnout and NO pollutant levels. High 
values of stoichiometric ratio, swirl number and atomizing air flow 
produced a strong, attached flame. Low values of these parameters 
produced detached, weak flames which did not extinguish. Carbon 
burnout up to 99% was measured, with an apparent strong, direct 
dependence on atomizing air to slurry feed ratio. The NO emissions 
seem to be most strongly influenced by stoichiometric ratio. The 
detailed combustion mapping tests will follow the parametric opti- 
mization tests in progress. 8 refs., 25 figs., 2 tabs. 


12652 (DOE/MC/16471—1974) Parametric evaluation of 
an electrostatic precipitator at simulated Pressurized Fluid- 
ized Bed Combustion (PFBC) conditions. Final report. Rugg, 
D.E.; Rinard, G.A.; Durham, M.D.; Armstrong, J.A. 
(Denver Research Inst., CO (USA)). Aug 1985. Sines 
AC21-81MC16471. 117p. NTIS, PC A06/MF A011; 1; GPO 
Dep. File Number DE86001044. 

The final results of a bench scale test program of an ESP 
operating at PFBC conditions are presented. The results include an 
evaluation of the performance of an ESP for three different elec- 
trodes at several corona power levels. In order to determine the 
optimum corona electrode for these tests, a series of electrode eval- 
uation tests were performed. These tests were performed on three 
different corona electrodes operating at different power levels at a 
temperature of 900°C (1650°F), a pressure of 1 MPa (10 atm), and 
a gas velocity of 0.76 m/s (2.5 ft/s). Following the electrode eval- 
uation tests, final parametric evaluations were made on the ESP uti- 
lizing the optimum electrode design. These parametric evaluations 
were performed for temperatures of 843°C (1550°F) and 900°C 
(1650°F), pressures of 640 kPa (6.4 atm) and 1 MPa (10 atm), ve- 
locities of 0.76 m/s (2.5 ft/s) and 1.37 m/s (4.5 ft/s), electrode vol- 
tages of 85 kV and 115 kV, and corona currents of 5 mA and 10 
mA. The results of the electrode evaluation and parametric tests are 
given. In all cases, for a given electrode, the highest performance 
was obtained with the highest operating voltage. The test results in- 
dicated that the scalloped electrode provided the highest collection 
efficiency and lowest power consumption. Furthermore, hot gas 
cleanup by use of an ESP at 900°C (1650°F) and 1 MPa (10 atm) is 
shown to be technically and economically feasible. 3 refs., 27 figs., 
39 tabs. 


12653 (DOE/METC—86/6033) Bibliography: technology 
transfer reports for the IEA Grimethorpe Pressurized Fluid- 
ized-Bed Project. (USDOE Morgantown Energy Technolo- 
gy Center, WV). Nov 1985. 28p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86001030. 

The International Energy Agency Grimethorpe Pressurized 
Fluidized-Bed (PFB) Project provided extensive information on the 
performance of a large-scale (25MWe) PFB when combusting nu- 
merous coals. Although the facility did not include a gas turbine, 
information regarding deposition and corrosion was also obtained 
as a result of turbine blade cascade testing. Utilizing an extensive 
staff of engineers, the test results were extensively analyzed and the 
results documented. The resulting reports have been reviewed by 
the sponsoring countries and published. An overview of the project 
and background information are provided in the report Overall 
Project Review, September 1985, NTIS DE85013705. In the United 
States, these reports were published through the US Department of 
Energy's Office of Scientific and Technical Information. This bibli- 
ography contains a listing of those reports issued by the Grimeth- 
orpe Pressurized Fluidized-Bed Project and published by the US 
Department of Energy. It also contains abstracts of each report as a 
guide to the information contained therein. It is provided as a refer- 
ence to enable interested parties to access further details on this 
project. Copies of the reports and this document are available from 
the National Technical Information Service (NTIS), US Depart- 
ment of Commerce, Springfield, VA 22161. 


12654 (DOE/PC/70771—T2) Kinetics of nitrogen and 
sulfur reactions in combustion systems. Quarterly report No. 
2. (Energy and Environmental Research Cozp., Irvine, CA 
(USA)). [1986]. Contract AC22-84PC76771. 142p: NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE86004920. 

The overall program is designed to support one goal: devel- 
op the crucial fundamental mechanistic and quantitative rate infor- 
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mation on the chemistry of formation and control of sulfur and ni- 
trogen oxides as they pertain to pulverized coal fired systems. Be- 
cause this area is so broad, the activity is focused somewhat on 
viable emerging control technologies. These technologies are spe- 
cifically: (1) NO/sub x/ control: staged combustion, reburning (fuel 
staging), and sorbents for NO/sub x/ capture. (2) SO/sub x/ con- 
trol: calcium based sorbents, low temperature sorbents, and addi- 
tives and preprocessing of calcium sorbents. However, it is expect- 
ed that the fundamental mechanistic data that results from investi- 
gating issues related to the specific control technologies will have 
much broader long-range applications. In particular, new technol- 
ogies may actually arise from the mechanistic kinetics information if 
they identify the major fundamental limitations to existing technol- 
ogies. This program is conducting a series of fundamental experi- 
ments which will be integrated by a process model. Models describ- 
ing sulfur capture by sorbents and the rate of nitrogenous species in 
combustion products are available. What is needed and will be pro- 
vided by this program are verified kinetic mechanisms for the vari- 
ous submodels. Once the process models are available, heat/mass 
transfer effects and fluid dynamics must be taken into account to 
evaluate practical systems. The program is a team effort of several 
organizations, each supplying a portion of required data. 


12655 (DOE/PC/80528—T1) Group combustion of coal 
particles. Quarterly progress report, September 15-December 
15, 1985. Annamalai, K. (Texas A and M Univ., College 
Station (USA). Dept. of Mechanical Engineering). 14 Jan 
1986. Contract FG22-85PC80528. 16p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005144. 

Efforts were directed at determining the criteria for the 
group combustion in terms of interparticle spacing and the number 
of particles. Consider a group of char/carbon particles contained 
within a sphere of radius R/sub c/. There is a thin film region 
around each other particle (Zone I) through which O2 and COz dif- 
fuse from the bulk gas phase. The surface reactions produce CO. 
The Zone I is assumed to be frozen. This assumption is justified if 
the volume of film region (Zone I) is small compared to the volume 
of Zone II. The CO diffuses into the bulk gas (Zone II) and under- 
goes oxidation to CO under kinetic control. Both CO and CO: dif- 
fuse outward from the two phase cloud region into the single phase 
zone (Zone III) while O:2 diffuses inward. The CO oxidizes further 
in the single phase zone. If the oxidation rate of CO is rapid, then 
OQ. concentration will fall off and the only reaction at the char par- 
ticles inside the cloud will be due to Bouduard reaction. The fol- 
lowing cases will be analyzed for estimating the burning rate of a 
cloud of char particles: kinetically limited individual char particle 
combustion and kinetically limited CO oxidation both in the bulk 
gas phase (Zone II) in the single phase zones (Zone III); diffusion 
limited burning of individual char particles combustion and kineti- 
cally limited CO oxidation rates; diffusion controlled individual 
char particle combustion and infinite CO oxidation rates i.e. diffu- 
sion-limited cloud combustion; and frozen reactions in Zones II and 
Ill. 


12656 (DOE/PC/80529—T1) Effects of coal structure on 
pulverized coal combustion processes. Quarterly technical 
progress report No. 1, October 1-December 31, 1985. Wells, 
W.F.; Smoot, L.D. (Brigham Young Univ., Provo, UT 
(USA). Combustion Lab.). 15 Jan 1986. Contract FG22- 
85PC80529. 2ip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005417. 

The general objective of this study is to define and quantify 
the relationships between coal composition and structure and asso- 
ciated combustion and conversion behavior for three very different 
domestic coals of interest. To accomplish this objective, two tasks 
have been identified. The first is to characterize the virgin coal and 
the processed chars. This will give the necessary information to de- 
termine if the char preparation process yields or rates are depend- 
ent on coal physical and chemical characteristics. In the past, insuf- 
ficient information about the char physical and chemical structure 
has been a hindrance to the determination of their influence on re- 
action rate. The characterization tests outlined will give a detailed 
knowledge of the coals and chars. The second task is to measure 
high temperature reaction rates of the virgin coals and their derived 
chars, and to interpret results in light of Task 1. Coal samples for 
the study have been obtained. Methods using the high-temperature 
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reactor or the laboratory's combustor to pyrolyze the coals have 
been identified. Designs of the high-temperature drop-tube furnace 
are given for the high-temperature reactivity measurements. Plans 
are also discussed for the following quarterly period. 14 refs., 6 
figs., 1 tab. 


12657 (ESC-WR—85-25) Inventory small scale coal fired 
facilities in the Netherlands. Interim report 1: Project: The 
small scale combustion of coal. Van de Lans, I.; Daamen, 
D.D.L.; Midden, C.J.H. (Stichting Energieonderzoek Cen- 
trum Nederland, Petten. Energie Studie Centrum). Oct 
1985. 11p. (In Dutch). ECN, P.O. Box 1, 1755 ZG Petten, 
Netherlands. 

Small scale coal fired boilers in the Netherlands are investi- 
gated. Aim of the investigation is to get insight in the boiler popu- 
lation in the Netherlands, why coal firing is preferred by the 
owners, and in which way the surrounded population is complain- 
ing about noise, pollutants and bad smelling. (J.C.R.) 


12658 (FFI/Notat—83/4035) Combustion of charcoal 
breeze mixed with wood chips in a conventional stoker fed 
boiler. Halsnes, O.; Olsen, T. (Forsvarets Forskningsinsti- 
tutt, Kjeller (Norway)). Dec 1983. 20p. (In Norwegian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86750265. 

: This report describes combustion of charcoal breeze, wood 
chips and a mix of these in a 40 kW conventional stoker fed boiler. 
Two types of chips have been used in the firing tests. Wood chips 
and charcoal breeze burns differently. The charcoal breeze needs a 
whirling motion to ignite and to burn fully up in the flue gas 
stream. The wood chips, however, will burn more like wood in a 
fixed bed. 


12659 (IFRF-F—038/a/1-Vol.1) Direct sulphur capture 
in pulverised coal flames by injection of sorbents; report on 
the S1 trials carried out in March 1982. Volume 1: Text and 
tables. Parodi, E.; Flament, G. (International Flame Re- 
search Foundation, Ijmuiden (Netherlands)). Dec 1983. 75p. 
IFRF, P.O. Box 10000, 1970 CA Ijmuiden, Netherlands. 
This report is concerned with the second IFRF trial in con- 
nection with sulfur dioxide reduction through the injection of calci- 
um based sorbents and may be such as a continuation of the experi- 
mental studies executed under contract to Steinmueller GmbH in 
late 1980. The present investigation included further parametric 
studies with a view to optimization of the low NO/sub x//SO/sub 
2/ burner concept using an experimental IFRF externally staged 
pulverized coal burner and a preliminary assessment of the effect of 
sorbent injection technique upon aspects such as ash deposition and 
heat transfer. A second objective was to provide further basic data 
on the chemical processes undergone by sorbent particles within 
the flame in order to allow a better understanding of the process. 
As part of the study, improvements were made in the sampling 
techniques employed leading to an assessment of the measurement 
systems used. This report contains the text and the tables. (J.C.R.) 


12660 (IFRF-F—038/a/1-Vol.2) Direct sulphur capture 
in pulverised coal flames by injection of sorbents; report on 
the S1 trials carried out in March 1982, Volume 2: Figures. 
Parodi, E.; Flament, G. (International Flame Research 
Foundation, Ijmuiden (Netherlands)). Dec 1983. 58p. IFRF, 
P.O. Box 10000, 1970 CA Ijmuiden, Netherlands. 

This report is concerned with the second IFRF trial in con- 
nection with sulfur dioxide reduction through the injection of calci- 
um based sorbents and may be such as a continuation of the experi- 
mental studies executed under contract to Steinmueller GmbH in 
late 1980. The present investigation included further parametric 
studies with a view to optimization of the low NO/sub x//SO/sub 
2/ burner concept using an experimental IFRF externally staged 
pulverized coal burner and a preliminary assessment of the effect of 
sorbent injection technique upon aspects such as ash deposition and 
heat transfer. A second objective was to provide further basic data 
on the chemical processes undergone by sorbent particles within 
the flame in order to allow a better understanding of the process. 
This report contains the figures belonging to the main report. 
(J.C.R.) 
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12661 (IFRF-K—20/a/213) The testing of coal reactivity 
in a combustion facility and its scaling for burnout in indus- 
trial furnaces. Wall, T.F.; Wibberley, L.J.; Gururajan, V.S.; 
Phelan, W.J.; Bortz, S. (Newcastle Univ. (Australia); Inter- 
national Flame Research Foundation, Ijmuiden (Nether- 
lands)). Sep 1985. 11p. (CONF-851049—). IFRF, P.O. Box 
10000, 1970 CA IJmuiden, Netherlands. 

From Coal research conference; Wellington, New Zealand 
(15 Oct 1983). 

Measurements and predictions of burn-out for four coals of 
different rank fired at a thermal rating of 2.5 mW in a tunnel fur- 
nace at the International Flame Research Foundation are presented. 
The high temperature volatility, char reactivity, the particle size 
distribution of the coal and the furnace firing density are shown to 
determine the temperature field in which the coal must burn. With 
the aid of a mathematical model to scale factors influencing the 
extent of combustion and utilizing illustrative temperature-time pro- 
files, the burn-out for the four coals in power station type furnaces 
are predicted. (J.C.R.) 


12662 (STEV-FBA—85-27) Emissions from peat combus- 
tion. Measurements at G-plant, Sandviken. Haegerstedt, 
L.E.; Eriksson, G. (Statens Energiverk, Stockholm 
(Sweden)). 1985. 225p. (In Swedish). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86750601. 

The combustion plant is a water tube boiler, type FB made 
by Generator. Its combustor has a fluidized bed, Eckrohr system 
with a heat effect of 15 MW. The following data are reported: Op- 
eration, gas flow and temperature, contents of particulates and 
water. Content analysis is given for S, Cl, F, Hg, Be, Cd, As, and 
some 20 heavy metals in flue gases, ashes and particulates. O2., CO, 
CO:, SO2 and NOsub(x) is continuously measured in the flue gas. 
Material balance is presented for ashes, S, Cl, F, Hg, Be, Cd, and 
As for the whole plant. Scme 20 more elements are included in the 
balance. The effects of the addition of limestone on the emission of 
sulfur is presented. 


12663 (STF—15A82026) Alternative fuels - Fluidized bed 
techniques. Fluidized bed combustion. Coal firing. Evensen, 
E.; Ruoe, H.O.; Utne, Aa. (SINTEF, Trondheim 
(Norway)). Aug 1982. 62p. (In Norwegian). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86750239. 

The report comprises test results and practical experiences 
concerning combustion techniques from 2 coal-fired fluidized bed 
pilot plants. The test is dependent on the quality of coal, service 
conditions, and the design of the plant. A reasonable choice con- 
cerning plant design and service conditions will lead to a combus- 
tion efficiency of about 94-95% and the efficiency of the boiler to 
be about 85% when the size of the coal particles is about 8 milli- 
metres. 


12664 (STF—15A83010) Coal-fired fluidized bed plants. 
Technical specifications for plant capacities of 2-20 MW. 
Evensen, E.; Ruoe, H.O.; Utne, Aa. (SINTEF, Trondheim 
(Norway)). Feb 1983. 134p. (In Norwegian). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE86750240. 

Technical specifications are given for coal-fired fluidized bed 
plants with an output of 2-20 MW, and 2 coal-fired fluidized bed 
plants with an output of 2,8 and 16 MW has been designed. 
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REFER ALSO TO CITATION(S) 12633, 12636, 12692, 12693, 13414 


12665 (DOE/EIA—0121(85/3Q)) Quarterly Coal Report, 
July-September 1985. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 16 Jan 1986. 127p. NTIS, PC A07/ 
MF AOl1 - GPO; GPO Dep. File Number DE86006056. 

In response to continued high demand for coal by electric 
utilities, from January through September 1985 the United States 
produced coal at a level nearly as high as the record level of pro- 
duction set in the same period of 1984. For the coal industry during 
the first 9 months of 1985: production was only 4.6% less than in 
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the same period of 1984; coal exports were up 7.0%, primarily due 
to increased steam coal exports, mostly to European countries; coal 
imports were 48.3% above the 1984 level, supplied mainly by 
South Africa and Colombia; and receipts of coal at electric utilities 
were at the highest ever quarterly level, except for those quarters 
when a coal miners’ strike was anticipated. The United States pro- 
duced 223.3 million short tons of coal in the third quarter of 1985. 
Three states - Kentucky, West Virginia, and Wyoming - produced 
about half (49.2%) of the total US coal production. US coal exports 
in the third quarter of 1985 rose to 25.8 million short tons, 6.7% 
above those in the previous quarter and the highest quarterly level 
since the second quarter of 1982. The rise was due chiefly to in- 
creased bituminous steam coal exports, mostly to European coun- 
tries, offsetting a sharp drop in bituminous steam coal exports to 
Canada. 
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12666 (EPRI-AP—4253-SR, pp 10.1-10.24) Toxicologi- 
cal effects of EDS liquids. McKee, R.H.; Biles, R.W. (Exxon 
Corp., East Millstone, NJ). Oct 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920056. (CONF- 8504130—). 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 

The EDS Toxics Program was conducted to evaluate poten- 
tial human or environmental health effects associated with process 
commercialization. Test samples included five process streams 
which presented the greatest potential hazards in an operating 
plant. Effects of single and repeated exposures were characterized 
and developmental toxicity was assessed along with the mutagenic 
and carcinogenic potential of each of the streams. Results of these 
studies indicated that streams with high phenolic content were 
acutely toxic and that high boiling liquids were carcinogenic and 
mutagenic and impeded fetal development in utero. However, the 
similarity in response of EDS liquids to other coal liquids and coal 
tars suggests that the potential hazards could be mitigated by engi- 
neering controls and industrial hygiene guidelines which have been 
designed to minimize exposures to phenolics and to high boiling po- 
lycyclic aromatic compounds. 47 references, 2 figures, 6 tables. 


12667 (PB—85-245843/XAB) Respirable dust measure- 
ment. Research report, 26 June 1981-26 November 1983. 
Marple, V.A.; Rubow, K.L. (Minnesota Univ., Minneapolis 
(USA). Particle nae Lab.). Mar 1984. 155p. NTIS, 
PC A08/MF AO1 

The objective of the contract was to conduct characteriza- 
tion, evaluation, and/or calibration studies of instrumentation used 
for measuring the quantity of respirable dust in mining atmospheres. 
Initially, the work involved the upgrading and detailed evaluation 
of the aerosol test chamber and the development of impactors with 
respirable classification characteristics. These were used as stand- 
ards in the chamber for measuring the quantity of respirable dust 
based on either the American Conference of Governmental Indus- 
trial Hygienist or British Medical Research Council respirable dust 
criteria. A program was then conducted to calibrate several photo- 
meters. In addition, the mass sensitivity of the GCA RAM-1 pho- 
tometer to water droplets in the respirable size range was deter- 
mined. Three additional studies were also made in the program: (1) 
An experimental study was performed to ascertain the effect of 
crosswind, cyclone orientation, and particle size on particle sam- 
pling and penetration through the 10-mm Dorr-Oliver cyclone. (2) 
A theoretical study was conducted to refine the theory used to pre- 
dict the particle collection characteristics of impactors. (3) Filter 
samples with known quantities of diesel and coal particles were 
produced and delivered to the Bureau of Mines for testing a Raman 
scattering analysis technique to discriminate diesel particles in the 
presence of coal dust. 
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12668 (NP—6750602) Annual report 1984, [Norwegian 
Petroleum Directorate]. (Oljedirektoratet, Stavanger 
(Norway)). 1985. 106p. (In Norwegian). Oljedirektoratet, 
Stavanger (Norway). 
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The first chapter concerns the Directorate’s task, board of 
directors and management. The main part of the report deals with 
the drilling and production activity on the Norwegian continental 
shelf; safety control and petroleum economy. Geophysical and geo- 
logical surveys; exploration and appraisal wells; finds and fields 
being evaluated are included. Details such as concession holders, 
production facilities, recovery of reserves, metering system and 
costs are treated for the following fields: The Vallhall area, Eko- 
fisk, Ula, Heimdal, the Frigg area, Odin, Gullfaks, Statfjord, Mur- 
chison and Oseberg areas. Chapters on future activity and interna- 
tional cooperation are also included. The last chapter contains sta- 
tistics on production of oil and gas and royalties. 67 drawings, 60 
tables. 
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REFER ALSO TO CITATION(S) 13412 
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REFER ALSO TO CITATION(S) 12708, 14747 


(DOE/ET/27111—T7) Facies architecture and 
production characteristics of S Reservoirs in the 
Frio Formation, Texas. Tyler, N.; Ambrose, W.A. (Texas 
Univ., Austin (USA). Bureau of Economic Geology). 1985. 
Contract AC08-79ET27111. 46p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86005494. 

Many modern shore zones comprise a continuum of deposi- 
tional environments that encompass both strandplain and barrier- 
island systems. Strandplains are further subdivided into two classes: 
sand-rich beach-ridge plains and mud-rich chenier plains. Tertiary 
shore-zone systems of the Texas Gulf Coast Basin contain a signifi- 
cant proportion of the Texas oil resource in clastic reservoirs. 
These reservoirs display better-than-average oil recovery efficien- 
cies. This report describes the production attributes of three Frio 
strandplain reservoirs - the Cayce, the Cornelius, and the Carlson - 
in the North Markham-North Bay City field, Matagorda County, 
Texas. 24 refs., 29 figs., 1 tab. 


12670 (NP—6750574) Investigations on source rock po- 
tential of Danish Central Graben. Thomsen, E.; Wrang, P.; 
Lindgreen, H. (Danmarks Geologiske Undersoegelske, Co- 
penhagen). Feb 1982. 27p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86750574. 

In the present report a source rock is defined as a rock con- 
taining a sufficient amount of organic matter of a proper type, and 
of sufficient maturity. The source rock parameters applied herein 
are 1) amount of organic matter, 2) type of organic matter, 3) matu- 
rity of the organic matter. Results from the source rock analyses 
carried out by DGU are illustrated by selected wells located in the 
Central Graben area. Only Mesozoic rocks have up till now been 
analysed in the laboratory by DGU. However, based on the geolo- 
gy of the Danish area and published information for the surround- 
ing areas the tentative source rock possibilities are suggested. The 
conclusions are severely hampered by the limited number of wells 
drilled, especially in the northern area. The investigations show 
that the study area is very complex with respect to the amount of 
organic matter as well as the maturity conditions. Therefore, a de- 
tailed mapping of the source rock potential of the study area is 
strongly needed. 
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REFER ALSO TO CITATION(S) 12650, 12669, 12702, 12708, 12724, 14579 


12671 (ANL/CNSV-TM—166) Recovering carbon diox- 
ide from man-made sources: proceedings of a workshop . 
Wolsky, A.M.; Brooks, C. (comps.). (Argonne National 
Lab., IL (USA)). Oct 1985. Contract W-31-109-ENG-38. 
150p. (CONF-8502112—). NTIS, PC A07/MF AO1; 1; GPO 
Dep. File Number DE86004967. 
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From Recovering carbon dioxide from man-made sources 
epee Sees Grove, CA, USA (11 Feb 1985). : 
report is one of several that present results obtained by 
an Argonne National Laboratory program, Systems Analysis for 
Waste Carbon Dioxide Utilization. The program includes engineer- 
ing research - as well as economic and institutional assessments - 
dealing with issues related to the supply and use of waste carbon 
dioxide. Studies of supply options emphasize a new method, being 
investigated by Argonne, of recovering the carbon dioxide that 
now escapes from smokestacks; this method would avoid the emis- 
sion of sulfur oxides and nitrogen oxides, believed to be precursors 
to acid rain. Studies of use options relate primarily to increased ex- 
ploitation of carbon dioxide for enhanced oil recovery. This report 
constitutes the proceedings of a workshop, “Recovering Carbon 
Dioxide from Man-Made Sources,” sponsored by the US Depart- 
ment of Energy and by Argonne National Laboratory. Held at the 
Asilomar Conference Center in Pacific Grove, California, on Feb- 
ruary 11-13, 1985, the workshop focused on the state of the art of 
carbon dioxide recovery, industry's perceptions of research needs, 
and economic and institutional barriers to long-range research. All 
papers have been processed for inclusion in th Energy Data Base. 


12672 (DOE/CS/15067—T1) Borehole angle control 
device. Final technical report. Evans, R.F. (Evans (Robert 
F.), Dallas, TX (USA)). 12 Oct 1985. Contract FGOI- 
81CS15067. 19p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE86004251. 

The invention is a new device for changing the direction of 
advancement of a borehole being drilled for the discovery or pro- 
duction of oil or gas for example. The new technique involves the 
inducement of a side force on the bit by pumping a small quantity 
of formation cuttings, taken from the out-flow in the annulus, selec- 
tively to one side of the bit during part of each revolution. Drilling 
is accomplished by means of a conventional rock bit fitted with a 
cuttings discharge tube. Drilling fluid containing rock cuttings 
enters in the intake of a progressive cavity type pump which is 
powered by a contact roller which contacts the sides of the bore- 
hole during part of each revolution at or above the normal point of 
tangency due to gravity induced sag or bending of the drill string. 
The fluid containing rock cuttings is discharged selectively to one 
side of the bit during part of each revolution through the discharge 
tube. The wedging action of the cuttings between the newly cut 
wall and the bit cutter pushes the bit in the desired direction, acting 
like a mini-whipstock. Mathematical demonstrations have shown 
that a very small side drilling tendency (force) will produce an 
ample deflection of the borehole. The tool was field tested in July, 
1985. It performed guite well in that it did reduce the deviation 
angle about one degree in 373 feet. Wear patterns observed at sev- 
eral points on the tool make the need for some minor modifications 
apparent. 


12673 (LBL—19999) Chromatographic transport of alka- 
line buffers through reservoir rock. Jensen, J.A.; Radke, C.J. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1985. Contract 
AC03-76SF00098. 40p. (CONF-8509117—4). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86005210. 

From Annual technical conference and exposition of the So- 
ciety of Petroleum pare: Las Vegas, NV, USA (22 Sep 1985). 


Use of relatively low-pH alkaline buffers, such as sodium 
carbonate or sodium silicate, is explored as a means for overcoming 
sodium/hydrogen ion-exchange delay in alkaline waterflooding. A 
local equilibrium chromatographic model is outlined to describe the 
concentration velocities for injection of alkaline buffers into a linear 
porous medium which exhibits reversible sodium/hydrogen ex- 
change. The theory predicts a buffer ion-exchange wave which is 
indeed substantially faster than that for equivalent-pH sodium hy- 
droxide solutions. New experimental displacement data are present- 
ed for NaOH over a pH range from 11 to 13 and for 0.1, 0.5, and 
1.0 w/o NaeCOs flowing through a 1 w/o NaCl brine saturated 
Berea sandstone core at 50°C. To permit a complete description of 
the system, column effluent concentrations are measured for sodium 
ions, hydroxide ions, *HOH-tagged water, and 'C-tagged carbon- 
ate. The experiments confirm that NazCOs propagates through the 
Berea sand at a higher rate than NaOH. For example, at pH = 11.4 
NazCOs migrates with a velocity that is 3.5 times faster than 
NaOH. Comparison of experiment with the ion-exchange chroma- 
tography theory shows good agreement. We successfully model the 
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concentration histories of tritium-labelled water, total carbon, 
sodium, and hydroxide, all with no adjustable parameters. This 
work establishes with both theory and experiment that buffered 
alkali significantly increases the propagation speed of hydroxide in 
reservoir sands in comparison with unbuffered alkali at equivalent 
sodium and hydroxide concentrations. Since lower pH _ buffered 
alkali can also protect against rock dissolution loss, the validated re- 
duction of buffer ion-exchange lag considerably improves the prom- 
ise of the alkaline-flooding process for field application. 29 refs., 11 
figs., 1 tab. 


12674 (PB—85-248243/XAB) Petroleum industry in Illi- 
nois, 1983. Oil and gas development. Waterflood operation. 
Van Den Berg, J.; Elyn, J.R. (Illinois State Geological 
Survey, Champaign (USA)). 1985. 146p. NTIS, PC A07/ 
MF AOl. 

Illinois produced 29,000,000 barrels of crude oil in 1983. The 
value of the crude is estimated to be $832 million. New test holes 
drilled for oil and gas numbered 2,624-11.2% less than in 1982. The 
tests resulted in 1,433 oil wells, 16 gas wells, and 1,175 dry holes. 
In oil and gas exploration and development, including service wells 
and structure tests, total footage drilled in 1983 was 6,508,472 feet, 
21% less than in 1982. Ten oil fields, 35 new pay zones in fields, 
and 50 extensions to fields were discovered in 1983. Of the 2,624 
new holes drilled as oil and gas tests in 1983, 550 were 1/2 mile or 
more from production (wildcats). A total of 140 service wells 
(water input, salt water disposal etc.) were reported in 1983. One 
waterflood project was reactivated and 33 new projects were 
added or reported for the first time. Nine projects were abandoned 
during the year or earlier. New projects increased the area subject 
to fluid iniection by 6,224 pay acres. Secondary recovery produc- 
tion was estimated at 11,419,100 barrels of crude oil. Waterfloods 
accounted for 11,323,300 barrels, or 38.8% of the state total, and 
pressure maintenance projects reported 95,800 barrels, or 0.33% of 
the state total. 


12675 (PB—85-248896/XAB) Time-dependent, two-di- 
mensional model for predicting the distribution of drilling 
muds discharged to shallow water. Yearsley, J.R. (Environ- 
mental Protection Agency, Seattle, WA (USA)). Jan 1984. 
40p. (EPA/910/9—84/121). NTIS, PC A03/MF AO1. 

A simple method for predicting the concentration of sus- 
pended solids is developed and tested. The model can be used in 
shallow waters to evaluate the impact of drilling mud discharge. 
The method is based upon a solution to the time-dependent, two- 
dimensional convective-diffusion equation. Principal assumptions 
are that ocean turbulence gives rise to diffusion-like processes 
which are horizontally isotropic and independent of scale, currents 
are constant in magnitude and direction, and settling of particles is 
characterized by the settling velocities of several particle classes. 
Results of model predictions are compared to field measurements 
from the Gulf of Alaska and Norton Sound, Alaska. The FOR- 
TRAN source code for implementing the method on small comput- 
ers is also provided. 


12676 (STF—15A84045) Simultaneous synthesis and eco- 
nomic optimization of the power system on a production plat- 
form. Loeken, P.A. (SINTEF, Trondheim (Norway)). 26 
Jun 1984. 16p. (In Norwegian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86750243. 

The power system of an offshore platform is to be synthe- 
sised from gas turbines for mechanical running of generators and/or 
pumps/compressors. An economic optimization combined with a 
synthesis of this power system has been perfurmed. The described 
method applies linear programming in the optimization, combined 
with the use of integerbinary variables to indicate the presence or 
absence of a unit. Variation of the production volume during the 
life time, variable efficiency of the gas turbines as a function of the 
load, availability etc., are taken into consideration. The objective 
function is the present value, taken into account that investments 
and operational costs have been distributed over the life time. 
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12677 (STF—15A84053) Reynolds number effects on a 
lattice tower with sharp edged square members. Holdoe, A.E. 
(SINTEF, Trondheim (Norway)). Jul 1984. 24p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86750248. 

An experimental investigation into the effect of Reynolds 
number variation on the drag force of a wind tunnel model of a 
typical drilling derrick is presented. The drilling derrick resembled 
those employed onboard offshore structures for the production and 
exploration of oil and gas. The tests were carried out in both a 
smooth uniform flow and a turbulent flow. The results show a vari- 
atior in the drag coefficient with Reynolds number of up to 40% in 
the Reynolds number range 0.5.10° to 0.55 x 10 This has not pre- 
viously been reported. The variation in drag coefficient was found 
in both the smooth and the turbulent flow. However, in the turbu- 
lent flow the drag coefficient is found to decrease with increasing 
Reynolds number whilst the trends in the results from the smooth 
flow show a significant dependence on flow direction. The implica- 
tion of the results for model testing of offshore structures is dis- 
cussed. 


12678 (STF—18A83002) Reliability of surface controlled 
subsurface safety valves. Engen, G.; Rausand, M. (SINTEF, 
Trondheim (Norway)). Feb 1983. 89p. NTIS (US Sales 
Only), PC AO5/MF AO1. File Number DE86750251. 

A study of the reliability of Surface Controlled Subsurface 
Safety Valves (SCSSV) used in the North Sea has been performed. 
Data from 13 fields regarding valve failures, time in service anc 
field data have been collected, analysed and evaluated with respect 
to well safety and production characteristics. 


12679 (VTT-TIED—479) Oil drilling and oil production 
platforms in Arctic Regions. Huovinen, S.; Hakala, A. (Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland)). Aug 
1985. 55p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AOl1. File Number DE86750613. 

The aim of this work was to study the structural types of oil 
drilling and oil production platforms and their suitability for Arctic 
Regions. In addition the facts needed in design were studied. The 
structural types can be devided into two groups; artificial islands 
and gravity platforms. The structure of the most important artificial 
islands or gravity platforms were studied. The loads, caused by 
waves, sea currents, wind and ice were studied as well as the com- 
binations of the loads. Finally the temperature effects on concrete 
structures, the corrosion of steels and the fatigue were studied. 


12680 (VTT-TUTK—286) Shear strength and adhesion 
properties of saline ice. Haenninen, J.; Lehmus, E.; Oksanen, 
P. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). 
Jun 1984. 38p. (In Finnish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86750267. 

Two properties of saline ice, the shear strength and the ad- 
hesion strength, have been studied by performing laboratory tests. 
The aim of the shear strength tests was to find out if weak layers 
will form in the ice when it is made by allowing thin layers of 
water to freeze on the existing ice sheet. The results show that at 
high ice salinities the fracture will propagate along these layers and 
that the shear strength is considerably smaller than that of natural 
sea ice. The adhesion strength of ice as a function of its salinity has 
been studied by letting a stainless steel pile freeze into the ice sheet 
in a water tank and by measuring the force needed to pull the pile 
out of the ice. The adhesion strength decreases very rapidly when 
the salinity of ice increases, which is assumed to be due to a brine 
film forming at the interface between ice and the other material. 


12681 A preliminary examination of the effect of struc- 
ture on the (compressive strength) of ice samples from (multi- 
year pressure ridges). Richter, J.A.; Cox, G.F.N. (U.S. 
Army Cold Regions Research and Engineering Laboratory, 
Hanover, NH). Journal of Energy Resources Technology; 107: 
No. 1, 99-102(Mar 1985). 

A series of 222 uniaxial constant-strain-rate compression tests 
was performed on vertical multi-year pressure ridge sea ice sam- 
ples. A preliminary analysis of the effect of structure on the com- 
pressive strength of the ice was performed on 78 of these tests. Test 
parameters included a temperature of -5° C (23° F) and strain rates 
of 10-5 and 10~* s~*. Columnar ice loaded parallel to the elongated 
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crystal axes and perpendicular to the crystal c-axis was consistently 
the strongest type of ice. The strength of the columnar samples de- 
creased significantly as the orientation of the elongated crystals ap- 
proached the plane of maximum shear. Samples containing granular 
ice or a mixture of granular and columnar ice resulted in intermedi- 
ate and low strength values. No clear relationship could be estab- 
lished between structure and strength for these ice types. However, 
in general, their strength decreased with an increase in porosity. 


12682 Pulping byproducts as sacrificial 
hanced oil recovery by micellar flooding. Johnson, J.S. Jr.; 
Westmoreland, C.G. (Oak Ridge National Lab., TN). 
Svensk Papperstidning; 87: No. 15, R145-R152(1984). Con- 
tract W-7405-ENG-26. 

A substantial bar to implementation of enhanced oil recov- 
ery by injection of surfactant formulations is the cost of large vol- 
umes of the chemicals. A large fraction of the chemicals is lost by 
adsorption on the minerals in oil-bearing formations or by precipita- 
tion by ions in the connate water or displaced from the minerals. 
Besides the cost, losses make difficult control of the intricate chem- 
istry needed for optimal conditions. Cheap chemicals which would 
modify the formation by adsorbing competitively on the formation 
or by sequestering interfering ions could be important in advancing 
the approach. Substances generated in the pulping of wood by the 
kraft process are of possible interest, and evaluations of several are 
presented here. Of these, sodium saccharinate, caustic extract from 
bleaching, and weak black liquor seem promising. 
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REFER ALSO TO CITATION(S) 12547, 12551, 12556, 12578, 12734, 12860, 
13912 


12683 (VTT-TIED—451) Effect of fuel oil additives. A 
literature and query study. Jantunen, M. (Valtion Teknillinen 
Tutkimuskeskus, Es (Finland)). May 1985. 41p. (In Finn- 
ish). NTIS (US es Only), PC A03/MF AOl. File 
Number DE86750279. 
An abundance of different additives are available for boost- 
ting the use of light and heavy fuel oils. This literature review con- 
centrates on the additives that affect the combustion and phenom- 
ena following it. Additives that affect the processibility and storabi- 
lity of fuel oil are not discussed. Certain alkaline, alkali earth and 
transition elemental metals have proved to be effective combustion 
boosters. Differences in efficiency are great and depend on the 
metal concentration and on the compound, in which the material is 
mixed with oil. Part of compounds are water-soluble, part oil-solu- 
ble, and sometimes the material is sprayed as a powder direct into 
the flame. The particulate amount developed in the combustion of 
heavy oils can usually be reduced with the aid of additives. As re- 
gards light oils, the procedure is not as clear: the particulate emis- 
sions are usually not reduced, rather the contrary: they may even 
be increased as a consequence of the additive application. A query 
was also sent to 300 power plants fired with heavy fuel oil to col- 
lect experience from the use of additives. The results were in con- 
formity with those obtained in Sweden and in the United States. Of 
the 222 plants that answered, 84 informed to have tested or to use 
some additive. In 58 cases the additive was still in use. Reduction in 
sooting, improved combustion and facilitation of cleaning were the 
most general reasons for the use of additives. This aim was consid- 
ered to have been achieved in a third of the experiments, but only 
in a few cases were there measuring results to confirm this opinion. 
The economy of the additive application is often based on availabil- 
ity and service factors, and so it is difficult to carry out generally 
tenable calculations. The evaluation of the economy of combustion 
boosters is based on the possibility of reducing flue gas losses. 
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REFER ALSO TO CITATION(S) 12644 


12684 (AD-A—159057/9/XAB) Variability of major or- 
ganic components in aircraft fuels. Final report, November 
1983-December 1984, Mason, B.; Wiefling, K.; Adams, G. 
(Monsanto Co., Dayton, OH (USA). Dayton Lab.). Aug 
1985. 216p. NTIS, PC A10/MF AOl. 

This report summarizes qualitative data on the chemical var- 
iability of approximately 300 features (chemical components or mix- 
ture of components) in neat Air Force distillate fuels, in water 
equilibrated with the fuels, and in the vapor phase above the fuels, 
from over 50 fuel sources. These data were obtained to better un- 
derstand the environmental effects of possible fuel spills and to 
serve as baseline data which can be used in the development of en- 
vironmental models for photochemical smog, soot formation from 
Air Force use of these fuels. Over 50 petroleum-derived JP-4 fuels, 
one shale-derived JP-4 fuel, and one petroleum-derived JP-5 fuel 
were analyzed. This report summarizes results for the variability of 
the major features in water which has been equilibrated with the 
neat fuels, and in the headspace above the nat fuels. Data base man- 
agement programs were used to measure feature variability in the 
data base of over 50 fuels. Feature concentration averages, ranges, 
standard ddeviations, and percent relative standard deviations were 
determined for the 300 features in over 50 fuels, analyzed in dupli- 
cate. The variability of data acquisition and data analysis phases of 
the study was also assessed by calculating the averages, ranges, 
standard deviations, and percent relative standard deviations for the 
300 feature concentrations of one JP-4 fuel which was used as the 
Reference Fuel and analyzed 18 times for water-soluble features 
and seven times for vapor phase features. 


12685 (AD-A—159201/3/XAB) Organic azides as jet 
fuel additives. Final report. Law, C.K. (Northwestern Univ., 
Evanston, IL (USA). Dept. of Mechanical Engineering). 20 
May 1985. 12p. NTIS, PC A02/MF AO1. 

An experimental investigation was conducted on the vapori- 
zation and combustion characteristics of freely-falling droplets of 
organic azides in hot oxidizing or inert environments. The droplet 
burning rate and the state of micro-explosion have been measured. 
Results show that, compared with the conventional hydrocarbon 
fuels, droplets of azido fuels burn faster and micro-explode earlier 
in the droplet lifetime. The effect is especially strong for diazido n- 
alkanes whose gasification rates can be several hundred percent of 
the corresponding n-alkanes. Such strong responses are postulated 
to be caused by dissociative gasification with very low heat of gas- 
ification. 


0206 Health And Safety 


REFER ALSO TO CITATION(S) 12678, 12712, 14750, 14755 


12686 (NHL—84002) Mobile platform stability (MOPS). 
Subproject 02 - icing (MOPS report No. 15). Horjen, 1, 
Vefsnmo, S. (Norges Hydrodynamiske Lab., Trondheim). 
Jan 1984. 62p. (STF—60A284002). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE86750235. 

A new theory of icing on marine structures is presented. In 
this model the source of icing may be either sea spray, wet snow or 
a combination of sea spray and snow, or graupel, i.e. soft small hail. 
The model has been used in a case study of icing on the semisub- 
mersible oil rig AKER-3, where ice loads and moments were calcu- 
lated for one long icing period and one short icing period. 


12687 (NHL—283021) Mobile Platform Stability. MOPS 
subproject 02-Icing (MOPS Report No. 7). Horjen, I. 
(Norges Hydrodynamiske Lab., Trondheim). Feb 1983. 
128p. (STF—60A83021). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86750260. 

Icing is one of the new problems that one will be faced with 
when all-year offshore activity along the northern coast of Norway 
becomes a reality. Under severe conditions considerable amounts of 
ice, caused either by sea spray or athmospheric icing, may accumu- 
late on marine structures. With an unsymmetric distribution of ice 


ERA-11/7 / 1706 


the structure may heel against one of the sides. A theoretical model 
of calculating the ice accretion on a marine structure is described. 
The model has been used to calculate extra loads and moments due 
to icing on a semisubmersible oil rig of the type AKER H-3. 


12688 (NUI-R—2-83) Emergency, contingency and safety 
in diving. Onarheim, J.; Toenjum, S.; Svendsen, E.W. 
(Norsk Undervannsteknologisk Senter, Ytre Laksevaag). Jan 
1983. 35p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86750228. 

Two of the most critical emergency situations in offshore 
diving operations are the lost bell situation and hyperbaric evacu- 
ation. Several lost bell accidents have cccurred during the past 
years and four of these are reviewed. Results from tests and trials 
conducted both at NUTEC and other facilities are summarized. 
These tests involved evaluations of emergency equipment for the 
lost bell situation and functional tests of hyperbaric evacuation 
units. Several recommendations are presented, which will increase 
the safety for offshore divers. The most important are: Safety and 
contingency should be important parts of all diving contracts. 
Emergency training should be conducted throughout a contract 
period. Special training, including simulations of all major emergen- 
cies, should be established for all leading diving personnel. A pro- 
gram leading to the development of an active heat source should be 
established. A receiving station, with medical back-up, for evacuat- 
ed divers should be established in Norway. 


12689 (PB—85-246155/XAB) Microbial problems in con- 
nection with storage of jet fuel in rock caverns. Development 
of a process for purification of corrosive jet fuel). Roffey, R. 
(Foersvarets Forsknin talt, Umeaa (Sweden)). Jun 1985. 


98p. (In Swedish). (FOA-A—40051-B4). NTIS, PC A04/ 
MF AOl1. 


The literature concerning desulfurization is summarized. In- 
vestigations concerning the use of different compounds in order to 
purify corrosive jet fuel are described. A process for purification of 
corrosive jet fuel with 1-5 mg/l elemental sulphur was developed 
which is based on powdered silver as adsorbent. The capacity for 
adsorption was determined. On the basis of the data obtained, a 
scale-up was carried out to a full scale plant. The plant was 
planned for a capacity of 100 - 300 m® fuel/hour and so that it can 
be constructed as a mobile unit enabling it to be transported to var- 
ious storage plants. 
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12690 (CMR-R—842260-1) Uncertainty in future oil 
price predictions. Moxnes, E. (Christian Michelsens Inst. for 
Vitenskap og Aandsfrihet, Bergen (Norway)). Jan 1984. 
23p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86750608. 

A mathematical simulation model, OILTANK, has been 
used to study the uncertainty in the oil price predictions. Focus has 
been put on the transformation of uncertainty in input parameters 
to resulting price predictions. The main sources of uncertainty are: 
structural relationships in the model, model coefficients, initial con- 
ditions and exogenous variables. The point prediction of the price is 
obtained when all uncertain input parameters assume their expected 
values. Expected prices are calculated by the Monte Carlo method, 
letting the uncertain input parameters vary according to a normal 
distribution. The expected price prediction turns out to be some- 
what higher than the point prediction. Nonlinearities in the model 
tend to raise the expected prediction througout most of the predict- 
ed period. The study shows that the uncertainty in the price predic- 
tion is smaller than might be expected from the assumed amount of 
uncertainty in the input parameters. Market mechanisms tend to 
counteract the effect of randomness, and uncertainty in one param- 
eter has a tendency to counteract uncertainty in other, independent 
parameters. 3 references. 
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12691 (DOE/EI/19687—T1) No. 2 heating oil price 
survey for Wisconsin: 1984-1985 heating season. Final report. 
O'Neal, J.; Heggen, K. (Wisconsin Div. of State Energy 
and Coastal ens Madison (USA)). 19 Jun 1985. 
Contract FG01-84E119687. 1lp. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. File Number DE86005204. 


The federal Department of Energy (DOE) provided the 
Wisconsin Division of State Energy and Coastal Management 
(DSECM) a grant to monitor the price and inventory of No. 2 
heating oil within the state of Wisconsin during the 1983-1985 heat- 
ing season. The 1984-1985 heating season extended from Octc%er 1, 
1984 to May 1, 1985. Surveyed, on a monthly basis were 36 firms 
which supply heating oil to residential consumers within Wisconsin. 
The DSEC® also surveyed 7 wholesalers of residential heating oil 
to determine the rack of wholesale price of heating oil and its price 
changes throughout the heating season. In addition the heating oil 
inventories of 28 of the 36 firms from which price data was ob- 
tained were surveyed. 


12692 (DOE/EIA—0035(85/10)) Monthly Energy 
Review, October 1985. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Energy Markets 
and End Use). 28 Jan 1986. re NTIS, PC A07/MF AOI - 
GPO; GPO Dep. File Number DE86006151. 

Current data on production, consumption, stocks, imports, 
exports, and prices of the principal energy commodities in the 
United States are presented. Also included are data on international 
production of crude oil, consumption of petroleum products, petro- 
leum stocks, and production of electricity from nuclear-powered fa- 
cilities. 


12693 (DOE/EIA—0206(84)) Performance profiles of 
major energy producers, 1984. (USDOE Energy Information 
Administration, Washington, DC. Office of Energy Markets 
and End Use). 21 Jan 1986. 244p. NTIS, PC All/MF AOI; 
1 - GPO; GPO Dep. File Number DE86005808. 


Year-to-year developments in the operations of the 25 major 
US energy-producing companies are examined on a corporate level, 
by major line of energy business, and by major functions within 
each line of business. This report presents data collected on Form 
EIA-28 for calendar year 1984. Although the focus is on develop- 
ments in 1984, important trends over the 1974-1984 period are also 
featured. 


12694 (DOE/EIA—0380(85/10)) Petroleum Marketing 
Monthly, October 1985. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 31 
Dec 1985. 155p. NTIS, PC A08/MF A0O1 - GPO; GPO 
Dep. File Number DE86004986. 


Information and statistical data about a variety of crude oils 
and refined petroleum products are presented. The publication pro- 
vides crude oil cost statistics and refined petroleum products sales 
statistics for use by industry, government, private sector analysts, 
educational institutions, and consumers. Data on crude oil include 
the domestic first purchase price, the f.o.b. and landed cost of im- 
ported crude oil, and the refiners’ acquisition cost of crude oil. 
Sales data for motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane are presented. 


12695 (DOE/EIA—0380(85/11)) Petroleum Marketing 
Monthly, November 1985. (USDOE Energy Information 
Administration, Washington, DC. Office of Oil and Gas). 30 
Jan 1986. 155p. NTIS, A08/MF A01 - GPO; GPO Dep. 
File Number DE86006339. 

Information and statistical data about a variety of crude oils 
and refined petroleum products are included. The publication pro- 
vides crude oil cost statistics and refined petroleum products sales 
statistics for use by industry, government, private sector analysts, 
educational institutions, and consumers. Data on crude oil include 
the domestic first purchase price, the f.o.b. and landed cost of im- 
portant crude oil, and the refiners’ acquisition cost of crude oil. 
Sales data for motor gasoline, distillates, residuals, avaiation fuels, 
kerosene, and propane are presented. 
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12696 (DOE/NBM—6006177) Short- and long-run ef- 
fects of oil supply disruptions. An integrative assessment. 
Final report. Goulder, L.H. (Harvard Univ., Cambridge, 
MA (USA). Ener; rey and Environmental Policy Center). 
ay 73p. S, PC A04/MF AOl1. File Number 


This state investigates the consequences to the US of a 
world oil supply cutback of 4 million barrels per day lasting one 
year. Such a supply cutback changes the desired patterns of pro- 
duction and consumption, but adjustment costs and institutional ri- 
gidities imply that the approach to desired patterns will be gradual. 
The model developed for this project attempts to integrate (long- 
run) responses with the responses that are possible in the short run. 
Simulations over the interval 1984-2000 indicate that the effects of a 
1985 supply shock are somewhat sensitive to assumption about the 
short-run elasticity of oil supply, the nature of capital adjustment 
costs and the degree of wage stickness. In the absence of an offset- 
ting SPR drawdown, the world oil supply cutback leads to a reduc- 
tion in discounted GDP of between $72 and $143 billion. The in- 
vestment component of GDP is most affected by the oil shock, 
which discourages investment in part by lowering the current and 
expected productivity of capital. Most of the GDP loss occurs 
during the year of the supply cutback, although some GDP losses 
do occur in latter periods, particularly under assumptions of limited 
wage flexibility and high capital adjustment costs. A unilateral SPR 
drawdown policy appears to offer expected net gains to the US, de- 
spite the fact that much of the gross gains from such a program 
accure to other oil-consuming countries rather than the US. 20 
refs., 3 figs., 9 tabs. 


12697 (DOE/NBM—6006178) Emerging trends in US re- 
fining and petroleum product trade: implications for energy 
security policy. (Harvard Univ., Cambridge, MA (USA). 
Energy and Environmental Policy Center). Nov 1985. 49p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86006178. 


In the winter of 1984, the Harvard University Energy and 
Environmental Policy Center launched a study of emerging trends 
in global refining and petroleum product trade. The following 
report outlines the key components of the first stage of this re- 
search effort, which has focused on the energy security implications 
of growing US imports of petroleum products. We examine the 
nature of the US refining shakeout, look at the changing pattern of 
US petroleum product imports, review developments in the export- 
ing and other industrial countries, weigh the consequences of recent 
developments for US energy security, and offer some preliminary 
conclusions. 7 tabs. 


12698 (DOE/NBM—6006179) Crude oil trading and 

pricing. Final report. (Harvard Univ., Cambridge, MA 
(USA)). Oct 1985. 106p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE 6006179. 

This report examines crude oil trading and pricing, and their 
role in the adjustment of the oil market to shocks. The report looks 
at the issue using several different approaches. These approaches do 
not fit smoothly into a seamless whole; rather, they represent differ- 
ent perspectives and cuts at the same problem. The first chapter is 
an introduction to the report, outlining its objectives and method- 
ologies. The second chapter takes an institutional approach. It ana- 
lyzes the recent trends in petroleum trading, focusing on the de- 
cline of term contracting and the growth of spot trade. The third 
chapter takes theoretical and empirical approaches. It presents a 
self-contained analytical framework for assessing the role of con- 
tracting vs. spot trade in stabilizing or destabilizing markets. The 
chapter develops the important finding that more spot trade tends 
to stabilize the market in the sense that the same shocks cause 
prices to rise or fall less than they would otherwise. The empirical 
work tests the hypotheses of Chapter 2, on spot-price and contract- 
price data, using the model described. The fourth chapter takes a 
simulation approach. We construct a model according to the theory 
of Chapter 3 and the empirical results of Chapter 4, and examine a 
variety of market structures, shocks, and SPR releases. The fifth 
chapter summarizes our findings. The appendix contains additional 
institutional detail on the crude oil spot market. 
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12699 (SPK-PM—1985-1) Oil crises - Supply, laws and 
pricing, (Statens Pris- och Kartellnaemnd, Stockholm 
(Sweden)). Feb 1985. 109p. (In Swedish). NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE86750198. 

Within the IEA oil allocation systems, four tests have so far 
been performed (AST - Allocation Systems Tests). All these tests 
have dealt only with petroleum volumes, and no pricetest have 
been tuiade. In order to shed some light on the pricing problems, 
Sweden (and Denmark and the Netherlands) have performed do- 
mestic price tests in connection with AST-4. An evaluation of the 
price tests showed that price clearing might make an obstacle to 
fair sharing (between the oil companies active in Sweden). This 
report was produced as the result of a study initiated by the Na- 
tional Swedish Price and Cartel Office and the National Swedish 
Board of Economic Defense in order to solve this problem. To this 
end, several suggestions are made in the report. 


12700 A model of the world oil market with an OPEC 
cartel. Alsmiller, R.G.; Haas, S.M.; Horwedel, J.E.; Mar- 
shalla, R.A.; Nesbitt, D.M. (Oak Ridge National Laborato- 
ry, Oak Ridge, TN). Energy (Oxford); 10: No. 10, 1098- 
1102(Oct 1985). 

A world oil market model (WOM) with OPEC treated as a 
Stackelberg cartel has been developed within the framework of the 
Generalized Equilibrium Modeling System (GEMS) that is avail- 
able from Decision Focus, Inc. The U.S. sector of the model is rep- 
resented by a Liquid Fuels Supply model that was presented previ- 
ously. The WOM model is described and results obtained with the 
model for the period 1980-2040 are presented. For comparative 
purposes, results obtained with the model when OPEC is treated as 
a competitive producer are also presented. By comparing the world 
oil price as a function of time from the two calculations, the influ- 
ence that OPEC may have on the oil market by exploiting all of its 
market power is quantified. The world oil price as obtained with 
the WOM model is also compared with world oil price projections 
from a variety of sources. 
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REFER ALSO TO CITATION(S) 14570, 14579, 14750, 14751 


12701 (PB—85-242907/XAB) Study of the mechanisms 
controlling gasoline hydrocarbon partitioning and transport in 
groundwater systems. Hoag, G.E.; Bruell, C.J.; Marley, 
M.C. (Connecticut Univ., Storrs (USA). Inst. of Water Re- 
sources). Oct 1984. 61p. NTIS, PC A04/MF AOI. 

The environmental impacts of spilled gasoline on ground- 
water resources are severe and long-term. Environmental regula- 
tion of underground fuel storage is limited in the U.S. Transport 
phenomena controlling the fate of gasoline hydrocarbons in soil and 
groundwater systems are poorly understood. Methods to restore 
contaminated gasoline spill sites are limited and usually only ad- 
dress recoverable gasoline product. A gasoline hydrocarbon finger- 
printing method was developed for aliphatic, aromatic and haloge- 
nated compounds as a qualitative and quantitative research tool. 
Soil venting experiments indicate that gasoline can be readily vola- 
tilized from the vadose zone using induced vacuum or pressure. Ex- 
periments were run on several soils and various air flow rates. It 
was found that Dalton’s and Raoult’s Laws were followed in the 
venting process. Therefore, equilibrium chemistry can be used to 
model the venting of gasoline from soils. 


12702 (PB—86-104114/XAB) Long-term effects of off- 
shore oil and gas development: an assessment and a research 
strategy. Final report. Boesch, D.F.; Rabalais, N.N. (Louisi- 
ana Universities Marine Consortium, Chauvin (USA)). Jun 
1985. 743p. NTIS, PC A99/MF AO1. 

The book includes technical assessments regarding the envi- 
ronmental implications of Outer Continental Shelf oil and gas de- 
velopment in thirteen topical areas ranging from Petroleum Indus- 
try Operations: Present and Future to A Review of Study Designs 
for the Detection of Long-term Environmental Effects of Offshore 
Activities. These technical assessments support an analysis which 
identifies the following future research needs: Chronic effects from 
the persistence of medium and high molecular weight aromatic hy- 
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drocarbons and heterocyclics and their degradation products in 
sediments and cold environments; Residual damage from oil spills 
to biogenically structured communities such as coastal wetlands, 
reefs and vegetation beds; Effects of channelization for pipeline 
routing and navigation on wetlands; Effects of fouling by oil of 
birds, mammals, and turtles, especially in species in which a large 
percentage of the population aggregates at certain times; Effects on 
benthos of drilling discharges accumulated through field develop- 
ment; Effects of produced water discharges generated offshore but 
discharged into nearshore environments; Effects of noise and other 
physical disturbances on populations of birds, mammals and turtles; 
Reduction of fishery stocks due to mortality of eggs and larvae as a 
result of oil spills; Effects of man-made, usually gravel, islands and 
causeways in the Arctic on benthos and anadromous fish species. 


12703 (SI-R—820804-2) Damage assessment: Environ- 
mental impact of oil from blowouts. Oestby, M.; Fredrikson, 
G,; - H.M.; Westergaard, R.H. (Sentralinstitutt for In- 
dustriel Forskning, Oslo (Norway)). Apr 1983. 102p. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86750230. 

There exist various alternatives to mechanical surface collec- 
tions of oil after blowouts, e.g. underwater collection and the use of 
dispersants. The goal of the present work is to create a basis for 
deciding whether to pursue the research on underwater collection 
methods or not. A rough cost/benefit analysis comparing under- 
water collection with mechanical surface collection and the use of 
dispersants, is made. The response to a 500,000 tons oil spill at 
Tromsoeflaket and Statfjord is evaluated with respect to the 
damage reduction potential. Although the results are uncertain, it is 
concluded that an underwater collection device should promise an 
efficiency above 60% to be interesting. 


12704 (SI-R—830215-1) Evaluation of the oil spill emer- 
gency preparedness at Mongstad after the planned extension 
of the oil refinery. Hustoft, A.G.; Naess-Ulseth, E.; Oestby, 
M. (Sentralinstitutt for Industriell Forskning, Oslo 
(Norway)). Jan 1984. 99p. (In Norwegian). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE86750232. 

In the light of the planned extension of the oil refinery at 
Mongstad, the present oil spill emergency preparedness has been 
compared to four alternative strategies: a) an upgrading of the 
present preparedness; b) improved equipment. The improvement 
refers to skimmers and booms; c) as an alternative to, more equip- 
ment is used to protect or guide the oil away from vulnerable areas; 
d) mechanical collection and use of dispersants. As a result of the 
comparison it is recommended that equipment of average weight, 
as described in alternative a) is purchased. 


12705 (SI-R—830215-2) Evaluation of the oil spill emer- 
gency preparedness at Tromsoeflaket. Hustoft, A.G.; Naess- 
Ulseth, E.; Ocestby, M. (Sentralinstitutt for Industriel 
Forskning, Oslo (Norway)). May 1984. 112p. (In Norwe- 
gian). NTIS (US Sales Only), PC A06/MF AOl1. File 
Number DE86750231. 

Based on an estimate of the development of the drilling/pro- 
duction and shipping activity at Tromsoeflaket, a comparison has 
been made of the present oil spill emergency preparedness with 
three alternative strategies: a) improved equipment with skimmers 
and booms of increased capacity; b) improved equipment and 12 
hours shorter response time for the operators; c) improved equip- 
ment and additional equipment to protect or guide the oil away 
from particularly sensitive areas. The comparison shows that the re- 
sults obtained with the improved equipment are so much better that 
an investment of 10-15 million NOK is justified. 


12706 (VTT-TIED—462) Environmental impact of arctic 
buildings. Mansukoski, R. . (Valtion Teknillinen Tutkimus- 
keskus, Espoo (Finland)). Jun 1985. 61p. (In Finnish). Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland). Rakenne- 
tekniikan Lab. 

Great emphasis has recently been put on environmental 
impact and protection in oil and gas operations in the arctic areas. 
There is a large number of supporting operations for oil and gas 
exploration and development, e.g. operations concerning living of 
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the staff and the families. This report studies based on the literature 
the effects of the building of supporting operations on the arctic en- 
vironment without dealing with oil and gas exploration, production 
or transportation. First the conditions of the arctic areas are de- 
scribed. Legislation concerning the environment in cold regions in 
each country of the arctic areas is dealt with. Water supply and 
waste treatment of the supporting operations are considered gener- 
ally. Options and examples are also presented. The institutes con- 
cerning with arctic environmental research in different countries 
are listed. The research works in progress are also mentioned. 


12707 Analysis of non-explosive bubble growth within a 
superheated liquid droplet suspended in an immiscible liquid. 
Avedisian, C.T.; Suresh, K. (Cornell Univ., Ithaca, NY). 
Chemical Engineering Science; 40: No. 12, 2249-2259(1985). 
Contract AC02-83ER 13092. 

Bubble growth within a volatile droplet (liquid 1) at its su- 
perheat limit suspended in an immiscible nonvolatile field liquid 
(liquid 2) is analyzed by solving the coupled energy and momentum 
equations for the temperature fields in liquids 1 and 2. A numerical 
solution is presented for a two-phase droplet modelled as a vapor 
bubble growing from the center of liquid 1. It is shown that when 
the properties of liquids 1 and 2 are appreciably different, the 
bubble growth rate can experience a significant increase or decrease 
when the thermal boundary iayer extends into liquid 2. The present 
calculations are also compared with available data and the agree- 
ment is reasonable. 


0210 Legislation And Regulation 
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12708 (NP—6750169) Exploration. Guidelines for drill- 
ing. (Energistyrelsen, Copenhagen (Denmark)). Feb 1985. 
71p. (In Danish). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE86750169. 

These guidelines apply to approval and supervision, which in 
consequence of the Danish Subsoil Act have been delegated to the 
Danish Energy Agency. Chapter 1 relates to exploration and ap- 
praisal wells for hydrocarbons and other minerals, offshore and on 
land as specified in Section 1 of the Subsoil Act. However, some 
specifications have specific relevance for offshore wells or wells 
drilled to hydrocarbon targets, and may to a certain degree be irrel- 
evant for other purposes. It must be noted that specifications are 
given as guidance and that other means of achieving corresponding 
conditions regarding safety and information might be approved. 


0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 14009 
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12709 (AD-A—159127/0/XAB) CRC fuel rating pro- 
gram: road octane performance of oxygenates in 1982 model 
cars. (Coordinating Research Council, Inc., Atlanta, GA 
ae Jul 1985. 205p. (CRC—541). NTIS, PC A1l0/MF 

Because of the widespread interest in the use of alcohols and 
ethers as gasoline blending components, this program was conduct- 
ed to evaluate the effects of several oxygenates on gasoline octane 
performance and to evaluate the effects of car design features such 
as engine and transmission type. Five oxygenates were evaluated at 
two nominal concentrations, 5 and 10 volume%, at both regular- 
and premium-grade octane levels: methanol (MeOH), ethanol 
(ETOH), isopropanol (IPA), tertiary butanol (TBA), and methyl 
tertiary buty! ether (MTBE). A blend of 5% MeOH and 5 percent 
TBA was also tested at both octane levels. Twenty-eight unleaded 
fuels, including four hydrocarbon fuels, two hydrocarbon fuels plus 
toluene, and twenty-two oxygenated fuels, were rated in duplicate 
in thirty-eight cars using the Modified Uniontown Technique (CRC 
Designation F-28-75 described in Appendix C), plus some addition- 
al instructions. All testing was done on chassis dynamometers. Rat- 
ings were obtained at full throttle with all thirty-eight cars, and at 


the most critical part-throttle condition (occurring with manifold 
vacuum of 4 in. Hg (13.5 kPa) or greater above the full-throttle 
vacuum) with nine cars. 


12710 Oxygenates: options, opportunities, 

Ecklund, E.E.; Timbario, T.J. (US Dept. of” Ener Wash 
ington, DC). pp 262-266 of 1984 suouealigpentiniin de- 
partment. Locker, L.J. Washington, DC; American Petrole- 
um Institute (1984). (CONF-841037—). 

From American Petroleum Institute refining meeting; San 
Francisco, CA, USA (2 Oct 1984). 

As lead has been phased out of gasoline and the demand for 
octane has grown faster than the refining capability to produce it, 
oxygenated hydrocarbons have received increased interest and are 
in greater use. This has reached the point where market and busi- 
ness decisions are influenced, and some stakeholders have taken 
business positiors presumably consistent with their risks and/or op- 
portunities. Competing, and sometimes contradictory, actions have 
been reported by the media, and, coupled with motorist problems 
with the use of some fuels, have gained the attention of consumers, 
the fuels and automotive industries, government officials, and even 
the courts. This paper reviews the available oxygenated fuel op- 
tions and their related key characteristics, their relative status, and 
the opportunities and the obstacles involved in their use. The intent 
is to provide an objective background of the factors on which the 
controversy revolves, so that bystanders can better judge the issues 
at hand and those that may develop. 


0240 Storage 
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REFER ALSO TO CITATION(S) 12683, 13610 


12711 (IFRF-F—037/a/13) Testing of an a 
scaled down version of a Babcock Product En; 

and oil fired low NOx burner. Report on the BPE2 trials - 
ried out in June 1982, Hagiwara, A.; Flament, G. (Interna- 
tional Flame Research Foundation, Ijmuiden (Netherlands)). 
Dec 1983. 35p. IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands. 

Some tests are described on a scaled down prototype of a 
low NOx burner designed for both coal and heavy fuel oil firing 
incorporating both the principles of flue gas recirculation (FGR) 
and internal staged mixing of combustion air. The test burner had a 
nominal thermal input of 2.76 MW, and was installed in the IFRF 
No. 1 refractory furnace, cooled for water tube boiler heat extrac- 
tion simulation. For the majority of the tests, a high volatile West 
German bituminous coal was fired but some results are also pre- 
sented with heavy fuel oil firing. The tests were mainly restricted 
to observation of the effect of some burner design and input varia- 
bles upon flame geometry and stability and NOx emissions in the 
flue. For coal firing, it was found that the secondary air swirl had 
the strongest effect on NOx emission apart from the importance of 
excess air level. By introducing simulated FGR at a rate equivalent 
to 14% of the total air mass flow rate, 18.4% reduction of NOx 
relative to the optimized flame without FGR could be achieved. 
G.C.R.) 


12712 (VTT-TUTK—304) Thermal radiation hazard from 
LPG-fireballs, Partanen, J.; Vuorio, M. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland)). Aug 1984. 3lp. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86750268. 

By using some plausible assumptions we are able to extrapo- 
late the empirical, thermally radiating fraction of the energy from 
experimentally available fireball sizes to such larger masses that are 
relevant in industrial accidents. This is done by scaling the relevant 
parameters (fireball radius, its burning and cooling time) with the 
released fuel mass M(subf). The radiating fraction turns out to be a 
weakly decreasing function of the mass approximately Msub(fsup(- 
1/6)). In the end we estimate the health hazards from thermal radi- 
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ation to people at different distances as a function of M(subf). Tur- 
bulently burning fuel-rich fireballs cool both by thermal radiation 
and by mixing with ambient cold air. In this work we first study 
their relative effectiveness by re-analyzing published, small scale ex- 
perimental results and by two simple analytical models, which take 
into account only one of the cooling mechanisms at a time. The 
models indicate that mixing dominates over radiation. 


03 NATURAL GAS 


REFER ALSO TO CITATION(S) 12668 
0301 Reserves 


REFER ALSO TO CITATION(S) 13412 


12713 (PB—86-109162/XAB) US natural gas availability: 
gas supply through the year 2000. (Office of Technology As- 
sessment (U.S. Congress), Washington, DC). Feb 1985. 
255p. (OTA-E—245). NTIS, PC A12/MF AOl1. 

OTA examines both conventional and unconventional 
sources of natural gas, reviews current estimates of resource bases 
and production potentials, and examines key technical issues that 
will affect the future development of those sources. 


0302 Geology And Exploration 


(PB—86-103843/XAB) Analysis of gases in the 
earth's crust. Final report, January 1, 1982-February 28, 
1985. Jenden, P.D. (Global Geochemistry Corp., Canoga 
Park, CA (USA)). Jun 1985. 222p. NTIS, PC A10/MF AOl1. 
The composition of natural gas accumulations is controlled 
by many factors, including source material, burial depth, geother- 
mal gradient, migration history and the presence of reservoir oxi- 
dants. In order to investigate these factors, and in particular, to 
evaluate the economic significance of abiogenic, deep-earth gas, six 
hundred crustal gases have been analyzed for chemical and stable 
isotopic composition. Numerous accessory samples of oil, core and 
cuttings material, carbonate cement, pyrite, soil, and vegetation 
have also been analyzed. 


12715 (SV-FUD-G—2-4) Deep gas - Swedish premises - 
The Siljan ring structure. Investigations and evz!uations. 
(Swedish State Power Board, Vaellingby). Jan 1985. 150p. 
NTIS (US Sales Only), PC A07/MF AOl1. File Number 
DE86750197. 

The overriding objective of Vattenfalls Deep Gas Project is 
to find natural gas in Swedish geological structures. The latest 
stage has taken the form of a widely based scientific study on the 
application of the deep gas hypothesis in the Siljan Ring structure, 
with field investigations and examination of the results by independ- 
ent experts. The questions are whether there are connections with 
the inner regions of the earth as a source of the gas, whether there 
is a reservoir and whether or not there is a caprock, i.e. an imper- 
meable rock formation over the reservoir to retain possible deposits 
of gas. Field investigations have been carried out incorporating 
drilling and geophysical investigations and comprehensive analysis 
of the meteorite impact. The conclusions are that there are certain 
indications of a connection with the inner regions of the earth, that 
there are signs of a reservoir, and that there may be a sufficiently 
tight caprock. The investigations have also shown traces of natural 
gas with the kind of composition that could indicate a deep earth 
origin. The expectation model assumed for a find means that: The 
gas reservoir is believed to consist of crushed rock formed in con- 
junction with the meteorite impact and assumed to lie below a 
depth of 2 to 3 km but not deeper than 5 km. The seal (caprock) 
may consist of impervious granite with fractures that are complete- 
ly or partially healed as a result of mineralization, and where final 
sealing is by means of water in fine fractures. The reservoir is as- 
sumed to be filled with abiogenic gas. In the next stage, a deep hole 
should be drilled down to the anticipated reservoir depth . The in- 
formation should be sufficient to serve as the basis for a more defin- 
itive evaluation of the potential offered by the Siljan Ring structure 
as a natural gas reservoir. 
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0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 12578, 12672, 12674, 12677, 12681, 12702, 
13801 


0304 Products And By-products 
REFER ALSO TO CITATION(S) 13557 
0305 Health And Safety 


REFER ALSO TO CITATION(S) 12722, 12723, 12728 


12716 (PB—86-102811/XAB) Semiconductor laser source 
for natural gas leak detection. Final report, September 1, 
1984-March 31, 1985. Elliott, R.A. (Oregon Graduate 
Center, Beaverton (USA)). Jun 1985. 39p. NTIS, PC A03/ 
MF AOl1. 

The feasibility of using semiconductor lasers as infrared 
sources for handheld natural gas leak detectors was assessed. The 
detection system was assumed to be based on the differential ab- 
sorption (DIAL) technique and to operate at ambient temperatures. 
The absorption spectra of the major components of natural gas, 
methane and ethane, were measured in the spectral range from 1.2 
to 2.0 micrometers where cryogenic cooling of detectors is not re- 
quired. Both spectra exhibited absorption features due to overtones 
of the fundamental C-H stretching modes strong enough to be suit- 
able for DIAL measurements. The literature on semiconductor 
lasers was reviewed both to determine which types emit in spectral 
regions overlapping the absorption bands of methane and ethane 
and which allow the high power pulsed operation necessary for 
DIAL systems. Lasers made from InGaAs emitting near 1.65 mi- 
crometers are suitable for methane detection. However, consider- 
able materials development would be needed to develop a laser for 
ethane detection. Cleaved-coupled-cavity (C*) laser structures 
appear to be the most promising means of tuning and narrowing the 
linewidth of the emitted light. An experiment with a ten-emitter 
phased array (C*) laser showed significant line narrowing. 


0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 12692, 12693, 12713 


12717 (NP—6750196) Influence of the market on the 
choice of the extension of pipelines. A study performed by 
Swedegas AB. (Swedegas AB, Stockholm). Feb 1983. 99p. 
(In Swedish). NTIS (US Sales Only), PC A0O5/MF AOl. 
File Number DE86750196. 

Projekt gastransitering. 

Swedegas has studied the conditions of the use of natural gas 
in the Swedish energy market in the scope of the project Gas Tran- 
sit. The influence of the extension of pipelines on the gas market 
has been analysed. Four alternatives have been studied in this 
project. The market analysis of the nineties will be very unsettled. 
The results of the calculations for four extensions are presented and 
discussed. Conceivable energy consumption and cost have been es- 
timated. 


12718 An overview of the gas Analysis Modeling System 
(GAMS). Kydes, A.S.; Mariner-Volpe, B.; Minasi, M.J.; 
O'Neill, R.P.; Wade, S.H.; Wing, B.J. (Energy Economy 
Systems Analysis Division, Brookhaven National Laborato- 
ry. _ NY). Energy (Oxford); 10: No. 8, 951-962(Aug 


This paper is an overview of the March 1984 version of the 
Gas Analysis Modeling System (GAMS), the detailed natural gas 
market model used by the Energy Information Administration 
(EIA) to analyze the U.S. natural gas markets. 
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0308 Environmental Aspects 


REFER ALSO TO CITATION(S) 12702, 12706 


12719 (NILU-OR—13/83) Nitrogen oxide concentrations 
as a result of emissions from a planned gas terminal at Kaar- 
stoe. Sivertsen, B. (Norsk Inst. for Luftforskning, Kjeller). 
Feb 1983. 23p. (In Norwegian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86750225. 

Nitrogen oxide-concentrations at ground level as a result of 
emissions from a planned gas terminal at Kaarstoe, was estimated. 
The stack heights were first evaluated to a minimum of 60 m, to 
avoid ground level concentrations of NO2 exceeding 200-350 yg/ 
m*. Revised emission rates required stack heights of 30-50 m. The 
annual average NO2-concentration will not exceed 5 pg/m* in the 
most polluted 30-degree sector. 


12720 (PB—85-248649/XAB) Daily dispatching of natu- 
ral gas based on air quality (DDNGAQ). Final report. de 
Nevers, N. (Oros Co., Salt Lake City, UT (USA)). 31 Dec 
1982. 233p. NTIS, PC Al1/MF AOl1. 

The technical and policy aspects of daily dispatching of nat- 
ural gas based on air quality (DDNGAQ) are examined. It is shown 
that the supply situation in the natural gas industry which would 
have made DDNGAQ possible in the 1970s has changed substan- 
tially so that DDNGAQ is no longer possible. It is suggested that 
DDNGAQ may be possible in the future. E] Paso Natural Gas and 
Electric Company, and Southern California Gas are examined for 
the period July 1, 1976 through June 30, 1977. It is revealed that 
these companies could have practiced DDNGAQ during this 
period, producing significant benefits at negligible costs. 


12721 (UCRL—53581) Phenomenology and modeling of 
li ed natural gas vapor dispersion. Morgan, D.L. Jr.; 

orris, L.K.; Chan, ST. Ermak, D.L.; McRae, T.G.; Ce- 
derwall, R. T;; Koopman, R.P.; Goldwire, HC sr.; 
McClure, J.W.; aay Me W.J. (Lawrence Livermore Nation- 
al Lab., CA (USA r 1984. 92p. NTIS, PC A0S/MF 
AOl. File Number E86 05299. 

The purpose of the Burro series of spill experiments, in 1980, 
and one of the purposes of the Coyote series, in 1981, was to inves- 
tigate the atmospheric dispersion of cold, dense LNG vapor result- 
ing from an LNG spill onto water. The atmospheric dispersion of 
LNG vapor differs from that of passive pollutants. Analysis of the 
LNG vapor concentration data obtained in these spill experiments 
shows the effects of three physical phenomena that are particularly 
important in the dispersion of a dense cryogenic gas: (1) reduction 
in the turbulent mixing rate with air due to stable density stratifica- 
tion, (2) gravity flow of the cloud, and (3) ground heating of the 
cloud. These phenomena affect the maximum distance to the lower 
flammability limit (LFL), an important quantity which indicates the 
potential extent of an accidental combustion. The LFL distance 
also depends on the spill parameters and meteorological conditions. 
Our analysis indicates two additional phenomena, rapid-phase-tran- 
sition (RPT) explosions and differential boiloff (producing increased 
ethane-to-methane ratio), that can lead to significant increases in the 
LFL distance. Both the SLAB and FEM3 computer codes incorpo- 
rate mathematical models of the physics that governs the dispersion 
phenomena. SLAB is a one-dimensional, crosswind-averaged, con- 
servation-equation model that calculates cloud height and width, 
and then uses these values to determine the crosswind distribution 
of LNG vapor concentration. FEM3 is a fully three-dimensional, 
conservation-equation model that can include variable terrain. Both 
models are time-dependent. In spill simulations, both give results 
that are in agreement with the experimental data for downwind 
extent and duration of the flammable region and other cloud fea- 
tures. In addition, FEM3 can simulate the complicated three-dimen- 
sional structure of a cloud where heavy-gas dispersion and terrain 
effects predominate. 24 refs., 48 figs., 6 tabs. 


12722 Large-scale _rapid-phase-transition explosions. 
McRae, T.G. (Lawrence Livermore Nat'l. Lab., Livermore, 
CA 94550). pp x 909-941 of Multi-phase flow and heat trans- 
fer III. Part —— Veziroglu, T.N.; Bergles, A.E. 
New York, NY; Elsevier (1984). (CONF- 830439—). 


03 NATURAL GAS 
0309 Artificial Stimulation 


From 3. multi-phase flow and heat transfer symposium; 
Miami, FL, USA (18 Apr 1983). 

In 1981 experiments a special effort was made to investigate 
the RPT phenomenon by varying and measuring the physical pa- 
rameters thought to be responsible for it. The results of the RPT 
experiments and observations at China Lake are presented and dis- 
cussed here. Many of these results differ from those obtained in lab- 
oratory-scale experiments, indicating the presence of a scaling 
effect that is not yet understood. A critique of current cryogen/ 
water RPT models is also presented, with special emphasis on their 
applicability to the large-scale spill results. 


12723 Use of risk analysis methods in the LNG industry. 
Pelto, P.J. (Pacific Northwest Lab., Richland, WA). pp 239- 
255 of Low-probability/high-consequence risk analysis. 
Waller, R.A.; Covello, V.T. New York, NY; Plenum Press 
(1984). (CONF-820656—). 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

This paper examines the use of probabilistic risk analysis 
methods in the liquefied natural gas (LNG) industry and summa- 
rizes some ongoing work being conducted at Pacific Northwest 
Laboratory (PNL) using risk analysis techniques to assess LNG fa- 
cility release prevention systems. The basic facilities for LNG proc- 
essing, transportation, and storage include import and export termi- 
nals, marine vessels, peakshaving/satellite facilities, and truck tank- 
ers. Risk analysis results can be used to characterize the safety of 
the current system, identify areas for improvement, determine regu- 
latory compliance, guide research and development, and evaluate 
system changes. Previous risk analysis studies on LNG facilities are 
reviewed in terms of successes and problems in meeting the above 
objectives. PNL is performing a study of the effectiveness of LNG 
release prevention and control systems. 
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12724 (NIPER—121) Fracture conductivity studies: 
Project OEIC. Final report. Maloney, D.R. (National Inst. 
for Petroleum and Energy Research, Bartlesville, OK 
(USA)). Nov 1985. Contract FC22-83FE60149. 56p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86005735. 
The objectives of this study were to develop facilities and 
obtain engineering data for predicting the flow conductivity of hy- 
draulically generated fractures, in oil and gas producing under- 
ground formations, from reservoir rock and proppant properties. 
Equipment and methods used to predict the embedment of single 
and multilayer proppant placements into the faces of a hydraulic 
fracture are presented. Proppant conductivity test equipment, engi- 
neering data, and procedures based on proposed API recommenda- 
tions are described. These procedures were used to predict the flow 
conductivity of propped fractures. Factors which effect the con- 
ductivity of propped fractures are discussed. 16 refs., 16 figs., 1 tab. 


12725 (PB—86-102886/XAB) Hydrologic characteriza- 
tion of coal seams for methane recovery--Activities 5 and 7 
progress report: review of single-phase hydrologic testing in 
coalbeds and development of unsaturated-fiow well-test proce- 
dures. Topical report, June 1983-December 1984, Way, S.C.; 
Bumb, A.C.; Koenig, R.A.; McKee, C.R.; Reverand, J.M. 
(In-Situ, Inc., Laramie, WY (USA)). May 1985. 125p. 
NTIS, PC A06/MF AOl. 

Activities 5 and 7 are part of a program to hydrologically 
characterize coal seams for designing effective dewatering schemes. 
Activity 5 evaluated the single-phase well testing methods that are 
used in analyzing coal seams and assessed the effectiveness of dewa- 
tering designs. Activity 7 examined stress-dependent permeability 
effects and discovered an intermediate, unsaturated flow regime 
(between single-phase flow of water and two-phase flow of gas and 
water), and developed appropriate testing and data analysis proce- 
dures. Examination of five cases in which single-phase test methods 
were used in coal seams proved that instantaneous and constant- 
rate methods are useful when appropriate precautions are observed. 
A model of a stress-sensitive aquifer was developed and used to 
show that stress sensitivity is apparently insignificant in the case 
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available for application. The method was applied to a drawdown 
test in which unsaturated flow was observed. 


12726 (UCID—20610) Unconventional Gas Program at 
the Lawrence Livermore National Laboratory. Heuze, F.E. 
(Lawrence Livermore National Lab., CA (USA)). Jan 1986. 
Contract W-7405-ENG-48. 27p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE86005289. 

The Unconventional Gas Program at Lawrence Livermore 
National Laboratory is composed of two parts: the Western Gas 
Sands subprogram; and the Eastern Devonian Shales subprogram. 
The objective of the LLNL Western Gas Sands subprogram is to 
improve the understanding of the stimulation mechanics of lenticu- 
lar and jointed tight gas reservoirs. Particular emphasis is put on 
the interaction of induced fractures with natural fractures, and on 
the determination of relevant rock mass properties for input to hy- 
drofracture simulators. Accomplishments are presented for the 
studies on: (1) fluid-driven fracture propagation in jointed rocks; (2) 
three-dimensional hydrofrac simulator; and (3) mechanical and 
sonic properties of Mesaverde rocks. The objective of the LLNL 
Eastern Devonian Shales subprogram is to provide better models 
and better diagnostics for the stimulation of tight shale reservoirs, 
with an emphasis on dynamic or tailored-pulse loading (TPL), and 
on geological reservoir characteristics such as rock. properties, in- 
situ stresses and locaiion of natural fractures. Results are presented 
for the following 5 tasks; remote fracture sensing by sonic reflec- 
tion; sonic in-situ stress tool; geostatistical analysis of Devonian 
shales databases; models of tailored-pulse gas well stimulation; and 
mechanical and sonic properties of Eastern Devonian shales. 33 
refs., 19 figs., 2 tabs. 


0310 Legislation And Regulation 

REFER ALSO TO CITATION(S) 12728, 13411 

0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 12716, 12717, 12720 


12727 (DTH-IMSOR-RR—1984-14) Optimization in the 
Danish natural gas system. Ravn, H.F. (Technical Univ. of 
Denmark, Lungby. Inst. of Mathematical and Operations 
Research). Jun 1984. 15p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86750592. 

The Danish natural gas system over the next few years intro- 
duces a new form of energy in Denmark. We describe the efforts of 
planning the location of the network of pipes. Optimization meth- 
ods are discussed, and a detailed account of the development and 
use of a model based on maximizing the net present value is given. 
Specifically the problem of duality gaps in the model is dealt with 
and the significance of this, as well as methods to overcome it, are 
discussed. Finally the relationship between centralized optimization 
and hierarchical and decentralized decision making is outlined. 


12728 (NP—6750195) Natural gas safety land use. 
(Swedish State Power Board, Vaellingby). Apr 1983. 33p. 
(In Swedish). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86750195. 

This paper describes the influence of safety problems on the 
use of land in the context of the project Gas Transit. It supplements 
the earlier report to the government and it will serve as a basis for 
the discussions with municipalities, landowners, organizations, and 
companies. 


12729 (NP—6750596-Pt.1) Gas project. The proposal of 
the Swedish State Power Board for the extension of pipe-line. 
Part 1. (Swedish State Power Board, Vaellingby). Mar 
1983. 235p. (In Swedish). NTIS (US Sales Only), PC Al1/ 
MF AO1. File Number DE86750596. 

The aim of the report is to facilitate the decision concerning 
the main extension of a possible pipe-line for natural gas from 
Northern Norway to the continent. Four alternatives are described. 
Analyses, motives, and proposals for continued investigations are 
presented. The details of the background data are given in part II 
of the report. 
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12730 (NP—6770093-Pt.2) Gas project. The proposal of 
the Swedish State Power Board for the extension of pipe-line. 
Part 2. (Swedish State Power Board, Vaellingby). 1983. 
191p. (In Swedish). NTIS (US Sales Only), PC A09/MF 
AO1. File Number DE86770093. 

The aim of the report is to facilitate the decision concerning 
the main extension of a possible pipe-line for natural gas from 
Northern Norway to the continent. Four alternatives are described. 
Analyses, motives, and proposals for continued investigations are 
presented. Part II contains the details of the background data. 


12731 (PB—86-103777/XAB) Ultrasonic flowmeter for 
gases, Final report. Bender, D.A.; Glicksman, L.R.; Peter- 
son, C.R. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Oct 1984. 84p. (MIT-EL—84-020). NTIS, PC 
A05/MF AOI. 

An ultrasonic flowmeter is developed for use in natural gas 
mains. The characteristics of the application and the dynamic head 
device presently employed are described. The performance require- 
ments, design, and prototype testing of the ultrasonic instrument are 
discussed. The viability of a unique metering technique using re- 
flected acoustic pulses was experimentally demonstrated. The flow- 
meter developed herein requires access to one side of the gas line 
and is self calibrating. It was concluded that continued develop- 
ment will produce a unit suitable for use in commercial service. 


0340 Combustion 


REFER ALSO TO CITATION(S) 12722, 13610 


12732 (IFRF-F—090/a/1) A further investigation into 
combined coal/natural gas combustion with a parallel flow 
burner. Report on the GdF 2 trials carried out in June-July 
1982, Bortz, S. (International Flame Research Foundation, 
Ijmuiden (Netherlands)). Dec 1983. 95p. IFRF, P.O. Box 
10000, 1970 CA IJmuiden, Netherlands. 

Described are the results of a further experimental investiga- 
tion in the field of partial replacement of pulverized coal by natural 
gas in the firing of cement kilns. An experimental parallel flow 
burner was again used for the combined firing of coal and gas into 
the no. 1 refractory furnace which was uncooled for the first 2.5 m 
but had sufficient cooling in the back end of the furnace to reduce 
and control the flue gas temperature to approx. 1300°C. Nominal 
combustion air preheat levels of 800°C were produced by a com- 
bustion of indirect and direct preheating, the latter in combination 
with oxygen replacement. Two coals were fired at varying rates in 
combination with the natural gas to give an overall nominal ther- 
mal input of 2.65 MW (i.e. 2 MW fuel + 0.65 MW preheat). Coal 
types were an Australian, low volatile bituminous and a West 
German anthracite with volatile contents of approx. 20% and 4% 
(daf) respectively. In addition to input-output measurements, data 
of in-flame gas temperature and analysis of solid and gaseous sam- 
ples are presented with derived total and volatile burnout informa- 
tion. (J.C.R.) 


0350 Storage 


REFER ALSO TO CITATION(S) 13740 
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REFER ALSO TO CITATION(S) 12547, 12551 


12733 (EPRI-AP—4257-SR-Vol.2, pp 28.1-28.18) Tech- 
nology in oil sands success. Reavill, P.S. (Syncrude Canada 
Ltd., Edmonton, Alberta). Dec 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920119. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 
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SYNCRUDE CANADA LTD., a consortium of industry 
and government participants, is currently producing seme 40 mil- 
lion barrels per year of high quality synthetic crude oii through the 
surface mining, extraction and upgrading of bitumen from the Ath- 
abasca Oil Sands. Plans are in place to increase the production level 
to 50 million barrels per year by 1989. At that time the mining op- 
eration will be required to deliver 100 million tonnes of oil sand 
(ore) per year to the extraction plants, and handle quantities of 
waste ranging from 50 to 75 million tonnes per year. The Syncrude 
plant is located at Mildred Lake, 40 km north of Fort McMurray 
and 480 km northeast of Edmonton in the province of Alberta, 
Canada. The overall Syncrude process has been discussed in a 
number of papers and is presented diagramatically in Figure 2. The 
"bitumen producers”, consisting of overburden removal, mining, 
extraction and tailings disposal, account for about half the total 
Syncrude operating costs. Considerable research and development 
effort has been, and continues to be, applied to improve both mate- 
rial handling and bitumen recovery methods. The Syncrude plant, 
as originally constructed, has demonstrated a viable commercial op- 
eration for mining, extracting and upgrading tar sands to produce a 
synthetic crude oil product. Initial technical problems have been 
overcome, and technical enhancements have improved the econom- 
ic performance of the complex. There remain many opportunities 
for applying and developing new technology to the operation to 
further improve the economic performance. The additions and im- 
provements approved to-date, together with the prospect of further 
capacity additions, demonstrate the owners’ confidence in the long- 
term viability of this operation. 


12734 (EPRI-AP—4257-SR-Vol.2, pp 33.1-33.27) 
VEGA-COMBI-cracking process for upgrading heavy oil and 
bitumen. Holighaus, R. (Veba Ocel Entwicklungs-Gesell- 
schaft mbH, Gelsenkirchen, Germany). Dec 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920119. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 


tion conference; San Francisco, CA, USA (14 Apr 1985). 
VEBA's technology for the up g of heavy oils, bitu- 


mens and refinery residues - namely the VEBA-COMBI-Cracking 
(VCC), and the VEBA-LQ-Cracking (VLC) process - is derived 
from the old German high-pressure hydrogenation technology for 
the liquefaction of coal. Since 1978, more than 20 different feed- 
stocks have been tested in bench-scale units and an overall reaction 
model was developed on a statistical basis. Correlations between 
temperature, specific throughput and conversion level have been 
calculated. The model permits the prediction of product slates and 
qualities for different feedstocks. The bench-scale experiments show 
that conversion levels of up to 98% can be achieved for all types of 
feedstocks at temperatures between 440 and 480°C and pressures 
from 150 to 300 bar. The required pressure level varies with feed- 
stock quality. All results gathered in these bench-scale equipments 
are presently checked on a larger scale. For this purpose, VEBA 
OEL AG and LURGI GmbH, Frankfurt, have built a 200 bbi/d 
VCC demonstration plant at VEBA’s Scholven refinery. The test 
runs demonstrated a residue conversion of up to 95% in a once- 
through operation mode under excellent stable condition in a cas- 
cade of liquid-phase hydrogenation reactors. Specific throughputs 
are comparable with VEBA’s bench-scale experience. Product 
yields and properties fit the expected values. Of special importance 
is the fact that it was possible to achieve pressure reduction from 
280 down to 175 bar, thus indicating the large development poten- 
tial of the VCC process. A techno/economical assessment of a 
commercial-sized VCC plant demonstrates that this process is 
highly attractive if feedstocks can be provided at a reasonable 
price. Due to the fact that the VCC process is almost insensitive 
with respect to the quality of the feed, there are good chances to 
meet this requirement. 


12735 (PB—85-238541/XAB) Alkaline scrubbing of in- 
situ oil shale retort offgas at Geokinetics. Taback, H.; Gold- 
stick, R.; Bates, E. (KVB, oe — CA (USA)). Aug 
1985. 16p. NTIS, PC A02/MF 

The paper discusses the use a EPA‘ mobile wet scrubber 
on a 200-acfm slipstream of Geokinetics’ retort offgas to investigate 
the H2S removal efficiency and selectivity (percent H2S removal/ 
percent CO2 removal) as a function of liquid/gas contact time, al- 
kaline solution OH(minus) concentration, and the specific scrubbing 
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chemical. A venturi and spray tower were used to produce contact 
times of about 0.003 and 0.2 second, respectively. Three alkaline so- 
lutions (NaOH, KOH, and NH4OH) were employed on each con- 
tactor at various concentrations for a total of 22 runs. To analyze 
these results and provide design criteria for future alkaline scrub- 
bers a sophisticated computer model employing the penetration 
theory for liquid-phase mass transfer was developed. 


12736 (PB—85-239515/XAB) Processing in-situ oil shale 
retort offgas -_ a Stretford plant at Geokinetics. Taback, 
H.; Quartucy, G.; Bates, E. (K VB, Inc., Irvine, CA (USA)). 
Aug 1985. 1p. Sins. PC A02/MF AI 01. 

The paper discusses the use of EPA’s transportable Stretford 
process pilot plant on a 700-acfm slipstream of in-situ shale oil 
retort offgas to investigate H2S removal efficiency and process 
compatibility. This was the fourth application of the pilot plant 
which had demonstrated a continuously improving performance. 
During this test, the pilot plant was operated first with a venturi 
contactor alone and then with the venturi followed in series by a 
packed tower contactor. With the venturi alone, the plant achieved 
95% removal efficiency, but its average performance was lower. 
With the addition of the packed tower, the removal efficiency 
reached 99+%. Excessive foaming of the process solution was ex- 
perienced which was attributed to the presence of organic aerosol 
in the retort offgas. 


12737 (PB—85-243335/XAB) EPA (Environmental Pro- 
tection Agency) oil-shale research activities. Bates, E.R. (En- 
vironmental Protection Agency, Cincinnati, OH (USA). 
Hazardous Waste Engineering Research Lab.). Aug 1985. 
12p. NTIS, PC A02/MF AO1. 

The paper is an overview of EPA’s oil shale research activi- 
ties. In spite of substantial cutbacks in the program, several new 
projects should not only be of interest to developers and research- 
ers but also support future regulatory and permitting decisions by 
the Agency. New activities include: evaluation of the potential for 
using combusted Green River shale to adsorb SO, as a primary 
sulfur control technology, preparation of a new Pollution Control 
Technical Manual on the Unishale B and C processes, and prepara- 
tion of two state-of-the-art reports addressing planning and designs 
for retorted oil shale disposal and control of gaseous emissions from 
retorting. Activities that have been ongoing for some time include: 
investigation of leaching and hydraulic properties of retorted shales 
(including co-disposal of wastewater and shale), field tests of Stret- 
ford and caustic scrubbing for control of HeS in shale offgas, a 
compilation of available information on solid-waste characteristics 
for various retorting technologies, and assessment of retorted-shale 
as a liner for retorted shale disposal sites. 


12738 (UCID—16986-85-3) Lawrence Livermore Nation- 
al Laboratory oil shale project. Quarterly report, July-Sep- 
tember 1985. Lewis, A.E. (ed.). (Lawrence Livermore Na- 
tional Lab., CA (USA)). Dec 1985. Contract W-7405-ENG- 
48. 25p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86005617. 

Progress reports are presented for the following studies: (1) 
retort modeling; (2) retort gases and thermodynamic equilibrium; 
(3) hydrogen donation in the pyrite to HS reactions; and (4) quan- 
titative aspects of sulfur gases from oil shale. (AT) 


12739 Flow of crushed oil shale through circular orifices. 
Carley, J.F. (Lawrence Livermore National Lab., CA). 
Powder Technology; 41: 181-196(1985). Contract W-7405- 
ENG-48. 

The gravity flow of crushed Colorado oil shale from a 18 
cm dia. glass column through flat circular and converging conical 
orifices was studied using high-speed cinematography. Factors 
tested were: (1) diameter of flat-entry and conical orifices, (2) three 
sizes of shale in one broad and two narrow distributions, (3) 
upward air velocity, (4) viscosity and surface tension of wetting liq- 
uids (one simulating hot shale oil), and (5) presence of up to three 
crossing tubes in the shale bed. Arching sometimes caused stopage 
of flow with orifice-to-particle size ratios (D/W) as high as 7.25. 
No interparticle motions were visible at levels above about 1.5 
column diameters from the orifice. Except when there was air 
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flowing upward, discharge rates were not consistently different 
when the bed was full than at other levels while it emptied, but 
local mean velocities measured over 10 cm depth sections ranged 
widely, about 40% of the mean value. For the runs made with dry 
shales through flat orifices, the rate of discharge was proportional 
to the square of the effective opening, D-2W, rather than the 2.5 
power reported by other workers for more uniform, smoother, 
rounder materials. In a flat-bottom vessel, crushed shale forms its 
own final entrance cone around the orifice, with an included angle 
of 90°. When conical throats with an included angle of 40° were 
inserted, flow rates were 50-100% higher. Shale 6 mm and larger 
that was wet with simulated shale oil flowed as well as dry shale. 
The presence of only 0.7% of very fine material in dry shale ap- 
pears to have a lubricating effect, causing the shale to pack more 
tightly and flow faster. 


12740 Development of a local void-defect model which 
accounts for yield losses caused by flow nonuniformities. 
Lyczkowski, R.W. (Components Tech. Div., Argonne Nat'l 
Lab., Argonne, IL60439). pp 739-754 of Multi-phase flow 
and heat transfer III. Part B: Ni Blesoler Veziroglu, T.N.; 
Bergles, A.E. New York, Elsevier (1984). (CONF- 
830439—). 

From 3. multi-phase flow and heat transfer symposium; 
Miami, FL, USA (18 Apr 1983). 

The purpose of this paper is to quantify the specifics of the 
local void-defect-induced flow maldistribution model discussed by 
Galloway. This model explains many of the phenomena observed 
during retorting of wide size-range oil shale particles. The differ- 
ence between this model and that proposed earlier is that the local 
void-defect model presents a low risk approach to the flow nonuni- 
formity problem, since it is constructed from validated tools al- 
ready in existence. Both macro and local flow effects are accounted 
for. Most importantly, the model pinpoints the key mechanisms in- 
volved in oil yield losses caused by flow irregularities. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 12684, 12738, 15266 


0406 Direct Uses And By-products 


REFER ALSO TO CITATION(S) 12644 
0410 Environmental Aspects 


REFER ALSO TO CITATION(S) 12737, 14528 


05 NUCLEAR FUELS 
0501 Reserves 
REFER ALSO TO CITATION(S) 14745 


12741 (AD-A—158571/0/XAB) Thorium. Hedrick, J.R. 
(Card Corp., Denver, CO (USA)). 1985. 14p. NTIS, PC 
A02/MF AO1. 

Thorium is usually associated with uranium or the rare-earth 
elements and yttrium ad is widely distributed in the Earth's crust. 
Its occurrence in the Earth's crust of 10 parts per million makes it 
more abundant than one-half the elements. France is the principal 
world supplier, deriving thorium compounds as a byproduct of 
processing imported monazite for the rare earths. Monazite is 
mined mainly in Australis, Brazil, India, Malaysia, and the United 
States as a byproduct of recovering titanium and zirconium miner- 
als or tin minerals. About 90% of the thorium consumed in the 
United States is used in refractories, incandescent lamp mantles, 
aerospace alloys, nuclear fuel, and welding electrodes. Thorium-232 
is transmuted under neutron bombardment into uranium-233, which 
is fissionable in a chain reaction. Therefore, thorium can be used as 
a fuel in the generation of nuclear energy. Construction of more 
nuclear reactors that use thorium as a fuel would create a substan- 


ERA-11/7 / 1714 


tial market for thorium compounds. The future use of thorium as a 
nuclear fuel is uncertain, and demand for thorium in nonenergy ap- 
plications is expected to remain small. Existing facilities for mining 
and processing monazite and for producing thorium have the ca- 
pacity to meet probable demand to 2000. Monazite is expected to 
remain the major source of thorium as a result of its cost advan- 
tages as a byproduct of processing the rare earths. 


0503 Mining 

REFER ALSO TO CITATION(S) 12840, 14670, 14671 
0504 Feed Processing 

REFER ALSO TO CITATION(S) 12834, 12842 
0505 Enrichment 


12742 (UCRL—93713) Experiences in control system 
design aided by interactive computer programs: temperature 
control of the laser isotope separation vessel. Gavel, D.T.; 
Pittenger, L.C.; McDonald, J.S.; Cramer, P.G.; Herget, C.J. 
(Lawrence Livermore National Lab., CA (USA)). 1985. 
Contract W-7405-ENG-48. 10p. (CONF-851209—7). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86004481. 

From 24. IEEE conference on decision and control; Ft. Lau- 
derdale, FL, USA (11 Dec 1985). 

A robust control system has been designed to regulate tem- 
perature in a vacuum vessel. The thermodynamic process is mod- 
eled by a set of nonlinear, implicit differential equations. The con- 
trol design and analysis task exercised many of the computer-aided 
control systems design software packages, including MATLAB, 
DELIGHT, and LSAP. The working environment is a VAX com- 
puter. Advantages and limitations of the software and environment, 
and the impact on final controller design is discussed. 


12743 Development of an enrichment measurement tech- 
nique and its application to enrichment verification of gaseous 
UF,. Close, D.A.; Pratt, J.C.; Atwater, H.F. (Los Alamos 
National Lab., NM, USA). Nuclear Instruments and Methods 
in Physics Research, Section A: Accelerators, Spectrometers, 
Detectors, and Associated Equipment; 240: No. 2, 398-405(15 
Oct 1985). 

A technique has been developed to verify the enrichment of 
gaseous UF¢ inside cylinders. This technique combines an X-ray 
fluorescent measurement of the total amount of gaseous uranium 
with a measure of the 185.7 keV gamma ray from *°5U using two 
collimators to obtain an enrichment that is independent of the pres- 
sure of the gaseous uranium and independent of the deposit that 
forms on a surface in contact with UFs. This technique has the re- 
quired sensitivity to determine whether the process gas is of urani- 
um enrichment <=20% or >20%. 


12744 (LA-tr—85-35) System for simulating an ion ex- 
change column for separation of isotopes. Pessoa, P.P.; Filho, 
J.S.R. (Los Alamos National Lab., NM (USA); Instituto de 
Fisica Teorica, Sao Paulo (Brazil)). 1985. Contract W-7405- 
ENG-36. Translated from INIS-BR-120; Brasil, 1983, pp 
145-150. 8p. NTIS, PC A02/MF A01l; GPO Dep. File 
Number DE86005001. 

There are two principal methods of using an ion exchange 
column for separation of isotopes, depending on the type of resin 
they contain. The first, when the resin is cationic, consists of filling 
the column with a reducing agent and then adding U(VI) to form 
an absorption zone of appropriate thickness, and then decanting 
with an oxidizing agent. In the other, and more desirable, method 
anionic resin is used and the column is not filled, using an oxidizing 
agent and then adding a sufficient quantity of U(VI) to form an ab- 
sorption zone of desired thickness. After this we decant the U(VI) 
in the column with an appropriate reducing agent. We propose to 
reproduce the movement of the uranium in the absorption zone. 
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0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 13279, 13280, 13779 


12745 Breeding nuclear fuels with accelerators - replace- 
ment for breeder reactors. Grand, P.; Takahashi, H. (Brook- 
haven National Lab., Upton, NY). Nuclear Instruments and 
Methods in Physics Research, Section B: Beam Interactions 
with Materials and Atoms; 10/11: No. 1, 454-459(15 May 
1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

High-current, high-energy linear accelerators are potential 
competitors to breeder reactors and fusion devices for the produc- 
tion of fissile fuel. Accelerator breeder studies, conducted at Chalk 
River (Canada) and Brookhaven National Laboratory during the 
last decade, indicate that the technology is available and system's 
costs competitive with that of the LMFBR and Fusion-Hybrid sys- 
tems. This paper adresses the technical issues to be faced in an ac- 
celerator specifically designed for commercial operation of this 
kind, the neutronics and engineering feasibility of target systems, 
and related fuel-cycle cost/benefit analysis. A nearly optimized ac- 
celerator breeder concept consisting of a 1.5 GeV, 300 mA linear 
accelerator, and of a H2O-cooled, U-metal target (or thorium) has 
been designed and costed. Accelerator efficiency, beam-to-plug, is 
estimated at 50% and target power generation efficiency, beam-to- 
thermal output, at about 600% (U-metal case). Fuel costs produced 
by the facility are practically entirely driven by capital investment 
costs. This is also true for any competing system. On the basis, the 
accelerator breeder is economically competitive with the LMFBR 
while offering real advantages in terms of safety, fuel cycle flexibil- 
ity, and resource independence. (orig.). Also published as report 
BNL--35495. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 12793, 12794, 12795, 12796, 12800, 12831, 
13363, 13788, 14316, 15247 


12746 (INIS-mf—9830, pp 179-197) Characterization of 
, compounds containing iodine. Furrer, J.; Wilhelm, J.G. 1983. 
(In German). NTIS (US Sales Only), PC A10/MF AO1. 
File Number DE86780372. 

In Rand D projects for disposal concepts for special radio- 
active wastes. 

In this paper, results and experience gained at the Karlsruhe 
reprocessing plant and experimental results determined at the proto- 
type dissolver off-gas purification plant PASSAT are described. A 
milestone in the head-end off-gas purification concept has been set 
by optimizing an iodine filter using remotely exchangeable filter 
drums fitting into 400 litre waste casks. The dynamic leaching-out 
was measured in solutions of carnallite and NaCl. The iodine ab- 
sorbing agent was AC6120-12 w/o Ag. 


12747 (PNL—5708) Laboratory studies of shear/leach 
processing of zircaloy clad metallic uranium reactor fuel. 
Swanson, J.L.; Bray, L.A.; Kjarmo, H.E.; Ryan, J.L.; Mat- 
suzaki, C.L.; Pitman, S.G.; Haberman, J.H. (Pacific North- 
west Labs., Richland, WA (USA)). Dec 1985. Contract 
AC06-76RL01830. 107p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE86005100. 

The safety aspects addressed centered on understanding and 
explaining the undesirable reactions, “fires,” observed in a few in- 
stances during earlier processing of such fuel at the Nuclear Fuels 
Services (NFS) plant at West Valley, New York. Consideration of 
the dissolver fires that occurred at NFS leads to the conclusion that 
they resulted from rapid reactions with uranium metal, rather than 
with zirconium metal or with sensitized weld beads. The fires ob- 
served at NFS during hulls handling operations may have involved 
sensitized weld beads as suggested by earlier investigators, but cur- 
rent results suggest that these fires also could have been caused by 
reactions involving uranium metal. Very little pyrophoric activity 
was observed in leeached cladding hulls, indicating a very low 
probability for safety problems resulting from the U-Zr intermetal- 
lic zone in N-Reactor fuel. Consideration of the potential role of 
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hydrides in the fires observed at NFS indicates that they were also 
not important factors. Consideration was also given to protective 
atmospheres to be used during shearing to prevent excessive reac- 
tion during that operation. A water deluge during shearing will 
likely provide adequate safety while meshing well with other proc- 
ess considerations. Studies on the dissolution of metallic uranium in 
nitric acid show an initial slower reaction followed by a faster reac- 
tion that proceeds at a sustained rate for a prolonged period of 
time. At solution concentrations typical of those encountered in 
practical uranium dissolver conditions, this sustained rate is gov- 
erned by an equation such as: Dissolution rate = K (surface area) 
({HNOs]+2[U])/sup 2.6/. Little difference was found in dissolution 
rates of as-fabricated and of irradiated fuel. The transuranic element 
content of leached cladding hulls was found to be ~ 400 nCi/g. 
This is too high to allow disposal as low-level waste. 


12748 (ZfK—551) Assessment of the thorium cycle. 
Herbig, R. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)). Feb 1985. 
15p. (In German). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86700590. 

The high costs in the development of nuclear power have 
made it unpracticable to develop the uranium cycle and the thori- 
um cycle simultaneously. Increasing awareness of the limited re- 
sources seems to cause a change of attitude towards the use of tho- 
rium. In the long run the thorium cycle can provide better fuel uti- 
lization than the uranium cycle. Commercialization of the thorium 
cycle would give added flexibility to the world’s nuclear industry 
in dealing with the delay in FBR introduction. Furthemore, the 
thorium fuel cycle can reduce power costs under certain circum- 
stances, particularly at higher U30s-prices. The combination of con- 
verter and breeder to a symbiotic system appears to provide an at- 
tractive model to meet global energy needs in future. Since the tho- 
rium cycle involves recycling of bred **°U, remote refabrication 
will be required. Vibro-compaction of bulk-fuel, especially the 
sphere-pac-process for fabrication of fuel elements has attracted 
special attention because it comprises fewer mechanically intensive 
process steps than pellet technology. Owing to the high thermal 
stability of thorium, the advantages of metallic fuel may be used, 
but commonly oxide fuel will be preferred since the technology is 
well known. 


12749 Separation of uranium from technetium in recovery 
of spent nuclear fuel. Friedman, H.A. (to Dept. of Energy). 
US Patent 4,528,165. 9 Jul 1985. Filed date 13 Jun 1984. vp. 

PAT-APPL-559501. 

A method for decontaminating uranium product from the 
Purex process comprises addition of hydrazine to the product 
uranyl nitrate stream from the Purex process, which contains hexa- 
valent (UO2?+) uranium and heptavalent technetium (TcO,-). 
Technetium in the product stream is reduced and then complexed 
by the addition of oxalic acid (H2C20,), and the Tc-oxalate com- 
plex is readily separated from the uranium by solvent extraction 
with 30 vol. % tributyl phosphate in n-dodecane. 


12750 (WINDSCALE-TRANS—1013) In-line _instru- 
ments and automatic laboratory equipment for process control 
of the Purex process. Groll, P. Translated from Atomkernen- 
ergie Kerntechnik ; 46: No. 2, 94-99(1985). 14p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86900441. 

Includes 2 pages of original figures. 

For more than 15 years the author's Institute has been en- 
gaged in the development of in-line instruments for the continuous 
monitoring of concentrations of components in the process stream 
of a reprocessing facility. These instruments offer advantages, in 
comparison with the analyses of single samples in the analytical lab- 
oratory; their use reduces the need for routine samples. The instru- 
ments developed are described, their specification given, and the 
conditions for their use discussed. Despite the usage of these in-line 
instruments, the routine laboratory will still be required to analyze 
single samples, and the development of automatic laboratory equip- 
ment was started. A fibre-optic photometer has been developed, as 
well as a sample-changer with variable counting geometry for y- 
spectroscopy. The a-spectra are measured and evaluated automati- 
cally. 
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0509 Transport And Storage 
REFER ALSO TO CITATION(S) 12762, 13922 


12751 (CEGB-TPRD/B—0191/N83(DEC)) Analysis of a 
high speed train impact on a fuel transport flask. Dowler, 
H.J. (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). May 1983. 37p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE86700962. 

Current requirements for flask testing involve the recom- 
mended IAEA 9m drop test onto a flat unyielding surface. Howev- 
er, in practice impacts may occur at speeds far greater than the 30 
mph equivalent of a 9m drop but into a yielding target. Additional- 
ly, the flask itself may be the target. This report investigates the 
postulated accident of a high speed train travelling at 125 mph im- 
pacting a stationary flask. The objectives of this report are to estab- 
lish the forces that are involved and to put them into the context of 
the regulation drop tests, to investigate what effects the train as a 
whole has on the impact and to identify the significant parameters 
that determine the force level. A one dimensional model of the 
train is used to obtain the flask loading when the flask is both fixed 
and free, these giving the upper and lower bounds for all possible 
flask constraints. 


12752 (CONF-830528—54) Preliminary assessment of 
nuclear waste transportation cost and risk for operation of the 
first repository at candidate sites. Peterson, R.W.; 
McSweeney, T.1.; Varadarajan, R.V.; Wilmot, E.L.; Cash- 
well, J.W.; Joy, D.S. (Battelle Memorial Inst., Columbus, 
OH (USA); Sandia National Labs., Albuquerque, NM 
(USA); Oak Ridge National Lab., TN (USA)). [1986]. Con- 
tract AC05-840OR21400. lip. NTIS, PC A02/MF AOI; 


GPO Dep. File Number DE85016395. 


From 7. international symposium on packaging and transpor- 
tation of radioactive materials; New Orleans, LA, USA (15 May 
1983). 

To support the selection of the first commercial nuclear 
waste repository site in 1987, environmental analyses of five candi- 
date site locations are currently being performed. The five locations 
are in the Gulf Interior Region, the Permian Basin, the Paradox 
Basin, Yucca Mountain, and the Hanford reservation. These loca- 
tions are shown in Figure 1. Costs and operational risks associated 
with the transportation of nuclear wastes to a single repository lo- 


cated in these regions have been calculated for a life-cycle of 26 
years. 


12753 (EGG-LLW—7045) Radioactive Materials Packag- 
ing (RAMPAC) Radioactive Materials Incident Report 
(RMIR). RAMTEMP users manual. Tyron-Hopko, A.K.; 
Driscoll, K.L. (EG and G Idaho, Inc., Idaho F (USA)). 
Oct 1985. Contract AC04-76DP00789;AC07-76I1D01570. 
153p. (SAND—85-7178; TTC—0559). NTIS, PC A08/MF 
AO0l; 1; GPO Dep. File Number DE86005277. 

The purpose of this document is to familiarize the potential 
user with RadioActive Materials PACkaging (RAMPAC), Radio- 
active Materials Incident Report (RMIR), and RAMTEMP data- 
bases. RAMTEMP is a minor image of RAMPAC. This reference 
document will enable the user to access and obtain reports from da- 
tabases while in an interactive mode. This manual will be revised as 
necessary to reflect enhancements made to the system. 


12754 (INIS-mf—10010) Manuals for working with the 
radioactive packages. (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)). 1984. 6p. (In Malay). NTIS (US Sales y), 
PC A02/M¥ AO1. File Number DE86700961. 

Pamphlet contains guides for handling packages of radioac- 
tive materials. 
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REFER ALSO TO CITATION(S) 12746, 12835, 12838, 12839, 12843, 13226, 
13642, 13643, 13735, 13742, 13777, 14743, 14747, 14748, 14749, 15259 


12755 (AAEC/E—590) Instrumented leach column for 
the study of sulphide oxidation in waste heaps. Lowson, 
R.T.; Sarbutt, J.V. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights). May 1985. 27p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86700574. 

The construction, commissioning and first year of operation 
of a large scale, instrumented leach column are described. The 
column material was sulphidic mine overburden. Monitored param- 
eters included matrix potential, temperature, redox potential, dis- 
solved oxygen, pore space gas, water addition and drainage, togeth- 
er with pH, Cd, Cu, Fe, Ni, Zn, Cl-, F~, SO,” and PO,* in the 
effluent. 


12756 (AERE-G—3356) Investigation of the elution by 
seawater of cesium and strontium from loaded clinoptilolite. 
Harder, B.R.; Mitchell, I.H.; Smyth, M.J. (UKAEA Atomic 
Energy Research Establishment, Harwell. Chemical Tech- 
nology Div.). Jul 1985. 12p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86700935. 

Simple investigations of the elution of caesium and strontium 
from loaded clinoptilolite are described. The clinoptilolite was 
loaded to levels expected in the British Nuclear Fuels plc SIXEP 
plant and contacted with seawater at approx. 15 C. (The elution 
time was measured until about 99% of the caesium and strontium 
had been eluted.) It was found that 99% of the caesium was eluted 
in 35 hours but the strontium (with more variable results) took at 
least 400 hours for 99% elution. 


12757 (AERE-G—3361) Assessment of the dry cake dis- 
charge filter for dewatering Magnox silo sludge. Knibbs, 
R.H.; Blackwell, J.C.W. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Chemical Engineering Div.). 
Jun 1985. 6p. T(LWRP—84-P1). NTIS (US Sales Only), PC 
A02/MF AOI. File Number DE86701054. 

This report describes work on the operation and perform- 
ance of the Dry Cake Discharge Filter in dewatering a simulant for 
Magnox silo sludge. It is concluded that the filter is not suitable for 
dewatering radioactive Magnox sludge without considerable rede- 
sign of the pressure vessel and discharge port to give an unob- 
structed opening for the discharge of filter cake. 


12758 (AERE-M—3452) Near field sorption data for 
cesium and strontium. Ewart, F.T.; Terry, S.; Williams, S.J. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Chemical Technology Div.). Mar 1985. 21p. H.M. Sta- 
tionery Office, London, price Pound 4.00. 

Sorption data have been obtained for caesium and strontium 
on a variety of substrates, in a range of waters relevant to possible 
UK repositories. The data have been fitted to Freundlich isotherms. 
No sorption of caesium or strontium on stainless steel, or of cae- 
sium on polymer or magnesium hydroxide was found. Distribution 
ratios for caesium are shown to be more dependent on solution 
concentration than are those obtained for strontium. 


12759 (AERE-M—3483) Inactive trials on a shredder for 
PCM waste. Chester, I.B. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Chemical Engineering Div.). 
Jul 1985. 2ip. (PCMRP—85-P12). NTIS (US Sales Only), 
PC A02/MF AO0O1. File Number DE86701055. 

Future processing of plutonium contaminated waste will in- 
clude shredding of all soft items - mainly plastics and paper tissues - 
from glovebox operations. This paper describes tests on a Metal 
Box Pulvermatic HS800, prior to its installation in an active area. 
Measurements were made of the throughput rate of material, tem- 
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perature rise, hold-up, and the properties of the shredded product. 
Dust production is of some importance because of the possibility of 
dust explosions, but it is shown that the concentrations obtained 
below the cutters are less than those at which a deflagration can be 
propagated by a factor of at least 100. References to use of a par- 
ticular manufacturer's product do not necessarily imply a prefer- 
ence for that product. 


12760 (AERE-R—11688) Uranium series disequilibrium: 
application to studies of the groundwater regime of the Har- 
well region. Ivanovich, M.; Alexander, J. (UKAEA Atomic 
Energy Research Establishment, Harwell. Nuclear Physics 
Div.; UKAEA Atomic Energy Research Establishment, 
Harwell. Nuclear Physics Div.; British Geological Survey, 
Keyworth (UK). Fluid Processes Research Group). Mar 
1985. 40p. NTIS (US Sales Only), PC A03/MF A01. File 
Number DE86700936. 

Regional groundwater systems incorporating argillaceous 
formations beneath the Harwell site have been studied as part of a 
national research programme of investigation into the feasibility of 
disposal of low and intermediate radioactive wastes into argilla- 
ceous rocks. The principal aim of the programme is to establish the 
groundwater flow patterns using hydrogeological and geochemical 
methods in association with isotope contents and uranium series dis- 
equilibrium and thus provide an independent approach to the study 
of effective permeabilities of clay lithologies in a sedimentary se- 
quence. Thirty four groundwater samples derived from the high 
permeability formations in the Harwell region have been analysed 
for uranium and thorium content and **U/**U, *°Th/***U and 
230Th/?*2Th activity ratios. The uranium isotopic signatures have 
been interpreted in terms of the regional groundwater circulation 
and mixing patterns. The most significant zones of groundwater 
mixing determined from uranium isotopic data are situated just be- 
neath the edge of the confined strata. These zones coincide with 
the locations of hydraulic lows in the Great Oolite and the Coral- 
lian formations towards which the regional groundwaters move. It 
is concluded that the uranium isotopic signatures can be used to 
identify water masses and to evaluate mixing of groundwaters in a 
sedimentary sequence on a regional scale. 


12761 (AERE-R—11730) Washing of plutonium contami- 
nated combustible material. Washing of real waste materials. 
Ashby, P.J.; Wilkins, J.D. (OKAEA Atomic Energy Re- 
— Establishment, Harwell. Chemistry Div.). Sep 1985. 
. (LETTF—85-P15; PCMRP—86-P1). H.M. Stationery 

ice, London, price Pound 5.00. 

The washing process for the decontamination of combustible 
plutonium contaminated material has been under development for 
several years. In the experiments described in this report some runs 
have been carried out with inactive materials contaminated with 
plutonium but a series of experiments have been carried out using 
real wastes from Harwell and Sellafield. Some of the experiments 
have been directed towards establishing the lowest level of plutoni- 
um contamination which can be reached by using the washing 
process. In the earlier work it was established that the sodium hy- 
droxide wash solution could be reused and that the main source of 
aqueous effluent from the process is the rinse water which is used 
to remove the residual sodium hydroxide from the waste material. 
The rinse water contains only modest levels of a-activity (ca 10° a 
dpm/ml) but will require treatment prior to discharge. Experiments 
have been carried out at Sellafield on the treatment of effluents 
from the washing process; the Sellafield work identified ferric floc 
precipitation and treatment with potassium permanganate solution 
as promising treatment methods. A range of trials have been carried 
out on the solutions produced from the wash rig. 


12762 (ANS—242) Pre-disposal storage, transport and 
handling of vitrified high-level waste. Kempe, T.F.; Maytin, 
A. (Associated Nuclear Services, Epsom (UK)). Mar 1981. 
150p. (DOE/RW—82.016). NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE85781515. 

The objectives of this study were to review non site-specific 
engineering features of the storage, transport and handling of vitri- 
fied high-level radioactive waste prior to its transfer into an under- 
ground development. Section headings are: introduction (historical 
and technical background); characteristics and arisings of vitrified 
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high level waste; overpacks (additional containment barrier, corro- 
sion resistant); interim storage of HLW; transport of HLW; han- 
dling; conclusions and recommendations. 


(CONF-860317—6) Reaction of formaldehyde and 
nitric acid in a remotely operated thermosiphon evapcrator. 
Hall, R.; Patton, B.D.; Haas, P.A. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract ACO0S- 840OR21400. 14p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86005178. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

A safe, controlled method for reacting formaldehyde with 
excess nitric acid, while simultaneously concentrating a fissile urani- 
um nitrate solution, was developed and is being used successfully at 
Oak Ridge National Laboratory in a remotely operated thermosi- 
phon evaporator. The operation was adapted from laboratory stud- 
ies to semicontinuously process multikilogram batches. Thus far, ex- 
perience with this system includes the successful processing of 
more than 260 batches (2.7 kg per batch) of solution. 


12764 (DOE/ID/12509—T1) Peat: a natural repository 
for low-level radioactive waste. Thomas, E.D. (Pittsburgh 
Univ., PA (USA). Graduate School of Public Health). Dec 
1985. "Contract FG07-84ID 12509. 67p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86005496. 

A study has been initiated to evaluate the possibility of using 
peat as a natural repository for the disposal of low-level radioactive 
waste. One aspect of this study was to determine the retentive 
properties of the peat through measurements of the distribution co- 
efficients (K/sub d/) for Am-241, Ru-106, Cs-137, Co-57, and Sr-85 
in two layers of mountain top peat bogs from Lefgren’s, NY, and 
Spruce Flats, PA. These K/sub d/ values were then compared to 
literature values of various sediment/water systems at similar envi- 
ronmental conditions. Am-241, Ru-106, Co-57, and Sr-85 attained 
distribution coefficients in the organic rich layers of the bogs two 
orders of magnitude greater than those obtained previously at pH 
4.0. Although, the Cs-137 sorbed strongly to the inorganic rich 
layer of the Spruce Flats, PA, bog, the K/sub d/ values obtained 
for this isotope were, again, comparable or higher than those re- 
ported previously at pH 4.0, indicating the greater retentive proper- 
ties of the peat. A chromatographic “theoretical plate” model was 
used to describe the field migration of Cs-137. The advection and 
diffusion coefficients were higher in the Lefgren’s Bog, NY, than 
those obtained for the Spruce Flats Bog, PA. These field data were 
substantiated by the lower Cs-137 K/sub d/ values determined in 
the laboratory for the Lefgren’s Bog, NY, compared to the Spruce 
Flats Bog. Although this model gave a good indication of the field 
migration, it neglected the process of sorption as defined by the 
sorption isotherm. Based on the time series data on distribution 
ratio measurements, a Cameron-Klute type of sorption isotherm 
was indicated, with rapid equilibrium initially superimposed onto a 
slower first order linear reversible equilibrium. This sorption iso- 
therm can then be used in the final form of a model to describe the 
migration of radionuclides in a peat bog. 19 refs., 15 figs., 10 tabs. 


12765 (DP—1706) WIPP/SRL in-situ and laboratory 
testing programs. Part I. MIIT overview, nonradioactive 
waste glass studies, Wicks, G.G. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Nov 1985. Contract AC09-76SR00001. 76p. Baer PC A05/ 
MF AO!1; 1; GPO Dep. File Number DE86005341 

In-situ testing of the performance of Savannah River Plant 
(SRP) waste glass is an important component in ensuring its long- 
term safety in potential repository environments. This effort is ex- 
emplified by (1) over 100 SRP waste glasses that have been buried 
in granite in Sweden for two years (2) additional SRP samples that 
will be buried in clay in Belgium this year and (3) the new in-situ 
program involving the burial of simulated SRP and international 
waste glass compositions in salt at the Waste Isolation Pilot Plant 
(WIPP) later this year. The current report provides an overview of 
the new and extensive WIPP/SRL in-situ effort. This program is a 
joint undertaking between the Waste Isolation Pilot Plant (WIPP) 
and the Savannah River Laboratory (SRL) and is the first field test 
involving burial of simulated nuclear waste glasses to be conducted 
in the United States. The most extensive part of the WIPP/SRL 
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program is the Materials Interface Interactions Tests or MIIT. This 
is an international effort which currently involves the burial of 974 
waste form samples, consisting of fourteen different glass composi- 
tions from seven different countries. In addition to these samples 
there are also over 300 specimens of potential canister or overpack 
metals of about a dozen different metal types and over 600 backfill 
and salt samples. In total, there will be over 1900 relevant interac- 
tions between waste forms, potential canister and overpack metals, 
backfill and salt that will result from the burial of these specimens 
in the WIPP salt site. The MIIT effort is one of the largest cooper- 
ative efforts ever undertaken in the waste management field. The 
extensive data base produced from these tests will benefit a wide 
variety of disciplines and a wide cross-section of the waste manage- 
ment community. 19 refs., 12 figs., 5 tabs. 


12766 (ETR—320) Activity report of the European Com- 
pany for the Chemical Processing of Irradiated Fuels (1984), 
Drent, W. (ed.). (European Company for the Chemical 
Processing of Irradiated Fuels, Mol (Belgium)). Jul 1985. 
6lp. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86700298. 

For the fiscal year 1984, the technical activities of Euroche- 
mic were: a) the cleaning of the vessels having contained medium 
level liquid wastes and the incorporation into bitumen of the result- 
ing solution, b) the conditioning of plutonium contaminated solid 
waste, c) the civil engineering works of Building 29 were complet- 
ed and the mounting of equipment was begun. The installation will 
assure the surface storage of the blocks resulting from vitrification, 
by means of Pamela installation of the high-level liquid wastes. The 
report includes administrative matters as well as health and safety 
activity. 


12767 (EUR-—-9267) Management modes for iodine-129. 
White, I.F.; Smith, G.M. (Commission of the Euro 
Communities, Luxembourg). 1984. 68p. Commission of the 
European Communities, Luxembourg. 

This study completes a two-stage programme, supported by 
the Commission of the European Communities, on management 
modes for iodine-129. The models for the radiological assessment of 
iodine-129 management modes have been reviewed and, where nec- 
essary, revised, and a generic radiological assessment has been car- 
ried out using these models. Cost benefit analysis has been demon- 
strated for a variety of iodine-129 management modes; for a wide 
range of assumptions, the costs of abatement of atmospheric dis- 
charges would be outweighed by the radiological benefits. The cost 
benefit analysis thus complements and confirms the preliminary 
conclusion of the previous study: iodine-129 should be trapped to a 
large extent from the off-gases of a large reprocessing plant and dis- 
posed of by other suitable means, in order to ensure that all expo- 
sures from this radionuclide are as low as reasonably achievable. 
Once the major fraction of the iodine-129 throughput of a reproc- 
essing plant has been trapped from the dissolver off-gases, there are 
unlikely to be strong radiation protection incentives either for fur- 
ther trapping from the dissolver off-gases or for trapping from the 
vessel off-gases. In a generic study it is not possible to state an opti- 
mum choice of process(es) for abatement of atmospheric discharges 
of iodine-129. This choice must be determined by assessments in the 
specific context of a particular reprocessing plant, its site, the waste 
disposal routes that are actually available, and also in the wider 
context of the management plans for all radioactive wastes at the 
plant in question. 


12768 (EUR—9363) Conversion of Zircaloy to a massive 
chemically inert form. Atkinson, A.; Kearsey, H.A.; Knibbs, 
R.H.; Mercer, A.C.; Nickerson, A.K.; Pearson, D.; Sambell, 
R.A.J.; Taylor, R.I. (Commission of the European Commu- 
nities, Luxembourg). 1985. 22p. Commission of the Europe- 
an Communities, Luxembourg. 

The report covers work carried out in the period July 1980 - 
December 1982 on the development and assessment of an aqueous 
route for the conversion of Zircaloy fuel element cladding to a 
stable oxide form and on alternative methods for incorporating the 
oxide into monolithic waste forms suitable for long-term storage 
and disposal. The work included two aspects, preliminary process 
development studies aimed at demonstrating the key steps in the 
process, and studies on the alternative immobilization techniques 
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and the properties of the resulting waste forms. Experimental stud- 
ies have shown that the "hydrous zirconium oxide” (with a residual 
fluoride content), following calcination at about 500°C, can be hot- 
pressed at 800-1000°C and 22.5 MPa to a high density ceramic 
waste form with good capacity for the incorporation of active spe- 
cies, such as U* and Sr**, and high leach resistance. Parallel stud- 
ies have been carried out on the incorporation of the washed "hy- 
drous zirconium oxide” in a range of cement matrices. A prelimi- 
nary chemical engineering assessment of the overall process has 
been made and flowsheets for a plant to convert 250 kg Zircaloy/ 
day have been prepared. 


12769 (EUR—9423) Characterization of low and medium- 
level radioactive waste forms. Joint annual progress report 
1982, Vejmelka, P.; Sambell, R.A.J. (Commission of the Eu- 
ropean Communities, Luxembourg). 1984. 188p. Commis- 
sion of the European Communities, Luxembourg. 

The work reported was carried out during the second year 
of the Commission of the European Communities programme on 
the characterization of low- and medium-level waste forms. Ten 
reference waste forms plus others of special national interest have 
been identified covering PWR, BWR, GCR and reprocessing 
wastes. The immobilizing media include the three main matrices: 
cement, polymers and bitumen, and a glass. Characterization is 
viewed as one input to quality assurance of the waste form and 
covers: waste-matrix compatibility, radiation effects, leaching, mi- 
crobiological attack, shrinkage and swelling, ageing processes and 
thermal effects. The aim is a balanced programme of comparative 
data, predictive modelling and an understanding of basic mecha- 
nisms. 


12770 (EUR—9452) Development of a solidification proc- 
ess of alpha-bearing wastes in a ceramic matrix. Loida, A.; 
Schubert, G. (Commission of the European Communities, 
Luxembourg). 1985. lp. (In German). Commission of the 
European Communities, Luxembourg. 

The investigations were performed with emphasis put on the 
immobilization of original alpha-waste in ceramic matrices, and the 
characterization of the resulting ceramic pellets. Due to the work- 
ing program the following results have been achieved: - the quality 
with respect to the leachability of the ceramic matrix can be con- 
trolled by the AlOs/AlkO;s + SiO: - ratio of the matrix; - the feasi- 
bility producing monolithic blocks consisting of ceramic pellets, an 
inactive glass-filler and a container has been successfully demon- 
strated; - original dissolver residues from reprocessing have been in- 
corporated within a low and high alumina ceramic matrix. The 
product properties have been determined; - during the experimental 
work with original dissolver residues the volatility of ruthenium 
and molybdenum have been determined in function of the sinter- 
atmosphere, as well as of additives to the matrix ray materials; - the 
solidification of plutonium ash from the dry incineration within 
high alumina (0,78 and 0,87) matrices by different processing has 
been performed. The products have been characterized (leachabi- 
lity) phase composition, microstructure, porosity, mechanical 
strenth). 


12771 (EUR—9499) Development of large diamond- 
tipped saws and their application to cutting large radioactive 
reiaforced concrete structures. Rawlings, G.W. (Commision 
of the European Communities, Luxembourg). 1985. 27p. 
Commission of the European Communities, Luxembourg. 
The object of this research was to develop a large circular 
saw, capable of cutting away, by remote control, the inner radio- 
activated layer of reinforced concrete biological shields or pre- 
stressed concrete pressure vessel of gas-cooled reactors. Initial in- 
vestigations and enquiries put to the existing saw industry estab- 
lished although there were blades in use approaching the size and 
type required, the development of large machines was restricted to 
the fixed-bed type because there was little demand for deep sawing 
in the construction or demolition industry. Preliminary work was 
carried out in 1981 to demonstrate the largest available wall saw at 
that time which showed that by changing the blade three times, a 
kerf 810 mm deep could be achieved. From this demonstration, the 
design and development of a ‘free frame saw’ and construction of a 
660 mm blade as well as a 2500 min blade, were performed. Initial- 
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ly, the 660 mm blade was used to cut the concrete and reinforce- 
ment, followed by the 2500 mm blade to produce a 1 m kerf. Sub- 
sequent development and testing demonstrated that the 2500 mm 
blade could be controlled to "plunge cut”, that is to cut straight 
down in the reinforced concrete to a depth of 1 m in 7 minutes and 
would then advance at 160 mm/min; this is a work rate of 10 m?/ 
hr. The final demonstration was to mount the saw on an extendible 
boom and remove a 1 m® block of reinforced concrete from the 
vertical face of a test wall. 


12772 (EUR—9566) Further design work on a repository 
in a salt dome. Hamstra, J.; Janssen, L.G.L.; Velzeboer, P.T. 
(Commission of the European Communities, Luxembourg). 
1985. 51p. Commission of the European Communities, Lux- 
embourg. 

The report presents the cost estimate and the work plan for 
the construction of a repository, to be mined in a medium-size salt 
dome for the simultaneous disposal of different categories of solid 
radioactive wastes. The repository is designed for all categories of 
waste from 40 years of operation of 25 nuclear power stations of 
1000 MWe each, including the decommissioning waste from these 
stations as well as all the radioactive wastes from the hospitals and 
laboratories during a hundred-year period. The cost estimate in- 
cludes preparation of a site, the construction, operation and aban- 
donment of that repository. Moreover, an outline has been present- 
ed for a future updating and optimization study of the concept. 


12773 (EUR—9568) Treatment of active concrete waste 
arising from the dismantling of nuclear facilities. Barody, I.1.; 
Langridge, D.G.; Speyer, D.S.; Towell, D.R. (Commission 
of the European Communities, Luxembourg). 1985. Ip. 
Commission of the European Communities, Luxembourg. 

This report describes an investigation into a method of im- 
mobilizing dust following demolition of a concrete structure. It 
considers a number of materials that could be used for this purpose 
and selects sodium silicate for detailed assessment as a first choice, 
based on various practical factors. Part A dealing with the chemi- 
cal aspects shows that sodium silicate will successfully encapsulate 
dust in bulk and will affix that left attached to rubble and which is 
not easily removable. It determines the technology of use of sodium 
silicate and its properties in relation to dust encapsulation paying 
attention to the effect of the silica/alkali ratio on the properties of 
sodium silicate solutions. Part B, dealing with the engineering and 
process aspects, examines how the dust may be collected and stabi- 
lized with silicate. The preferred process from operational consider- 
ations is to pelletize the dust, so that it can be held in a harmless 
form. The pellets can be packed economically with more active 
material. A study of pneumatic conveying shows that the feasibility 
of collection by suction nozzle, conveying and separation from the 
air stream is not in doubt. Pelletizing machines are selected from 
those in use on other materials. The most successful machines are a 
pan agglomerator and various forms of briquetting roller compac- 
tion machines. A comparison is made of the properties of pellets 
made in these trials. This leads to recommendations of the most 
suitable pelletizing machine and process parameters for a pilot 
plant. For a remotely controlled pelletizing process the proportions 
of dust in different particle size ranges has to be controlled, particu- 
larly to ensure the presence of a sufficient quantity of fine particles. 
The strength of binder solution and the dustbinder ratio must also 
be controlled to optima established to suit the dust. 


12774 (EUR—9668) Radionuclide migration in fractured 
rock: hydrological investigations at an experimental site in 
the Carnmennellis granite, Cornwall. Heath, M.J.; Durrance, 
E.M. (Commission of the European Communities, Luxem- 
bourg). 1985. 73p. Commission of the European Communi- 
ties, Luxembourg. 

The objectives, methods and results of hydrological investi- 
gation of the granite at an experimental site in Cornwall are de- 
scribed and discussed. Constant head injection tests and radioactive 
tracer experiments have revealed a fracture permeability in which 
water movement is confined to discrete fractures separated by rock 
of very low permeability. Data on flow path frequency, orientation 
and effective hydraulic aperture, required for network modelling, 
are presented for a 700 m borehole, with additional hydraulic data 
from three other boreholes. In addition to fractures of average hy- 
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draulic conductivity a small number of major hydraulic features 
("main drains”) with major implications for radionuclide migration 
have been identified. A mean hydraulic conductivity for the granite 
investigated of 1.57 x 10-’ms~* has been obtained, 2.11 x 10™*ms™! 
if the major hydraulic features are excluded. 


12775 (EUR—9670) Conditioning of cladding waste by 
press compaction and tion in low-melting metal 
alloys. Broothaerts, J.; Casteels, F.; Daniels, A.; De Regge, 
P.; Huys, D.; Leurs, A. (Commission of the Euro Com- 
munities, Luxembourg). 1985. 85p. Commission of the Euro- 
pean Communities, Luxembourg. 

The wetting of waste components by lead- and zinc-based 
alloys has been examined. The lead-based metals, either low or high 
alloyed, did not achieve acceptable wetting of fresh or oxidized zir- 
caloy surfaces in the temperature range of 350°C to 550°C for ex- 
posure times up to 5 hours. The corrosion resistance of candidate 
embedment alloys on the basis of lead and zinc has been examined 
in two synthetic interstitial clay-waters, in direct contact with the 
clay, in a synthetic Asse brine solution and in contact with wet salt 
deposits. A unit compaction and embedment of active hulls at the 
scale of 50 to 100 g has been constructed and installed in a shielded 
cell. The compaction of irradiated hulls necessitates the use of 
slightly higher pressures to achieve the densification factor reached 
for inactive zircaloy. Batches of zircaloy and of stainless steel hulls 
have been compacted and embedded in lead alloys for leaching ex- 
periments using the natural water present in the Boom clay geologi- 
cal formation. A 3 meganewton compaction press has been installed 
in a mock-up shielded facility and its operation and maintenance by 
remote handling with telemanipulators has been studied. 


12776 (IAEA-TECDOC—337, pp 31-41) Technology 
and role of Cs and Sr separation in disposal strategy of high 
level waste. Baetsle, L.H. (Centre d'Etude de l'Energie Nu- 
cleaire, Mol (Belgium)). Jul 1985. NTIS (US Sales Only), 
PC A13/MF AOl. File Number DE86700463. (CONF- 
8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

The separation of Cs and Sr from the HLW by inorganic ion 
exchangers has been extensively studied in the sixties as a treatment 
method to separate “long lived” fission products from short lived. 
This approach needs very high decontamination factors and a sub- 
sequent partitioning of a-emitters. The separation of Cs and Sr in 
acid medium was thoroughly investigated at S.C.K./C.E.N. Mol 
and the results obtained are briefly discussed in the perspective of 
an over-all waste management strategy. Based on the existing tech- 
nical information, different flow sheets are discussed which identify 
the results to be aimed at for each of the separation steps involved. 
Though Cs and Sr separation from HLW showed to be of little ad- 
ditional advantage unless it is quantitative i.e. involving very high 
decontamination factors, a semi-quantitative separation approach 
showed to be very attractive in easing the terminal disposal prob- 
lem. Any separation of both radionuclides from HLW reduces a 
proportional way the heat output of the residual waste fraction and 
decreases the Cs contamination problems during vitrification. One 
of the limiting factors in disposal of vitrified HLW in conjunction 
with MLW and a-waste, is the decay heat emitted by the canisters. 
Roughly 1 KW/TEQU after 10 years and 0.6 KW/TEQU after 50 
years, a 90 0/o removal of both heat producing radionuclides 
(37Cs and Sr) can shorten the standard cooling time in engi- 
neered structures from 50 to 20 years, or less, depending on the 
thermal load of the formation, the separated Cs and Sr fractions 
have to be a-free (i.e. below 100 n Ci/g) and may not use more 
than 10 0/o of the initial equivalent glass volume. These require- 
ments are fundamental and call for very specific ion exchangers 
with high absorption capacity. These matrices constitute after 
drying and conditioning a first choice storage form during 300 
years. Beyond that period the radiation hazard becomes negligible. 
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12777 (IAEA-TECDOC—337, pp 63-73) Radioactive 
ruthenium removal from liquid wastes of ®*Mo production 
process using zinc and charcoal mixture. Motoki, R.; Izumo, 
M.; Onoma, K.; Motoishi, S.; Iguchi, A.; Sato, T.; Ito, T. 
(Japan Atomic ‘Energy Researc Inst., Tokai, Tharaki). Jul 
1985. NTIS (US Sales Only), PC "A13/MF A0l. File 
Number DE86700463. (CONF-8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

The production of ®Mo by the reaction of **°U(n,f) using 
UO, as target material was carried out at JAERI. Medium- and 
high-level liquid wastes arising from this production process con- 
tained U, Pu and fission products in which radioactive ruthenium in 
various valency and complex states was included. For the removal 
of radioactive ruthenium, after testing various combinations of ad- 
sorbents, a novel method using a column packed with adsorbents 
composed of zinc and activated charcoal (charcoal) was developed. 
The effects of composition of mixtures, flow rates, pH of feed solu- 
tions, washing, and repeated use on ruthenium removal efficiency 
were investigated. A feature of this column method is that the effi- 
ciency of removal can be recovered by washing with dilute nitric 
acid and it is possible to treat a large quantity of liquid wastes. It 
was found that this column method was also effective for the re- 
moval of U, #°Pu, '*Ce, “Eu and ‘Sb. This method was ap- 
plied to the treatment of actual medium- and high-level liquid 
wastes, the quantities of which were 600L and 124L respectively. 
After the removal of U, Pu and fission products by conventional 
removal methods such as coprecipitation, filtration, electrolysis and 
adsorption with inorganic adsorbents, residual *Ru was removed 
by using the column packed with a mixture of zinc and charcoal. 
Decontamination factors for **Ru ranging from 10? to 10* were 
obtained. The concentration of U, *°Pu, '*Ce, “®Eu, and **Sb 
after treatment were found to be below the limit of detection. 


12778 (IAEA-TECDOC—337, pp 85-95) Inorganic sor- 
bents in spent resin incineration. The ATOS process. Airola, 
C.; Hultgren, A. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Jul 1985. NTIS (US Sales Only), PC A13/MF 
A01. File Number DE86700463. (CONF-8406123— 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

The spent resins from the operation of nuclear power plants 
form a dominating waste category, by activity contents and by 
volume, Volume reduction by incineration is technically feasible 
but introduces problems by activity release in the off-gas and in ash 
solidification. By a chemical pretreatment that transfers radioactive 
nuclides to inorganic sorbents a considerable improvement is ob- 
tained in the incineration route. The paper summarizes efforts at 
STUDSVIK on developmental work along this line over the last 
years, resulting in the ATOS process. Included are results from wet 
activity transfer experiments, incineration of pretreated resins, and 
ash immobilization. The overall conclusion is that the ATOS proc- 
ess offers clear advantages as to clean off-gases, significant volume 
reduction and stable products. 


12779 (IAEA-TECDOC—337, pp ete Precipitated 
magnetite in alpha effluent treatment. Harding, K. (UKAEA 
Atomic: Energy Establishment, Winfrith). Ta 1985. NTIS 
(US Sales Only) PC A13/MF AOl. File Number 
DE86700463. (CONF-8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

Iron present as a fortuitous component of most nuclear plant 
effluents can be precipitated as magnetite after suitable chemical 
treatment. The spinel crystal lattice of the magnetite is able to in- 
corporate a wide range of foreign ions which includes many impor- 
tant radioactive species. Provided the operating conditions are well 
chosen the precipitated magnetite provides an excellent scavenger 
for many radionuclides and gives a denser more granular solid 
product to be separated from the effluent. than the more visual 
scavenging agent ferric hydroxide. The conditions under which 
magnetite can be formed by precipitation and its properties are pre- 
sented and compared with those of ferric hydroxide. Because mag- 
netite has a high magnetic susceptibility its separation by high gra- 
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dient magnetic separation becomes a possibility and data relevant to 
this is presented. 


12780 (IAEA-TECDOC—337, pp 113-131) Application 
of inorganic ion exchangers to the treatment of alpha-bearing 
waste streams. Hooper, E.W. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Chemical Technology Div.). 
Jul 1985. NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE86700463. (CONF-8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

The Department of the Environment is funding a generic 
programme of work at AERE, Harwell to examine the application 
of inorganic ion exchangers to the removal of radionuclides from 
aqueous waste streams. A literature survey has identified six ex- 
changers of potential use, they are: Titanium Phosphate, Zirconium 
Phosphate, Manganese Dioxide, Polyantimonic Acid, Hydrous Tita- 
nium Oxide and Copper Hexacyanoferrate. A programme of batch 
contact experiments using spiked solutions and solutions of irradiat- 
ed fuel has examined the extent and rate of absorption of radionu- 
clides from solutions 1 Molar in nitrate ion and with hydrogen ion 
concentrations between 1 Molar and pH=10; 2M and 4M nitric 
acid solutions have also been examined. This paper presents the 
data obtained so far on the absorption of plutonium, americium and 
neptunium from spiked solutions and of total a-activity removal 
from solutions of irradiated fuel. 


12781 (AEA-TECDOC—337, pp 213-221) Recovery of 
cesium-137 from radioactive waste solutions with a new “e 
plex inorganic ion exchanger. Zhaoxiang, S.; Zhigang, T. r 
Zun, H.; Zhenghao, L.; Haomin, W.; Taihua, L.; Boli, L. 
(Beijing ‘Normal Univ. (China)). Jul 1985. NTIS (US Sales 
Only), PC Al3/MF AOl. File Number DE86700463. 
(CONF-8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

Recovery of 1°7Cs from radioactive waste solution has been 
studied by using titanium phosphate - ammonium molybdophos- 
phate. The complex ion-exchanger shows favorable performance 
for the adsorption and elution of Cs. The product ‘*’Cs has more 
than 99% radioactive purity and high decontamination factors for 
103Ru, *Zr, Na, Sr, Am but less for “Rb and ‘Ce. A 
scheme for recovery process of °7Cs from radioactive waste solu- 
tion is suggested from the experimental results with this new com- 
plex ion-exchanger. 


12782 (IAEA-TECDOC—337, pp 223-236) Treatment 
actinides 


of liquid wastes containing and fission products 
using sodium titanate as an ion exchanger. Ying, Y.; Mei- 
giong, L.; Xiannua, F. (Academia Sinica, Beijing (China). 
Inst. of Atomic Energy). Jul 1985. NTIS (US Sales Only), 
PC A13/MF AOl. File Number DE86700463. (CONF- 
8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

The ion-exchanger selectivity and capacity of sodium tita- 
nate have been studied as well as the preparation and characteriza- 
tion of this inorganic compound. Sodium titanate has a high selec- 
tivity for polyvalent ions (Sr, Ce, Fe, Pu, Am, etc.) but not for 
monovalent ions (Cs) in neutral and basic radioactive waste solu- 
tions. Sodium titanate can be used for the separation and consolida- 
tion of these actinides and of fission products into a suitable waste 
form. 


12783 (IAEA-TECDOC—337, pp 237-247) Ion-ex- 

change properties of zeolites and their application to process- 

ing of high-level liquid waste. Kanno, T.; Mimura, H. 

(Tohoku Univ., Sendai (Japan). Research Inst. of Mineral 

Dressing and Metallurgy). Jul 1985. NTIS (US Sales Only), 

oo AOl1. File Number DE86700463. (CONF- 
=), 
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From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

Zeolites which have framework structures are excellent inor- 
ganic ion exchangers having high stabilities to radioactive irradia- 
tion. Their ion exchange properties and thermal transformation 
have been studied for the purpose of their application to the separa- 
tion of cesium and strontium from the high-level liquid waste 
(HLLW). Mordenite, one of the zeolites, selectively exchanged 
cesium ion with high selectivity coefficient more than 1000, thus 
cesium ion can be preferentially exchanged into the mordenite even 
in the acid solution around pH 1, and separate from other metal 
ions in HLLW. The selectivity for cesium ion decreases in the 
order, mordenite >> zeolite Y > zeolite X > zeolite A. The 
cesium exchanged mordenite is transformed to cesium aluminosili- 
cate (CsAISisO12) by calcination above 1200 deg. C. On the other 
hand, strontium is selectively exchanged into zeolite A and its se- 
lectivity is reversed to that of cesium ion, zeolite A > zeolite X > 
zeolite Y > mordenite. Strontium forms of zeolite A, X and Y are 
recrystallized to triclinic strontium aluminosilicate (SrAlSizOs) by 
calcination above 1100 deg. C. The leaching rates of cesium and 
strontium ions from these stable minerals are less than 10~® g cm™? 
day~', which are lower by the three orders of magnitude than those 
from borosilicate glass products. These excellent properties of zeo- 
lites for the separation and fixation of cesium and strontium can be 
applied to the partitioning process in the processing of HLLW and 
to the solidification. 


12784 (IAEA-TECDOC—337, pp 143-156) Efficacy of 
argillaceous minerals used as a migration barrier in a geologi- 
cal waste repository. Merz, E.R. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Tech- 
nologie der Nuklearen Entsorgung). Jul 1985. NTIS (US 
Sales Only), PC Al3/MF A0O1. File Number DE86700463. 
(CONF-8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbeuats for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

The current strategy for isolating nuclear wastes in an un- 
derground geological repository relies on a series of multiple bar- 
riers to restrict the release of radionuclides to the biosphere. Waste 
form and canister as well as the backfill material used to fill the 
space between the waste canister and the host rock, provide engi- 
neered barriers, whereas the repository itself and the overlying geo- 
logic medium represent natural barriers. A suitable backfill material, 
preferentially argillaceous minerals, exhibits the potentiai for pro- 
viding a multifunctional role in the overall performance of the 
waste package, significantly retarding radionuclide migration via 
solution flow. The backfill barrier will serve both as a physical bar- 
rier, preventing convective solution flow and allowing radionuclide 
penetration only by diffusion, and as a chemical barrier capable of 
chemically interacting with the radionuclides via sorption, ion ex- 
change or precipitation. The paper presents measurements of the 
hydraulic properties and the diffusion and sorption abilities of vari- 
ous bentonites and clays. They include investigations dealing with 
the sorpticn and retardation behaviour of the two most important 
fission product radionuclides, strontium and cesium. The Ksub(d)- 
values determined by batch distribution measurements show a 
strong dependence from the salt concentration in the solutions. 
Brine solutions bring about a displacement action upon sorbed ions. 
In highly compacted bentonites the transport of radionuclides 
through the backfill may be dominated by diffusion through the in- 
terstitial water. The rate of diffusion will thus depend on normal 
diffusion and on the sorption properties of the clay minerals. 


12785 (INIS-mf—9830) R and D projects for disposal 
concepts for special radioactive wastes. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
1983. 202p. (In German). NTIS (US Sales Only), PC A10/ 
MF AOl1. File Number DE86780372. 

Updated requirements for the elaboration of reference meth- 
ods or back-up methods for the conditioning and ultimate storage 
of special radioactive wastes are worked out. Subsequently, the 
present state-of-art and ongoing studies are analyzed. Special radio- 
active wastes collected in collecting points, or produced in medi- 
cine and industry are included in the paper. With special unclear 
wastes, the emphasis is on wastes from LWR-type reactors and 
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those from the unclear fuel cycle. The PTB data base is to be com- 
plemented by the characterization of waste compounds with vola- 
tile nuclides. 16 specialist contributions have been included in the 
data base. 


12786 (INIS-mf—9830, pp 16-24) Release of radioactive 
substances from slightly and medium radioactive waste stored 
in the salt mine at Asse. Stippler, R. 1983. (In German). 
NTIS (US Sales Only), PC Al0/MF AO1. File Number 
DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

Though the concentration of tritium in wastes was restricted 
and for wastes containing radium or thorium special packaging reg- 
ulations were introduced, the activity concentrations from tritium 
and radon in the mine gas are far higher than above surface. There 
is no hazard of exceeding limits in sufficiently ventilated parts of a 
mine. Large quantities of emanating radioactive substances can be 
handled in a mine for ultimate storage only if the overall release 
rate can be kept at a low level. This can be achieved by reducing 
the release from the product, by the use of gas-tight casks or by 
storing in sealable sections (e.g. in slot holes). 


12787 (INIS-mf—9830, pp 25-38) Radioactive wastes 
with volatile nuclides with regard to their ultimate storage in 
salt mines. Brennecke, P.; Ehrlich, D. 1983. (In German). 
NTIS (US Sales Only), PC A10/MF AOl1. File Number 
DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

The verification of aptitude for ultimate storage of radioac- 
tive wastes must include statements on waste compounds with the 
volatile radionuclides H-3, C-14, Kr-85, I-129 and Rn-222. Planning 
for the conditioning of wastes for the Federal storage site at Gorle- 
ben and for the mine Konrad form the basis for preliminary esti- 
mates of maximum release rates, for the requirements on waste 
compounds and for suggestions concerning further investigations 
from a business point of view. 


12788 (INIS-mf—9830, pp 39-46) Significance of special 
radioactive wastes for long-term safety in ultimate storage 
sites. Storck, R. 1983. (In German). NTIS (US Sales Only), 
PC A10/MF AO1. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

The radiological consequences of inflowing water into a 
closed ultimate storage site during post-operational phase for gen- 
erations to come are determined. The analysis considers the nu- 
clides C-14 and I-129. In this context, the origin of nuclide releases, 
i.e. the type of wastes and the location of the storage site in par- 
ticularly significant (reprocessing wastes or wastes from the region- 
al collecting points). The quantities of Rn-222 are estimated from 
the Ra concentrations in drinking water. As for tritium, the radio- 
logical consequences of storage at Gorleben are determined by 
means of analoge »: approach. 


12789 (INIS-mf—9830, pp 47-50) Safety-technological 
assessment of an ultimate storage site and of waste com- 
pounds to be stored. Eigenwillig, G.G. 1983. (In German). 
NTIS (US Sales Only), PC Al0/MF AOl1. File Number 
DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

The treatment schedule presented here, from raw waste to 
documentation by the institutions involved, shows the interrelations 
between radioactive wastes and the ultimate storage site. The 
design of waste compounds and the ultimate storage site as well as 
the optimization of the two factors requires combined consider- 
ation. 


12790 (INIS-mf—9830, pp 52-56) Origin, quantities pro- 
duced, and ways of conditioning of special wastes in regional 
collection points. Neider, R. 1983. (In German). NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE86780372. 
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In R and D projects for disposal concepts for special radio- 
active wastes. 

Radioactive substances to be collected at regional collecting 
points are mostly related to the radionuclides H-3, Ra-226 and Th- 
232. These special wastes form a particular group of wastes includ- 
ing such solid wastes which do not contain volatile radionuclides 
yet cannot, for other reasons, be conditioned in accordance with 
the old Asse qualifications. 


12791 (INIS-mf—9830, pp 57-74) Special wastes from in- 
dustry and nuclear medicine and questions related to their 
conditioning. Bremer, K.H. 1983. (In German). NTIS (US 
Sales Only), PC Al0/MF A0O1. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

The wastes in question are biological liquids such as human 
or animal sera likely to contain pathogenic organisms. The conven- 
tional risk of their disposal is to be rated higher than the relative 
radiological risk which may often be neglected. This is true in par- 
ticular with substances from nuclear medicine containing the nu- 
clides H-3, C-14, Tc-99m and I-125. Quantities produced annually, 
problems related to the disposal and alternative methods of disposal 
are discussed in brief. 


12792 (INIS-mf—9830, pp 75-85) Processing of radioac- 
tive special wastes from regional collecting points. Laser, M. 
1983. (In German). NTIS (US Sales Only), PC A10/MF 
AO1. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

The regional collecting points are statutorily obliged to per- 
form intermediate storage only. The wastes originate from medi- 
cine, research, isotope-processing industries and from the applica- 
tion of sealed sources. Only in exceptional cases, the regional col- 
lecting points are capable of conditioning wastes containing nu- 
clides H-3, C-14, Ra and Kr-85 as well as scintillation ceils and ion 
exchangers. 


12793 (INIS-mf—9830, pp 86-103) Disposal strategies 
for special wastes from reprocessing facilities - a survey. 
Bruecher, H.; Merz, E. 1983. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

Suggestions are made for the strategies for conditioning and 
safe disposal of radionuclides from the fuel cycle. They concern, in 
particular, the quantities produced, the disposal and alternatives for 
treatment and disposal of H-3, C-14, Kr-85 and I-129. (Extensive 
list of references). 


12794 (INIS-mf—9830, pp 104-112) DWK projects: Ce- 
menting of waste water containing tritium, cementing of fuel 
claddings. Pfeifer, W. 1983. (In German). NTIS (US Sales 
Only), PC A10/MF AOi. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

Claddings and structural parts are cemented in 400 litre roll- 
ing loop drums and subsequently stored for intermediate or ultimate 
storage as MAW. From the tritiated water stores, 84,000 Ci of the 
tritium contained in the fuel elements are pressed or solidified annu- 
ally. The disposal of conditioned waste from a reprocessing plant is 
presented in the form of a block diagram. 


12795 (INIS-mf—9830, pp 113-127) Investigations con- 
cerning the enrichment and fixation of radioactive wastes con- 
taining tritium. Knoechel, A. 1983. (In German). NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

The fixation of tritiated water in uncostly zeolites does not 
show problems of absorption and desorption. In practice, this can 
be done with no pressure at temperatures around 100°C. A fixation 
product is to be expected which can be used as silicate cement ag- 
gregate without difficulties. This method provides distinct advan- 
tages over methods using macrocyclic polyethers, aminopolyethers, 
extraction and cation exchangers. 
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12796 (INIS-mf—9830, pp 128-135) Tritium enrichment 
in aqueous phase by catalytic isotopic exchange. Schindewolf, 
U. 1983. (In German). NTIS (US Sales Only), PC A10/MF 
A01. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

At normal pressure, the most promising enrichment method 
appears to be an inverse current exchanger system using electrolysis 
at the bottom of the inverse current column apparatus and recombi- 
nation in an oxyhydrogen gas flame at the top of the column appa- 
ratus. A hydrophobic catalyst is used which is made of a pulverized 
mix of platinized activated carbon and PTFE. 


12797 (INIS-mf—9830, pp 136-145) Disposal of Kr-85 in 
compressed gas cylinders and in zeolites; application of the 
zeolite method to other radioactive gases. Penzhorn, R.D. 
1983. (In German). NTIS (US Sales Only), PC A10/MF 
A01. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

Ultimate storage of Kr-85 in compressed gas cylinders of 
structural steel or austenic special steels is possible for the required 
storage time of 100 years at temperatures of up to 200°C, since Rb 
corrosion under ultimate storage conditions may be neglected. 
When Kr is stored in CaNaA zeolite at temperatures from 340- 
650°C, the pressure is of secondary importance. CO. and CH, can 
also be durably solidified in zeolites 4A and 5A. It is presently 
being assessed whether this method is applicable to T and I-129. 


12798 (INIS-mf—9830, pp 146-155) Fixation and storage 
of fission krypton in sputter ion pumps. Henrich, E. 1983. (In 
German). NTIS (US Sales Only), PC A10/MF AOl. File 
Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

Common feature of all methods described is the annular gap 
geometry and the type of triode valve. The product produced by 
powdering in the ion sputter pump is a piece of metal which is stor- 
able with no difficulties. Several technical aspects and a cost assess- 
ment are discussed. 


12799 (INIS-mf—9830, pp 156-168) In-situ project: A 
concept for the disposal of special wastes together with 
MAW/LAW in non-access underground caverns. Kraemer, 
R.; Kroebel, R. 1983. (In German). NTIS (US Sales Only), 
PC A10/MF AO1. File Number DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

No personnel working underground is required for this 
project. This type of storage is, therefore, particularly appropriate 
for emanating special wastes. In a large-scale demonstration at the 
ASSE II pit, more than 1000 cm® of a flowable reference product 
will be conveyed into the prototype cavern (10‘ m*) through a 
feeding pipe journey 980 m in length and solidified in situ. For this 
purpose, a granulating crusher must be erected for crushing 1600 
tons of granulates to be produced with simulated MAW. A mixing 
plant above ground to produce flowable granulate concrete as well 
as the installation of the feeding pipe journey are required. 


12800 (INIS-mf—9830, pp 169-178) Planning and con- 
struction of a demonstration plant for pressing liquid wastes 
containing tritium. Jezierski, H. 1983. (In German). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE86780372. 

In R and D projects for disposal concepts for special radio- 
active wastes. 

On the basis of experience gained from the petroleum and 
natural gas industries and of preliminary planning of KFK in the 
course of the LHZ project, appropriate locations are to be found 
for ultimate storage sites ensuring an operative co-ordination of 
safety-related, materials-processing and storage-site related influ- 
ences. For this purpose, a geometric/chronological concentration 
gradient of the waste material in foam mortar and the barrier effect 
of the materials used for filling bore holes and the actual store will 
be determined. 
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12801 (INIS-mf—10038, pp 16) SYNROC demonstration 
plant design and philosophy. Kable, J.W. (Australian Atomic 
Energy Commission Research Establishment, Lucas 
Heights. Materials Div.). May 1985. NTIS (US Sales Only), 
PC A03/MF AOI. File Number DE86780356. (CONF- 
8505217—). 

From 4. AINSE engineering conference; Lucas Heights, 
Australia (16 May 1985). 


12802 (INIS-mf—10038, pp 17) Fabrication and testing 
of SYNROC containing radioactive waste elements. Seaton- 
berry, B.W.; Reeve, K.D.; Levins, D.M. (Australian Atomic 
Energy Commission Research Establishment, Lucas 
Heights). May 1985. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86780356. (CONF-8505217—). 

From 4. AINSE engineering conference; Lucas Heights, 
Australia (16 May 1985). 


12803 (INIS-mf—10038, pp 15) Storage and disposal of 
radioactive wastes. Reeve, K.D. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). May 
1985. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86780356. (CONF-8505217—). 

From 4. AINSE engineering conference; Lucas Heights, 
Australia (16 May 1985). 


12804 (INIS-mf—10038, pp 20) Terminal isolation of 
radwastes. Brady, B.H.G. (Commonwealth Scientific and In- 
dustrial Research Organization, Melbourne, Australia). May 
1985. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86780356. (CONF-8505217—). 

From 4. AINSE engineering conference; Lucas Heights, 
Australia (16 May 1985). 


12805 (IOS-Rep—188) CTD data from the northeast At- 
lantic Ocean 22 deg N - 33 deg N, 19 deg W - 24 deg W, July 
1983 during RRS DISCOVERY Cruises 138, 139. Saunders, 
P.M.; Manning, A. (Institute of Oceanographic Sciences, 
Godalming (UK)). 1984. 1i4p. NTIS (US Sales Only), PC 
A06/MF AO0O1. File Number DE86701072. 

This report presents lists and graphs of CTD data obtained 
aboard RRS Discovery during July 1983. A series of approximately 
27 stations were made in the vicinity of 32 deg 30’ N 20 deg W, 
150 miles West of Madeira, in support of an experiment to investi- 
gate the benthic boundary layer on the lower continental rise (in 
water depths approximately 4000 to 5000 m). South of this location 
stations were occupied along longitude 24 deg W culminating in a 
series on the lower continental rise near 23 deg N. All CTD data 
were reconciled with reversing thermometer observations and with 
measurements of salinity and dissolved oxygen derived from sam- 
ples. 


12806 (IOS-Rep—198) Review of biological processes 
within oceanic water columns relevant to the assessment of 
the safety of disposal of waste, notably radioactive isotopes 
on or within the sea bed. Angel, M.V. (Institute of Oceano- 
- Sciences, Godalming (UK)). 1985. 97p. NTIS (US 
ales Only), PC AO5/MF A011. File Number DE86701073. 
Pelagic biological processes and their connotations in the as- 
sessment of possible dispersal mechanisms of contaminants released 
on the deep oceanic seabed are reviewed. Biological gradients tend 
to be from the surface down so the search is for processes which 
run counter to these general gradients. Observed profiles of stand- 
ing crop of both plankton and micronekton show that below 2000 
m biological activity would have to be exceptionally dynamic to 
have an influence that will even approach within an order of mag- 
nitude of the dispersive effect of physical mixing. Examination of 
all forms of known migration mechanisms fails to reveal such dy- 
namic activity. Nor have any critical pathways been identified 
within the present or foreseeable pattern of exploitation of the 
oceans. However, a major gap in knowledge is whether the pattern 
of these biological processes changes substantially in the region of 
continental slopes. 
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12807 (IOS-Rep—201) Permeability and consolidation of 
deep-sea sediments. Schultheiss, P.J.; Gunn, D.E. (Institute 
of Oceanographic Sciences, Godalming (UK)). 1985. 94p. 
NTIS (US Sales Only), PC AO5/MF AO1. File Number 
DE86701074. 


This report presents permeability and consolidation data for 
a wide range of sediment types. Permeability is one of the two pa- 
rameters which are needed to directly quantify pore water advec- 
tion in deep sea sediments and which are being investigated in high- 
level radioactive waste study areas. While it is desirable that these 
parameters should be measured in situ it is argued that values of 
permeability can be measured sufficiently accurately in the labora- 
tory from core samples. Consequently, an apparatus has been devel- 
oped which enables sediment permeability to be measured at de- 
creasing void ratios during a back-pressured consolidation test. 
Data presented in this report from over 60 samples have established 
the major differences in permeability between various sediment 
types and how permeability changes as a function of burial depth 
and void ratio. Samples from two study areas in the North Atlantic 
Ocean, King’s Trough Flank (KTF) and Great Meteor East 
(GME), have been compared with samples of Red Clay (RC) ob- 
tained from the NW Pacific Ocean. Results are presented and dis- 
cussed. 


12808 (JAERI-M—84-001) Pyrolysis and melt solidifica- 
tion test of 8,y solid wastes by microwave heating. Fukuda, 
K.; Mito, N.; Shinji, Y.; Iwamoto, S.; Sato, M.; Kuribayashi, 
H.; Kikuchi, M.; Tamura, M. (Japan Atomic Energy Re- 
search Inst., Tokyo; Japan Atomic Energy Research Inst., 
Oarai, Ibaraki. Oarai Research Establishment). Feb 1984. 
90p. (In Japanese). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE86701063. 


To aim at more decreasing volume and stable solidification 
for the 8, y solid wastes which are unburnable and give harmful 
effects to the furnace and spent ion exchange resin, we investigated 
and experimented the pyrolysis and melt solidification treatment by 
the microwave heating. In the melt solidification treatment we in- 
vestigated the melt solidification characteristics of incinerator ash, 
sludge and sand. We obtained the following results. (1) Simulated 
B, y solid wastes samples were pyrolyzed easily by themselves or 
by mixing other samples, and were changed to low molecular 
weight gas component. (2) In the pyrolysis treatment, ashing treat- 
ment and melt solidification treatment, the volatilization rates of 
tracer to off-gas system were not influenced by the microwave 
power or the volume of purge gas, etc.. And each sample had char- 
acteristic volatilization rates. (3) The total volatilization rates were 
15.7 % for 187Cs and 2.9 % for Co in the pyrolysis and melt so- 
lidification treatment. (4) The total volume reduction ratio was 
about 1500 (the total weight reduction ratio :about 70) in the mix- 
ture of cloth, paper and polyvinyl chloride sheet, though the value 
varies in the sort of wastes. (5) The volume reduction ratio of simu- 
lated incinerator ash, simulated sludge and sand was 11, 5 and 1.5, 
respectively. Thus, we obtained good results entirely in the pyroly- 
sis and melt solidification treatment of the simulated 8, y solid 
wastes by microwave heating. 


12809 (JAERI-M—84-123) Incentives for partitioning 
method, (2). From the viewpoint of risk assessment in geolog- 
ic disposal of high-level wastes. Nakano, K.; Kubota, M.; Na- 
kamura, H. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Jun 1984. 53p. (In Japanese). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE86700929. 

The incentives for the partitioning of high-level wastes were 
discussed from the viewpoint of decreasing potential radiation doses 
in the geologic disposal of the solid wastes. The potential radiation 
doses were calculated with the probabilistic model for the diverse 
latent events which result in the release of radioactive nuclides to 
the biosphere, and the deterministic model for the nuclides migra- 
tion through the geosphere by the groundwater transportation. The 
results show that 7°7Np is the most significant nuclide which con- 
tributes to the radiation doses, and 7*°Th, 7Ra and Tc are next, 
and therefore the potential radiation doses in the high-level wastes 
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geologic disposal are greatly reduced by the partitioning of **7Np, 
the precursor **Am, and Tc. 


12810 (JAERI-M—84-125) Construction of shallow land 
simulation apparatuses. Yamamoto, T.; Ohtsuka, Y.; Takebe, 
S.; Ohnuki, T.; Ogawa, H.; Harada, Y.; Saitoh, K.; Wada- 
chi, Y. (Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jul 1984. 127p. (In Japanese). NTIS 
(US Sales Only), PC A07/MF AOl. File Number 
DE86700930. 

Shallow land simulation apparatuses in which natural soil 
can be used as testing soil have been constructed to investigate the 
migration characteristics of radionuclides in a disposal site. These 
apparatuses consist of aerated zone apparatus and aquifer zone one. 
In the aerated zone apparatus, aerated soil upon ground water level 
is contained in the soil column (d: 30cm x h: 120cm). In the aquifer 
zone apparatus, aquifer soil laying ground water level is contained 
in the soil vessel (b: 90cm x 1: 270cm x h: 45cm). This report de- 
scribes the outline of shallow land simulation apparatuses : function 
of apparatuses and specification of devices, analysis of obstructions, 
safety rules, analysis of accidents and operation manual. 


12811 (JAERI-M—84-136) Development of prediction 
code (MIGSTEM-2D) for radionuclide migration through soil 
layer packed in column. Ohnuki, T. (Japan Atomic Energy 
Research Inst., Tokyo; Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Aug 
1984. 42p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700931. 

Prediction code for radionuclide migraticn (MIGSTEM-2D) 
has been developed to estimate the migration of radionuclide 
through soil layer packed in column. The code is a differential 
model for the determination of the migration of dissolved constitu- 
ents in ground water through unsaturated porous media. The code 
was divided into two parts, one is the part for predicting soil water 
flow, the other is the part for estimating the migration of radionu- 
clide. Migration mechanism includes convection, hydrodynamic dis- 
persion, liquid-solid phase interaction and first order decay. Three 
types of liquid (Q)-solid(C) phase interaction equation are consid- 
ered: 1. Q=Ksub(d)C, 2. deltaQ/deltat=kideltaC/deltat+keC and 
3. deltaQ/deltat=ksQ-k,C. Concentration distribution and effluent 
curves were obtained by the code. 


12812 (JAERI-M—84-220) Relationship between leach 
rate of nuclear waste glass and residual amount of sodium on 
the glass surface. Kamizono, H.; Banba, T. (Japan Atomic 
Energy Research Inst., Tokyo; Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Dec 1984. 26p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE86701064. 

Leach tests of simulated high-level waste glass were carried 
out in order to examine the quantitative relationship between the 
amount of elements on the sample surface and that in the leachate. 
An experimental equation was obtained expressing the relationship 
between the amount of Na on the sample surface and that in the 
leachate. This shows that it is possible in some cases to estimate the 
amount of Na in the leachate by measuring the amount of Na on 
the sample surface. One example of such an estimation was ob- 
served with the simulated high-level waste glass leached at 100°C 
in the presence of a backfill material. 


12813 (KURRI-TR—245) Basic studies on radioactive 
liquid waste treatment by membrane materials. Study of the 
thermodynamic model. Koyama, A.; Shimoura, K.; Tsutsui, 
T. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.). 1983. 15p. (In Japanese). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700919. 

Since the affinity of the membrane material for solute is dif- 
ferent from the affnity for solvent, and that is the basic principle of 
the membrane separation, it is important to study the transport 
process of solute and solvent. The models based on irreversible 
thermodynamics consider the membrane as a black box, so that the 
physical meanings of the parameters included in the models are not 
clear. But when the structure of the membrane is not sufficiently 
known, such models are superior to other structual models. In this 
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study, we investigated the transport models of solute and solvent 
through the membrane which are based on irreversible thermody- 
namics, and using experimental data, estimated the parameters in- 
cluded in the modes. 


12814 (LA—10261-MS) Consolidation and shear failure 
leading to subsidence and settlement. Part I. Abeele, W.V. 
(Los Alamos National Lab., NM (USA)). Nov 1985. Con- 
tract W-7405-ENG-36. 44p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86005880. 

Subsidence and settlement are phenomena that are much 
more destructive than generally thought. In shallow land burials 
they may lead to cracking of the overburden and eventual exposure 
and escape of waste material. The primary causes are consolidation 
and cave-ins. Laboratory studies performed at Los Alamos permit 
us to predict settlement caused by consolidation or natural compac- 
tion of the crushed tuff overburden. We have also investigated the 
shear fe'lure characteristics of crushed tuff that may lead to subsid- 
ence. Examples of expected settlement and subsidence are calculat- 
ed based on the known geotechnical characteristics of crushed tuff. 
The same thing is done for bontonite/tuff mixes because some field 
experiments were performed using this additive (bentonite) to 
reduce the hydraulic conductivity of the crushed tuff. Remedial ac- 
tions, i.e., means to limit the amount of settlement, are discussed. 
Finally, we briefly comment on our current field experiment, which 
studies the influence of subsidence on layered systems in general 
and on biombarriers in particular. 


12815 (I A—10560-MS) Solubility experiments for the 
Nevada Nuclear Waste Storage Investigations Project. Ker- 
risk, J.F. (Los Alamos National Lab., NM (USA)). Nov 
1985. Contract W-7405-ENG-36. 15p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005841. 

In response to the need for experimental data on the solubili- 
ty of waste elements under conditions that are characteristic of a 
potential repository at Yucca Mountain, the Nevada Nuclear Waste 
Storage Investigations project has proposed a series of experiments 
to measure solubilities. This report outlines the experimental condi- 
tions that will be used for these measurements. Water compositions, 
temperatures, important waste elements, the importance of solids in 
their control of solubility, and the effect of radiation are discussed. 
20 refs. 


12816 (LBL—20406) Electrolyte diffusion in compacted 
montmorillonite engineered barriers. Jahnke, F.M.; Radke, 
C.J. (Lawrence Berkeley Lab., CA (USA)). Sep 1985. Con- 
tract AC03-76SF00098. 10p. (CONF-850981—6). NTIS, PC 
A02/MF AO1 - GPO; GPO Dep. File Number T186005461. 

From International symposium on coupled processes affect- 
ing the performance of a nuclear waste repository; Berkeley, CA, 
USA (18 Sep 1985). 

The bentonite-based engineered barrier or packing is a pro- 
posed component of several designs conceived to dispose of high- 
level nuclear waste in geologic repositories. Once radionuclides 
escape the waste package, they must first diffuse through the highly 
impermeable clay-rich barrier before they reach the host repository. 
To determine the effectiveness of the packing as a sorption barrier 
in the transient release per’ sd and as a mass-transfer barrier in the 
steady release period over the geologic time scales involved in nu- 
clear waste disposal, a fundamental understanding of the diffusion 
of electrolytes in compacted clays is required. We present, and 
compare with laboratory data, a model quantifying the diffusion 
rates of cationic cesium and uncharged tritium in compacted mont- 
morillonite clay. Neutral tritium characterizes the geometry (i.e., 
tortuosity) of the particulate gel. After accounting for cation ex- 
change, we find that surface diffusion is the dominant mechanism of 
cation transport, with an approximate surface diffusion coefficient 
of 2 x 10°* cm”/s for cesium. This value increases slightly with in- 
creasing background ionic strength. The implications of this work 
for the packing as a migration barrier are twofold. During the tran- 
sient release period, K/sub d/ values are of little importance in re- 
tarding ion migration. This is because sorption also gives rise to a 
surface diffusion path, and it is surface diffusion which controls the 
diffusion rate of highly sorbing cations in compacted montmorillon- 
ite. During the steady release period, the presence of surface diffu- 
sion leads to a flux through the packing which is greatly enhanced. 
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In either case, if surface diffusion is neglected, the appropriate dif- 
fusion coefficient of ions in compacted packing will be in consider- 
able error relative to current design recommendations. 11 refs., 4 
figs., 1 tab. 


12817 (NUREG/CR—3091-Vol.7) Review of waste pack- 
age verification tests. Semiannual report, April 1985-Septem- 
ber 1985. Soo, P. (ed.). (Brookhaven National Lab., Upton, 
NY (USA)). Jan 1986. Contract AC02-76CH00016. 177p. 
(BNL-NUREG—51630-Vol.7). NTIS, PC A09/MF AO! - 
GPO. File Number TI86005895. 

Severai studies were completed this period to evaluate ex- 
perimental and analytical methodologies being used in the DOE 
waste package program. The first involves a determination of the 
relevance of the test conditions being used by DOE to characterize 
waste package component behavior in a salt repository system. An- 
other study focuses on the testing conditions and procedures used 
to measure radionuclide solubility and colloid formation in reposi- 
tory groundwaters. An attempt was also made to evaluate the ade- 
quacy of selected waste package performance codes. However, the 
latter work was limited by an inability to obtain several codes from 
DOE. Nevertheless, it was possible to comment briefly on the 
structures and intents of the codes based on publications in the 
open literature. The final study involved an experimental program 
to determine the likelihood of stress-corrosion cracking of austenitic 
stainless steels and Incoloy 825 in simulated tuff repository environ- 
ments. Tests for six-month exposure periods in water and air-steam 
conditions are described. 52 figs., 48 tabs. 


12818 (NUREG/CR—4369) Quality assurance (QA) plan 
for computer software supporting the US Nuclear Regulatory 
Commission's high-level waste management program. Wilkin- 
son, G.F.; Runkle, G.E. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jan 1986. Contract AC04-76DP00789. 
30p. (SAND—85-1774). NTIS, PC A03/MF AOl - GPO. 
File Number T1I86005785. 

A quality assurance plan has been developed for computer 
software created and/or maintained by Sandia National Laborato- 
ries, Division 6431, and subsequently transferred to the US Nuclear 
Regulatory Commission in support of its high-level waste manage- 
ment program. The plan contains requirements for software storage 
and documentation, as well as a brief description of the program 
maintenance process. Division 6431 has established a Computer 
Software Management System for implementing this quality assur- 
ance plan. 


12819 (NUREG/CR—4370-Vol.1) Update of Part 61 Im- 
pacts Analysis Methodology. Methodology report. Volume 1. 
Oztunali, O.I.; Roles, G.W. (Envirosphere Co., New York 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA)). Jan 1986. 775p. NTIS, PC A99/MF AOl1 - GPO. 
File Number T186005817. 

Under contract to the US Nuclear Regulatory Commission, 
the Envirosphere Company has expanded and updated the impacts 
analysis methodology used during the development of the 10 CFR 
Part 61 rule to allow improved consideration of the costs and im- 
pacts of treatment and disposal of low-level waste that is close to 
or exceeds Class C concentrations. The modifications described in 
this report principally include: (1) an update of the low-level radio- 
active waste source term, (2) consideration of additional alternative 
disposal technologies, (3) expansion of the methodology used to 
calculate disposal costs, (4) consideration of an additional exposure 
pathway involving direct human contact with disposed waste due 
to a hypothetical drilling scenario, and (5) use of updated health 
physics analysis procedures (ICRP-30). Volume 1 of this report de- 
scribes the calculational algorithms of the updated analysis method- 
ology. 


12820 (NUREG/CR—4370-Vol.2) Update of Part 61 im- 
pacts analysis methodology. Codes and example problems. 
Volume 2. Oztunali, O.1.; Pon, W.D.; Eng, R.; Roles, G.W. 
(Envirosphere Co., New York (USA); Nuclear Regulatory 
Commission, Washington, DC (USA)). Jan 1986. 357p. 
NTIS, PC A16/MF AO1 - GPO. File Number T186005908. 

Under contract to the US Nuclear Regulatory Commission, 
the Envirosphere Company has expanded and updated the impacts 
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analysis methodology used during the development of the 10 CFR 
Part 61 rule to allow improved consideration of the costs and im- 
pacts of treatment and disposal of low-level waste that is close to 
or exceeds Class C concentrations. The modifications described in 
this report principally include: (1) an update of the low-level radio- 
active waste source term, (2) consideration of additional alternative 
disposal technologies, (3) expansion of the methodology used to 
calculate disposal costs, (4) consideration of an additional exposure 
pathway involving direct human contact with disposed waste due 
to a hypothetical drilling scenario, and (5) use of updated health 
physics analysis procedures (ICRP-30). Volume 2 describes the 
computer codes written to implement the updated analysis method- 
ology plus provides some example problems. The computer codes 
are written for operation on an IBM personal computer, and are 
available from the Radiation Shielding Information Center at Oak 
Ridge National Laboratory. 


12821 (NUTP—2E) Uranium tailings reference materials. 
Smith, C.W.; Steger, H.F.; Bowman, W.S. (Canada Centre 
for Mineral and Energy Technology, Ottawa, Ontario). 
1984. 76p. NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE86700576. 

Samples of uranium tailings from Bancroft and Elliot Lake, 
Ontario, and from Beaverlodge and Rabbit Lake, Saskatchewan, 
have been prepared as compositional reference materials at the re- 
quest of the National Uranium Tailings Research Program. The 
four samples, UTS-1 to UTS-4, were ground to minus 104 ym, 
each mixed in one lot and bottled in 200-g units for UTS-1 to UTS- 
3 and in 100-g units for UTS-4. The materials were tested for ho- 
mogeneity with respect to uranium by neutron activation analysis 
and to iron by an acid-decomposition atomic absorption procedure. 
In a free choice analytical program, 18 laboratories contributed re- 
sults for one or more of total iron, titanium, aluminum, calcium, 
barium, uranium, thorium, total sulphur, and sulphate for all four 
samples, and for nickel and arsenic in UTS-4 only. Based on a sta- 
tistical analysis of the data, recommended values were assigned to 
all elements/constituents, except for sulphate in UTS-3 and nickel 
in UTS-4. The radioactivity of thorium-230, radium-226, lead-210, 
and polonium-210 in UTS-1 to UTS-4 and of thorium-232, radium- 
228, and thorium-228 in UTS-1 and UTS-2 was determined in a ra- 
dioanalytical program composed of eight laboratories. Recommend- 
ed values for the radioactivities and associated parameters were cal- 
culated by a statistical treatment of the results. 


12822 (PNL—5470-2) LFCM vitrification technology. 
Quarterly progress report, January-March 1985, Burkholder, 
H.C.; Jarrett, J.H.; Minor, J.E. (comps.). (Pacific Northwest 
Labs., Richland, WA (USA)). Dec 1985. Contract AC06- 
76RLO01830. 104p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86005796. 

This report is the second in a series of quarterly reports 
compiled by the Nuclear Waste Treatment Program at Pacific 
Northwest Laboratory (PNL) to document progress on liquid-fed 
ceramic melter (LFCM) vitrification technology. Progress in the 
following technical subject areas from January 1 through March 
31, 1985, is discussed: pretreatment systems, melting process chem- 
istry and glass development, feed preparation and transfer systems, 
melter systems, canister filling and handling systems, off-gas sys- 
tems, and process/product modeling and control. For the first time, 
LFCM vitrification-related work funded through the Hanford 
Waste Vitrification Program is also included in this document. 
Thus, all PNL LFCM vitrification work is now included within the 
scope of this document. 18 figs., 30 tabs. 


12823 (RHO-BW-CR—150-P) PORFLO - a continuum 
model for fluid flow, heat transfer, and mass transport in 
porous media. Model theory, numerical methods, and compu- 
tational tests. Runchal, A.K.; Sagar, B.; Baca, R.G.; Kline, 
N.W. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Sep 1985. Contract AC06- 
77RL01030. 104p. NTIS, PC A06/MF A011; GPO Dep. File 
Number DE86005779. 

Postclosure performance assessment of the proposed high- 
level nuclear waste repository in flood basalts at Hanford requires 
that the processes of fluid flow, heat transfer, and mass transport be 





05 NUCLEAR FUELS 
0520 Waste Management 


numerically modeled at appropriate space and time scales. A suite 
of computer models has been developed to meet this objective. The 
theory of one of these models, named PORFLO, is described in 
this report. Also presented are a discussion of the numerical tech- 
niques in the PORFLO computer code and a few computational 
test cases. Three two-dimensional equations, one each for fluid 
flow, heat transfer, and mass transport, are numerically solved in 
PORFLO. The governing equations are derived from the principle 
of conservation of mass, momentum, and energy in a stationary 
contro! volume that is assumed to contain a heterogeneous, aniso- 
tropic porous medium. Broad discrete features can be accommodat- 
ed by specifying zones with distinct properties, or these can be in- 
cluded by defining an equivalent porous medium. The governing 
equations are parabolic differential equations that are coupled 
through time-varying parameters. Computational tests of the model 
are done by comparisons of simulation results with analytic solu- 
tions, with results from other independently developed numerical 
models, and with available laboratory and/or field data. In this 
report, in addition to the theory of the model, results from three 
test cases are discussed. A users’ manual for the computer code re- 
sulting from this model has been prepared and is available as a sep- 
arate document. 37 refs., 20 figs., 15 tabs. 


12824 (SAND—83-2551-Vol.2) Low-Level Waste Ocean 
Disposal Program. Annual technical progress report, June 
1982-June 1983. Volume II. Marietta, M.G. (Sandia National 
Labs., Albuquerque, NM (USA)). May 1985. Contract 
AC04-76DP00789. 792p. NTIS, PC A99/MF AO1; 1; GPO 
Dep. File Number DE85014147. 

Volume II contains the scientific reports by the principal in- 
vestigators for the activities during the fourth year in the Pacific 
and Atlantic study areas. Fourteen individual abstracts were pre- 
pared. 


12825 (SAND—83-2551-Vol.3) Low-Level Waste Ocean 
Disposal Program. Annual technical progress report, June 
1982-June 1983. Volume III. Marietta, M.G. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). May 1985. Contract 
AC04-76DP00789. 789p. NTIS, PC A99/MF A0O1; 1; GPO 
Dep. File Number DE85013758. 

Volume III contains the scientific reports by principal inves- 
tigators for the activities during the fourth year in the Pacific and 
Atlantic study areas. Eleven individual abstracts were prepared. 
(LM) 


12826 (SKB-KBS-TR—84-19) General corrosion of Ti in 
hot water and water saturated bentonite clay. Mattsson, H.; 
Olefjord, I. (Swedish Nuclear Fuel and Waste Management 
Co., Stockholm). Dec 1984. 47p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700588. 

Titanium has been proposed as one of the candidates for can- 
ister materials for storing spent nuclear fuel in the Swedish bed- 
rock. The deposition milieu was simulated on a laboratory scale by 
embedding titanium in compacted bentonite and the general corro- 
sion rate was investigated. More fundamental studies were also per- 
formed where titanium was exposed to water in which special at- 
tention was paid to the NaCl content and oxygen content. In reac- 
tion cells designed according to high vacuum principles it was pos- 
sible to reduce the oxygen content to very low values. The expo- 
sure time ranged between 1 min. and 6 months. Analysis of the cor- 
rosion products was performed mainly with ESCA. In water at 95 
degrees C the oxide growth follows a direct logarithmic law: y 
equals 8.7 + 3.65 In t. Oxygen and salt do not influence the rate of 
the oxide growth significantly. The general corrosion rate is ap- 
proximately the same as the oxide growth rate since the dissolution 
of Ti into the water-solution is very low. The oxide consists of an 
outer layer of TiO. and a few atomic layers of suboxide close to 
the oxide/metal interface. Transmission electron microscopy studies 
of the water-formed oxides indicate that these are amorphous. The 
oxides formed on Ti exposed in bentonite is 70-100 Aa thick for ex- 
posure times ranging between 4 months and 2 years. It is shown, 
that montmorillonite - the main constituent in bentonite - is ab- 
sorbed in the TiOz formed on these samples. If it is assumed that a 
logarithmic growth law is valid even for long-term exposure in 
bentonite, the growth law which will give the highest growth rate 
is y equals 5.5 In t. An oxide thickness of 160 Aa is obtained if this 
law is extrapolated to 100,000 years exposure. 
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12827 (STUDSVIK-NW—85-893) Storage and disposal 
facilities for spent nuclear fuel and radioactive waste in 
Sweden. Broden, K.; Hultgren, Aa.; Olsson, G. (Studsvik 
Energiteknik AB, Nykoeping (Sweden)). Feb 1985. 17p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86700589. 

The work at Studsvik on fusion waste management started in 
1983 as associated to the CEC fusion research programme. It was 
decided after discussions at Saclay with other people working in 
this field to focus the studies at Studsvik on disposal technology for 
fusion wastes. As part of this effort, the present report gives brief 
descriptions of some facilities in Sweden for the storage and dispos- 
al of spent fuel and radioactive waste. The declassification philoso- 
phy for very low-level waste is also briefly described. 


12828 Steam rapidly reduces the swelling capacity of ben- 
tonite. Couture, R.A. (Argonne National Lab., IL, USA). 
Nature (London); 318: No. 6041, 50-52(7 Nov 1985). 

Sodic bentonite is widely used for industrial and scientific 
purposes, especially as a sealing agent, because of its great ability to 
swell in water. However the author shows that reaction of benton- 
ite with water vapour at 150-250°C results in rapid irreversible loss 
of most of the swelling capacity. This causes very large increases in 
permeability of sand-bentonite mixtures, thereby reducing the abili- 
ty of a bentonite barrier to retard the flow of groundwater in pro- 
posed high-level nuclear waste repositories. 


12829 Longevity of borehole and shaft sealing materials: 
characterization of ancient cement based building materials. 
Langton, C.A.; Roy, D.M. (E.I. du Pont de Nemours and 
Company, Aiken, SC). Materials Research Society Symposia 
Proceedings; 26: 543-549(1984). Contract AC06-76RL01830. 

Durability and long-term stability of cements in plasters, 
mortars, and/or concretes utilized as borehole plugging and shaft 
sealing materials are of present concern in the national effort to iso- 
late nuclear waste within deep geological repositories. The present 
study consists of an examination of selected ancient building materi- 
als and provides insights into the durability of certain ancient struc- 
tures. These data were combined with knowledge obtained from 
the behavior of modern portland cements and natural materials to 
evaluate the potential for longevity of such materials in a borehole 
environment. Analyses were conducted by petrographic, chemical, 
and x-ray diffraction techniques. 


12830 Scoping studies on recovery of uranium from a 
man-made ore. Miller, R.L. (EG & G Idaho, Inc., Idaho 
Falls, Idaho). Preprint, Society of Mining Engineers of AIME; 
83-338: 4(Oct 1983). (CONF-831009—). 

From Society of Mining Engineers of AIME fall meeting; 
Salt Lake City, UT, USA (19 Oct 1983). 

The potential for recovery of enriched uranium from spent 
nuclear fuel which has been consolidated into a nuclear waste form 
is reported in these studies. The waste form of interest is iron-en- 
riched basalt (IEB), a silicate-based, fused-cast ceramic. From the 
results of the scoping tests reported here suggest that there is little 
difference in the two samples taken in terms of recovery of urani- 
um. It is also suggested that the ore can be “opened” and the urani- 
um recovered by either a sodium hydroxide fusion or sulfuric acid 
leaching. The sodium hydroxide fusion method gave the best re- 
covery but requires the most energy and has the greatest operation- 
al complexity. The sulfuric acid/hydrogen peroxide leach gave in- 
termediate results but is easier to handle. 


12831 (K-Trans—303) Concept of off-gas purification in 
reprocessing plants. Henrich, E.; von Ammon, R. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). [1986]. Con- 
tract AC05-840T21400. Translation source information not 
available . 27p. NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE86005427. 

Concepts and individual processes for the off-gas purification 
in reprocessing plants are described which are suited to achieve a 
better retention of the gaseous and volatile radionuclides 1*°I, Kr, 
14C, and tritium. Improved and new process steps have been devel- 
oped to the cold pilot plant scale. Essential individual process steps 
are an efficient iodine desorption from the dissolver solution, im- 
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proved and new off-gas scrubs with nitric acid, a cryogenic as well 
as a selective absorption process for rare gas recovery plus the re- 
quired prepurification steps and a process for the continuous and 
pressure-free fixation and storage of krypton in a metal matrix. Indi- 
vidual facilities have been selected and combined to investigate in- 
tegrated dissolver off-gas systems. Advanced concepts based on a 
process using low flows and loads of all off-gas streams including 
the cell ventilation off-gas are briefly discussed. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 12767, 12816, 12817, 12819, 12820, 12823, 
14594, 14599, 14723 


12832 (DPSP—84-1101) F/H Area Effluent Treatment 
Facility. Phase II. CAC basic data. Collins, W.W.; O'Leary, 
C.D. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 31 Dec 1984. Contract 
AC09-76SR00001. 9ip. NTIS, PC AOS5/MF A0Ol1; 1; GPO 
Dep. File Number DE86000558. 

Project objectives and requirements are listed for both Phase 
I and II. Schedule is listed with startup targeted for 1989. Storage 
facilities will be provided for both chemical and radioactive ef- 
fluents. 8 figs., 19 tabs. (PSB) 


12833 (JAERI-M—84-155) Review of the criticality acci- 
dents in nuclear fuel facilities. Tachimori, S.; Sakurai, S. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Sep 1984. 52p. (In Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86700949. 

Eight criticality accidents which occurred in the nuclear fuel 
facilities during past 25 years and appeared in the published litera- 
tures were summarized from a view point of identifying the causes 
for the nuclear excursions. Elemental causes of each accident were 
extracted and analyzed by developing Event Tree. Phenomena in- 
ducing and terminating the nuclear excursions were also examined. 


12834 (PB—85-246536/XAB) Radon-222 emissions and 
control practices for licensed uranium mills and their associ- 
ated tailings piles. Final report. (PEI Associates, Inc., Ar- 
lington, VA (USA)). Jun 1985. 179p. (PEI—3642-6). NTIS, 
PC A09/MF AO1. 

The report is organized into five main sections. The conclu- 
sions of the effort are summarized in Chapter 2. A general descrip- 
tion of current milling and tailings management practices and a 
summary of the site-specific characteristics of operating and stand- 
by uranium mills are contained in Chapter-3. The sources and emis- 
sion rates of radon-222 at licensed mills and their associated tailings 
piles are contained in Chapter 4 along with the results of an effort 
to develop generic procedures to estimate radon-222 emissions for 
milling operations and tailings disposal. Control practices that are 
being or could be applied to the milling operation and tailings dis- 
posal areas and their estimated cost and effectiveness in reducing 
radon-222 emissions are presented in Chapter 5. The appendices 
contain detailed information on mill site data and emission esti- 
mates. 


12835 (SAND—85-0602) SPARTAN: a simple perform- 
ance assessment code for the Nevada Nuclear Waste Storage 
Investigations Project. Lin, Y.T. (Sandia National Labs., Al- 
buquerque, NM (USA)). Dec 1985. Contract AC04- 
76DP00789. 59p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86003765. 

SPARTAN is a simple computer model designed for the 
Nevada Nuclear Waste Storage Investigations Project to calculate 
radionuclide transport in geologic media. The physical processes 
considered are limited to Darcy's flow, radionuclide decay, and 
convective transport with constant retardation of radionuclides rel- 
ative to water flow. Inputs for the model must be provided for the 
geometry, repository area, flow path, water flux, effective porosity, 
initial inventory, waste solubility, canister lifetime, and retardation 
factors. Results from the model consist of radionuclide release rates 
from the prospective Yucca Mountain repository for radioactive 
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waste and cumulative curies released across the flow boundaries at 
the end of the flow path. The rates of release from the repository 
relative to NRC performance objectives and releases to the accessi- 
ble environment relative to EPA requirements are also calculated. 
Two test problems compare the results of simulations from SPAR- 
TAN with analytical solutions. The comparisons show that the 
SPARTAN solution closely matches the analytical solutions across 
a range of conditions that approximate those that might occur at 
Yucca Mountain. 


12836 Effects of Eh (oxidation potential) on borosilicate 
waste glass durability. Jantzen, C.M. (I.E. du Pont de Ne- 
mours & Co., Aiken, SC). Advances in Ceramics; 8: 385- 
393(1984). 

Solid-state materials can be used to control the oxidation po- 
tential (Eh) of waste glass leachants. These materials are chosen on 
the basis of known Eh-pH relations for redox species in the pres- 
ence of dissolved silica. Experiments under oxidizing conditions 
have enabled evaluation of waste glass durability in the presence of 
waste package components that affect Eh. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 12752, 12788, 13363, 14670, 14671 


12837 (CONF-860203—) Health physics considerations 
in decontamination and decommissioning. (Health Physics 
Society, Knoxville, TN (USA). East Tennessee Chapter). 
Dec 1985. 553p. NTIS $23.00. File Number DE86900357. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

These proceedings contain papers on legal considerations, 
environmental aspects, decommissioning equipment and methods, 
instrumentation, applied health physics, waste classification and dis- 
posal, and project experience. Separate abstracts have been pre- 
pared for individual papers. (ACR) 


12838 (CONF-860205—5) Pathway analysis for a con- 
taminated landfill in Middlesex, New Jersey. Yu, C.; Merry- 
Libby, P.; Yang, J.Y. (Argonne National Lab., IL (USA); 
Camp Dresser and McKee, Inc., Chicago, IL (USA)). 1985. 
Contract W-31-109-ENG-38. 1lp. NTIS, PC A02/MF A0Ol1; 
GPO Dep. File Number DE86004043. 

From 8. symposium on geotechnical and geohydrological as- 
pects of waste management; Ft. Collins, CO, USA (5 Feb 1986). 

Under the Formerly Utilized Sites Remedial Action Pro- 
gram, the US Department of Energy began excavating contaminat- 
ed materials from the Middlesex Municipal landfill in 1984. A total 
of 16,000 m° of landfill materials covering a 0.2-ha area was exca- 
vated, of which 11,000 m* was contaminated and has been trans- 
ported to the nearby sampling plant site for interim storage. Based 
on the pathway analysis for the onsite and near-site resident scenar- 
ios, the radiation dose rates and radionuclide concentrations in 
groundwater would be below the regulatory requirements for both 
the short-term and long-term scenarios. Hence, the potential health 
risks to maximally exposed individuals due to radioactive releases 
from the Middlesex landfill would be insignificant. 


12839 (DOE/AL/05346—T5) Assessment of waste isola- 
tion periods prior to direct access by exploratory drilling in 
geologic waste repositories. Study report. Brausch, L.M.; 
Winters, D.M. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA)). 31 Jul 1979. Contract AC04-78AL05346. 25p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86004329. 

Results are summarized of an investigation of time intervals 
which can be reasonably assumed to occur prior to any hypotheti- 
cal breaching of the Waste Isolation Pilot Plant (WIPP) repository 
by exploratory drilling. Such drilling represents the worst-case 
mode of direct access to the isolated radioactive waste for introduc- 
ing it to the biosphere. The following conclusions and ecommenda- 
tions are derived from the results of this study: A time of isolation 
of 250 years is believed to be most appropriate for use in analyzing 
the radiation exposure consequences of respository breaching by ex- 
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ploratory drilling. Based upon the assumptions presented in this 
report, there is a 95% probability that the period of isolation (i.c., 
prior to drilling at the site) will be 250 years or longer. A 95% 
probability value is believed to be representative, yet conservative, 
for long-term waste isolation assessments. Considering the areal 
ratio of the waste canisters to the total WIPP repository area and 
the conservative allowance for an incentive to drill, there is a 99% 
probability that the institutional controls and accessible records 
would not allow directly drilling into a CH TRU waste canister 
prior to 250 after decommissioning and corresponding 99.9% prob- 
ability for RH TRU waste. Facility design should include design of 
site marker systems and the formulation of a record maintenance 
plan. The effects of the incentive to drill for mineral resources is 
not a major factor in this time of isolation. Although radioactive 
waste repositories should be sited to the degree practicable to mini- 
mize the economic effects of conflicts with resources, this site se- 
lection factor does not appear overly significant to long-term waste 
isolation. 


12840 (INFO—0132) Evaluation of the uranium mine ra- 
diation safety course. (Friesen, Kaye and Associates, 
Ottawa, Ontario (Canada); Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Jul 1984. 47p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE86700505. 


The report evaluates the Uranium Mine Radiation Safety 
Course focussing on the following areas: effectivenss of the course; 
course content; instructional quality; course administration. It notes 
strengths and weaknesses in these areas and offers preliminary rec- 
ommendations for future action. 


12841 (K/HS—69) ORGDP uranium discharges. Long, 
L.W.; Rogers, J.G. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 20 May 1985. Contract AC05-840T21400. 54p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE86005816. 


This report provides the quantities of uranium released from 
ORGDP and the available data on uranium concentrations in the 
environment. Since 1946, a total of 15.6 curies of radioactivity have 
been released into the air, 14.3 into water, and 33.7 buried in solid 
waste. Concentrations in air and water have been well below appli- 
cable guidelines. A Calculation of potential health effects (fatal can- 
cers) shows that about 0.14 is expected to occur. It is unlikely that 
this effect has or will occur as a result of these releases. Appendixes 
A and B discuss the implications of these results and the regulatory 
guidelines, respectively. 


12842 (TVA/PE/NP—85/18) Correlation between 
gamma radiation levels and soil radium concentrations at the 
Edgemont uranium mill site. Wallace, R.G.; Reed, R.P.; 
Polehn, J.L.; Wilson, G.T. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Western Area Radiological 
Lab.; Tennessee Valley Authority, Chattanooga (USA); 
Silver King Mines, inc., Edgemont, SD (USA)). 1985. 9p. 
NTIS, PC A02/MF AO1. File Number DE86900533. 

The Tennessee Valley Authority's uranium mill in Edge- 
mont, South Dakota, is being decommissioned. Approximately 4 
million tons of contaminated tailings, building equipment, and con- 
taminated soil and debris on the mill site will be removed to the 
disposal site located approximately 3 kilometers to the southeast. 
To minimize recontamination of cleaned areas, tailings removal will 
progress from the northwest corner to the southeast corner of the 
mill site. As specific areas are cleaned, surveys will be conducted to 
determine if the concentrations of radium-226 in soil are within the 
limits outlined in 40 CFR, Part 192. Conformance with the criteria 
will be demonstrated by a gamma survey of the area employing the 
differential, or delta-measurement, technique. This technique in- 
volves fitting the detector with a base and a receptacle for a re- 
movable high-density filter. By making measurements with and 
without the filter in place, a gamma radiation level proportional to 
the radium-226 concentration in soil can be determined. This paper 
describes the results obtained in the development of the correlation 
between the gamma survey measurements and the soil radium con- 
centrations. 
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12843 (WTSD-TME—009) Preliminary radiation dose as- 
sessment to WIPP waste handling personnel. Harvill, J.P. 
(Westinghouse Electric Corp., Carlsbad, NM (USA)). Feb 
1985. Contract AC04-78AL05346. 47p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86004330. 

For CH TRU waste handling operations, the receipt and un- 
loading of the TRUPACT is estimated to result in doses to the 
waste handlers and radiation control personnel of 4.46 man-rem and 
0.45 man-rem, respectively. Another portion of the CH TRU waste 
handling operation which is estimated to result in a relatively high 
percentage of the total dose is the transfer of CH TRU waste con- 
tainers from the hoist cage area and subsequent storage in the un- 
derground areas. The doses calculated for waste handling and radi- 
ation control personnel are 1.87 and 0.45 man-rem, respectivley. 
These doses represent 24% and 30% of the total CH TRU waste 
handling doses for these two occupational groups. For RH TRU 
waste handling the doses are more evenly distributed over the 
operational steps. The only operational segment which may be 
clearly considered as resulting in a large percentage of the total RH 
TRU waste handling dose is the emplacement operation. The series 
of steps comprising the emplacement operation result in 0.35 man- 
rem and 0.034 man-rem to the waste handlers and radiation control 
personnel, respectively. Annual, external wholebody doses for all 
waste handling operations and support activities are estimated as 
11.02 man-rem for waste handlers and 2.41 man-rem for radiation 
control personnel. With current manpower levels of 16 waste han- 
dlers and 8 radiation control personnel, the calculated dose per 
worker is 0.69 rem for waste handlers and 0.30 rem for radiation 
control personnel. Combining the highest calculated organ dose 
with the external wholebody dose, the total dose to the bone per 
worker is 0.81 rem for waste handlers and 0.45 rem for radiation 
control personnel. These estimated doses fall below the Department 
of Energy design requirement that the combined external and inter- 
nal doses be less than ones rem per person per year. 


0550 Regulations 


REFER ALSO TO CITATION(S) 13360, 13778, 13782, 1421> 


12844 (INIS-mf—9626-Vol.1, pp 52-57) Six years of ra- 
diation protection experience at the Safeguards Analytical 
Laboratory. Ouvrard, R.; Hartmann, R. (International 
Atomic Energy Agency, Vienna (Austria)). 1984. NTIS (US 
Sales Only), PC Al4/MF AO1. File Number DE85781216. 
(CONF-830995— Vol. 1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

For implementing its responsibilities in international safe- 
guards, the IAEA is operating, since 1976, at Seibersdorf, an ana- 
lytical laboratory, made available by the Austrian Government 
with a very comprehensive health physics system. Results of six- 
year operation, presented here, show that this system is well adapt- 
ed and that the exposure of radiation workers is being kept at a 
very low level. 


12845 (INIS-mf—10042, pp 57) Magneto-inductive iden- 


tification of reactor fuel elements. Badurek, G.; Boeck, 
Fiarman, S.; Hammer, J.; Molla-Djaffari, H.; Toemboel, H. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna). 
Oct 1985. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


12846 (INIS-mf—10042, pp 58) Application of lasers in 
nuclear fuel surveillance. Boeck, H.; Hammer, J.; Thomsen, 
K.; Fiarman, S. (Atominstitut der Oesterreichischen Univer- 
sitaeten, Vienna; International Atomic Energy Agency, 
Vienna,Austria). Oct 1985. (In German). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780355. 
(CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 
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12847 (SAND—85-2796C) Adversary pathfinding. 
Hulme, B.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 4p. (CONF- 
860359—3). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86005630. 

From Eastern simulation conference; Norfolk, VA, USA (10 
Mer 1986). 

This paper presents a network model which allows analysts 
to study the relative weaknesses in a facility safeguard system. The 
method uses a network weighted with delay times and detection 
probabilities to model a facility and its safeguard system. For any 
sabotage or theft target and its guard-response time, the solution al- 
gorithm calculates an adversary’s minimum-interruption-probability 
path. Such a path corresponds to a relatively good route for the 
adversary and indicates where improvements can be made in the 
barrier and alarm systems. 4 refs., 3 figs. 


12848 (SRDP-R—125) Doorway monitor for internation- 
al safeguards. Riley, R.J.; Williams, D. (UKAEA Atomic 
Energy Research Establishment, Harwell. Safeguards R and 
D Project). Mar 1985. 15p. H.M. Stationery Office, 
London, price Pound 4.00. 

There are two main ways of approaching the problems of 
nuclear materials safeguards; ‘containment and surveillance’ and 
‘nuclear materials accountancy’. The preferred approach has long 
been the subject of much discussion. Doorway monitors fall into 
the area of containment and surveillance and when that approach is 
taken they have a vital role to play in detecting the diversion of 
nuclear materials by personnel leaving the controlled area. Even 
where nuclear materials accountancy is the preferred choice a 
doorway monitor has, at the very minimum, a useful role in back- 
ing up the accountancy techniques and providing reassurance that a 
diversion has not been missed. The physical presence of contain- 
ment and surveillance devices also acts as a deterrent. Even if we 
accept the need for a doorway monitor for safeguards use, its de- 
velopment is by no means simple. The requirements of unsuper- 
vised operation and tamper proofing require that great attention 
must be paid to details that would be insignificant in other environ- 
ments. This report describes one attempt at solving the problems 
that has resulted in the construction of a prototype safeguards 
doorway monitor. 


12849 Nondestructive instrumentation for a Savannah 
River plant upgrade project. Camp, D.; Eckels, D.; Gunnink, 
R.; Prindle, A.; Ruhter, W. (Livermore National Lab., 
Livermore, CA). JEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-32: No. 1, 
976-978(Feb 1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

We have designed and are developing three different com- 
puter-based spectrometer systems. Two will measure the concentra- 
tion of Pu solutions by gamma-ray and by stimulated x-ray fluores- 
cence emissions. The third will measure relative isotopic abun- 
dances from the gamma-ray emissions of solid samples in closed 
containers. All systems are coupled to remote terminals and bar 
code readers, and also to mini-computer based MCAs, which in- 
turn are linked to another computer to provide a state-of-the-art 
NDA measurement capability. Installation at SRP is planned in late 
1985. 


12850 A Kalman filter model for determining block and 
trickle SNM losses. Barlow, R.E.; Durst, M.J.; Smiriga, 
N.G. (Univ. of California, Berkeley, CA). pp 161-179 of 
Low-probability/high-consequence risk analysis. Waller, 
R.A.; Covello, V.T. New York, NY; Plenum Press (1984). 
(CONF-820656—). 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

This paper outlines a new Kalman filter approach, which is 
suggested as a replacement of the current approach in integrated 
decision procedures for determining if a diversion of Special Nucle- 
ar Material has occurred in a commercial facility. Two possible 
types of diversion are discussed: A block loss during a single time 
period and a cumulative trickle loss over several time periods. Con- 
clusions are presented concerning the technical properties and 
model criticisms. 


07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


REFER ALSO TO CITATION(S) 15260 
0702 Radiation Sources 


REFER ALSO TO CITATION(S) 14069 


12851 (INIS-SU—315, pp 299-301) Rescattered radiation 
of volume radioactive sources. Kravtsov, V.V. (Kievskij Go- 
sudarstvennyj Univ., Ukrainian SSR). 1984. (In Russian). 
NTIS (US Saies Only), PC All/MF AOl1. File Number 
DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Taking into account the contribution of rescattering radi- 
ation the lower boundary or the value of the zelf-absorption factor 
of radioactive sources has been obtained. Values of constants for 
different geometry of sources are given. 


12852 (INIS-SU—315, pp 274-278) Physical characteris- 
tics investigation of small-size diode accelerators for neutron 
generation in boreholes. Bespalov, D.F.; Kolomiets, N.F.; 
Mikhajlenko, B.V.; Starinskij, A.A.; Shikanov, A.E. 1984. 
(In Russian). NTIS (US Sales Only), PC A18/MF AOI. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Physical characteristics of direct action accelerators for gen- 
eration of fast neutrons for geophysical investigations of wells were 
studied experimentally. Small-scale vacuum accelerators with a 
spark ion source and gas-filled tubes with a penning ion source 
were investigated. Form of the current passing through an acceler- 
ating tube and form of the voltage on a neutron-forming target 
were studied. Dependences of neutron yield on vacuum ion source 
pumping energy are presented for accelerating energies of 130, 140 
and 150 keV along with a dependence of neutron yield on a pres- 
sure in gas-filled tubes. It has been possible to attain neutron yield 
of 2x108 neutr/s at - frequency of 25 Hz and total energy consump- 
tion of 60 W for vacuum accelerating tubes 25 mm in diameter. 
Gas-filled accelerators may operate both under continuous and 
pulse radiation conditions and provide the neutron yield up to 10° 
neutr/s. 


12853 (JAERI-M—85-011) Development of small sized 
192Tr sources for non-destructive testing. Kato, H.; Sato, A.; 
Kogure, H.; Wada, N. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Feb 1985. 18p. (In 
Japanese). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86700958. 

A method of obtaining a compact '*Ir source with a high 
gamma-ray output is described, which is based on assembling of 
thin targets after neutron irradiation. To determine the optimum 
size of targets, neutron self-shielding factor and specific activity 
were measured for several iridium targets with different size. Then 
we found that the target of 1.6mm in diameter and 0.4mm thick 
was suitable. A 370 GBq(10 Ci) source consisting of the three tar- 
gets was obtained by neutron irradiation at JMTR. For adjustment 
in source strength, it is possible to assemble up to five targets for 
each source within 1.6mmsup(diameter) x 2.0mmsup(t) in size. The 
parameter affecting on the image quality of radiographs, namely; 
contrast, penetrameter sensitivity and unsharpness were measured 
by the use of assembly sources with different size. The effects due 
to the source size were not recognized within the experiment. The 
assembly sources have excellent performance characteristics for 
gamma-ray radiography, contribute to stabilize those supply for 
users even if the specific activity of the irradiated targets is lower 
than a predetermined value. 
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12854 (KIYI—83-34, pp 10-14) Neutron generator with 
laser ion source. Gul’'ko, V.M.; Kononov, A.V. 1983. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI1. File 
Number DE86780377. 

In Problems of the experimental nuclear physics. 

The principleS of operation and structure of a neutron gen- 
erator with a laser ion source are described. The neutron generator 
is intended for activation analysis where neutron fluxes > 10'° 
neutr./s are required. The ruby laser radiation with a modulated 
quality factor is focused on a deuterium saturated solid target. A 
plasma containing D* ions is produced on the target surface. An 
accelerating voltage pulse of up to 150 k‘’ amplitude is supplied 
from a high-voltage pulse generator synchronously with a laser 
pulse. The deuterons are extracted from the anodic plasma, get ac- 
celerated by the electric field and hit the cathode coated by a film 
containing deuterium or tritium. As a result of the DD- or DT re- 
actions neutrons are produced. Under conditions of the optimum 
performance of neutron tube nowadays for the D- D reaction the 
neutron flux of 107 neutr./s at a 12 Hz frequency of laser pulse rep- 
etition and up to 159 kV accelerating voltage amplitude, the pulse 
cathode current attanning 10 to 20 A , is obtained. 4 referenecs, 3 
figures. 


12855 (ZfI-Mitt—95) DOSKMF2 - a contribution to the 
computer-aided evaluation of radiation fields in gamma irra- 
diation plants. Remer, M. (Akademie der Wissenschaften 
der DDR, Leipzig. Zentralinstitut fuer Isotopen- und Strah- 
lenforschung). Dec 1984. 150p. (In German). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE86700516. 

The performance of the computer programs DOSKMF2 and 
ISORADL written for the computation of radiation fields in ®°Co- 
gamma irradiation plants has been assessed. The programs are ap- 
plicable to irradiation plants in operation and for computer-aided 
design of parts of those plants. 


12856 High power pulsed accelerators with potential in- 
dustrial applications. Buttram, M.T.; Prestwich, K.R. 
(Sandia National Labs., Albuquerque, NM). Nuclear Instru- 
ments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 10/11: No. 2, 855- 
858(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Radiation processing sources fall into two categories, elec- 
tron beams and nuclear decay products (gamma rays). Applications 
requiring high average power (>100 kW), high dose rate, or limit- 
ed deposition depth are performed with electrons. Typically, the 
electron sources that are used for radiation processing are either 
DC accelerators or linacs with peak powers in the 50 to 200 kW 
regime. Recent advances have made the development of pulsed 
electron sources in this parameter range attractive as well. Pulsed 
sources operate with space charge limited cold cathode emission on 
the microsecond or submicrosecond time scale. As a result, the 
dose rates are much higher than currently available. This paper will 
describe a design for a 10 MV, 100 kW or greater accelerator for 
large area electron beam irradiation or for bremsstrahlung conver- 
sion. The design is based on pulse transformers to generate mega- 
volt, microsecond pulses, saturable magnetic core switching to 
compress to shorter pulse lengths, pulse-forming line adder tech- 
niques to transform to 10 MV, and a magnetically insulated cold 
cathode diode for electron beam formation. The status of these var- 
ious technologies is reviewed. (orig.). Also published as report 
SAND--84-1478C. 


0703 Isotopic Power Supplies 


12857 (GESP—7181) GPHS-RTG system explosion test 
direct course experiment 5000. (General Electric Co., Sche- 
nectady, NY (USA). Advanced Energy Programs Dept.). 1 
Mar 1984. Contract AC01-79ET32043. 100p. NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE86006119. 

The General Purpose Heat Source-Radioisotope Thermo- 
electric Generator (GPHS-RTG) has been designed and is being 
built to provide electrical power for spacecrafts to be launched on 
the Space Shuttle. The objective of the RTG System Explosion 
Test was to expose a mock-up of the GPHS-RTG with a simulated 
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heat source to the overpressure and impulse representative of a po- 
tential upper magnitude explosion of the Space Shuttle. The test 
was designed so that the heat source module would experience an 
overpressure at which the survival of the fuel element cladding 
would be expected to be marginal. Thus, the mock-up was placed 
where the predicted incident overpressure would be 1300 psi. The 
mock-up was mounted in an orientation representative of the 
launch configuration on the spacecraft to be used on the NASA 
Galileo Mission. The incident overpressure measured was in the 
range of 1400 to 2100 psi. The mock-up and simulated heat source 
were destroyed and only very small fragments were recovered. 
This damage is believed to have resulted from a combination of the 
overpressure and impact by very high velocity fragments from the 
ANFO sphere. Post-test analysis indicated that extreme working of 
the iridium clad material occurred, indicative of intensive impulsive 
loading on the metal. 


08 HYDROGEN 
0801 Production 


12858 (PB—86-102852/XAB) Solid-state chemistry of 
photoelectrodes for water photoelectrolysis. Annual report, 
August 1983-September 1984, Eror, N.G. (Oregon Graduate 
Center, Beaverton (USA)). Oct 1984. 214p. NTIS, PC A10/ 
MF AOl. 

The author previously reported that donor-doped TiO2 and 
SrTiOs have different defect structures that seem to be related to 
their differences in photoresponse. SrTiOs exhibited bandgap reduc- 
tion while TiO. did not. A perovskite analogue, SrZrOs, without 
variable-valent cations was studied to elucidate the different mecha- 
nisms of donor-dopant compensation and photoresponse. The solu- 
bility limit of lanthanum was established and the defect structures 
of both pure and donor-doped SrZrO3 were determined. Electrical 
conductivity, thermogravimetric, chemical and interdiffusion, and 
Raman-spectroscopic measurements were used to determine the 
electronic and ionic defect compensation mechanisms. Both the 
composition and the crystal structure of heterogeneous catalysts are 
important in determining their activity, efficiency and specificity. 
The anatase polymorph of TiO: is critical for efficient photolysis of 
water and the irreversible transformation to rutile occurs at rela- 
tively modest temperatures. They have used Raman spectroscopy 
to determine that rutile can be stabilized at temperatures below 450 
C. The phase transformation from anatase to rutile was shown to be 
a function of both impurity type and concentration as well as ambi- 
ent oxygen activity. 


12859 (VTT-TIED—322) Hydrogen technology. Produc- 
tion of hydrogen from fossil fuels and biomass. Arpianinen, 
V.; Heimbuerger, A. (Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland)). May 1984. 53p. (In Finaish). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE85752809. 

The literature study is a part of a preliminary research on 
hydrogen technology and concerns Finnish and international litera- 
ture published in this field. The present production and use of hy- 
drogen and consumption forecasts for the future are discussed. Hy- 
drogen production methods in use and under development are re- 
viewed in further detail concentrating on methods, where fossil 
fuels or biomass are used as raw materials in hydrogen production. 
Finally, the economy of hydrogen production methods is consid- 
ered with regard to the present situation. The present extensive 
production of hydrogen is based primarily on seam reformation of 
natural gas and light hydrocarbons. Pressure gasification of heavy 
oil with the aid of oxygen is also applied to some extent in exten- 
sive hydrogen production. Methods based on oxygen gasification of 
coal have only a marginal share in hydrogen production. Coal gas- 
ification is used for producing liquid fuels or for producing ammo- 
nia for fertilizer industry only for political reasons in countries that 
have no natural gas or oil resources, but an abundance of coal. Hy- 
drogen is not manufactured from biomass today. In small-scale pro- 
duction of hydrogen, water electrolysis is an economically feasible 
alternative. The use of hydrogen for energy is expected to increase 
at the beginning of the 2000s. It is also estimated that significant 
amounts of hydrogen are required for the production of synthetic 
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crude oil from coal. Steam reformation of natural gas is the main 
method of hydrogen production at least towards the end of this 
century. The use of coal and biomass in hydrogen production will 
be increased in the future. 


12860 Pressure swing adsorption: development of an equi- 
librium theory for gas separations. Knaebel, K.S.; Hill, F.B. 
(Ohio State Univ., Columbus). Chemical Engineering Sci- 
ence; 40: No. 12, 2351-2360(1985). Contract AC02- 
76CHO00016. 

Two versions of the pressure swing adsorption process are 
analyzed as a means for purification of the light component of a 
binary feed of arbitrary composition. Local equilibrium with linear, 
uncoupled isotherms is assumed. The results of the analysis show 
that a critical pressure ratio must be exceeded before complete puri- 
fication is possible and that this pressure ratio increases as the light- 
component content of the feed decreases. When clean up of the 
light component is complete, pressurization with product leads to 
higher light-component recoveries than pressurization with feed. 
This difference becomes large for small separation factors, small 
fractions of the light component in the feed, and large pressure 
ratios. 


12861 Catalysis of the hydrogen evolution reaction by 
gold sols. Meisel, D.; Lee, P.C.; Matheson, M.S. (Argonne 
National Lab., IL). American Chemical Society, Division of 
Petroleum Chemistry, Preprints; 25: No. 4, 800-810(1980). 
(CONF-800814—). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Catalysis of the hydrogen evolution reaction by gold sols 
stabilized on polymers or ion-exchange membranes was studied by 
using the stopped-flow and pulse radiolysis kinetic techniques and 
hydrogen/deuterium isotope effect to explore details of the reaction 
mechanism. Cr(+2) or Eu(+2) ions and (CHs),COH or methyl 
viologen radicals were used as reducing agents. Potential applica- 
tion of such reactions is in photochemical energy storage systems. 


0806 Industrial And Commercial Use 


12862 (VTT-TIED—309) Hydrogen technology. Use of 
hydrogen as an engine fuel. Eklund, T.; Nylund, N.O. (Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland)). Mar 
1984. 60p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE85752808. 

The literature study concerns types of transport vehicles. 
Storage methods of hydrogen and their integration with fuel feed 
systems of different engines are also closely connected with the use 
of hydrogen as a vehicle fuel. Although hydrogen is theoretically 
an ideal engine fuel (high octane number, pure exhaust gases), dif- 
ferent problems arise especially with piston combustion engines. 
Problems of this kind are, for example, untimely ignition in the inlet 
manifold, knocking and high nitrogen oxide emissions at high loads. 
The problems can be eliminated or their effects reduced, for exam- 
ple, by injecting water into the inlet manifold, by feeding air before 
the inlet valve or by injecting hydrogen directly into the combus- 
tion chamber. The use of hydrogen in compression ignition engines 
is restricted by very strict engine-technical regulating and construc- 
tion parameters. However, it is obviously feasible. Engines that 
burn fuel with a continuous flame, for example gas turbines, are 
suited for hydrogen use with minor modifications. Slight difficulties 
arise in the start of the gas turbine, as the gas ignition resembles 
explosion. The problem can apparently be eliminated by designing a 
special starting system for hydrogen. Storage alternatives for hy- 
drogen are compressed gaseous hydrogen in a pressure vessel, liq- 
uefied hydrogen in a well isolated tank, hydrogen in a well isolated 
tank, hydrogen bound as metal hydride in a solid metal matrix and 
hydrogen bound chemically as liquid hydrides (methanol, methyl 
cyclohexane). The literature study indicated that there are no re- 
sults available from experiments with the use of hydrogen in en- 
gines in cold conditions. 
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12863 (CONF-840971—, pp 140-159) Methanol dissocia- 
tion for transportation fuel use. Yoon, H.; Burke, F.P. 
(Conoco Inc., Library, PA). 1984. NTIS, PC A99/MF AOI. 
File Number DE85012243. 

From 1. annual Pittsburgh coal conference; Pittsburgh, PA, 
USA (17 Sep 1984). 

This paper compares the overall thermal efficiencies of coal 
based transportation fuel options, particularly for spark-ignition (SI) 
engines, and describes Conoco’s development of on-board catalytic 
dissociation of methanol (to CO + 2H2) for automotive use. The 
synfuels compared to gasoline are net methanol, dissociated metha- 
nol, and gasoline from the Mobil MTG or Fischer-Tropsch proc- 
esses. The obvious advantage of synthetic gasoline over methanol is 
its easy replacement of petroleum-based gasoline. The advantages 
of methanol over gasoline are an improved overall thermal efficien- 
cy and reduced exhaust emissions. Methanol dissociation signifi- 
cantly enhances these advantages of methanol, and thus, the value 
of methanol as a transportation fuel. The overall thermal efficiency 
for a given synfuel option represents its overall energy conversion 
efficiency from coal to engine energy output. 


12864 (CONF-8311266—, pp 202-210) Research on wood 
and peat gasification at the Technical Research Centre of Fin- 
land. Kurkela, E. 1983. NTIS (US Sales Only), PC A14/MF 
AO01. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The aim of the research work is to collect and create exten- 
sive knowhow in the whole field of gasification. However, the 
main object of research will be the production of gas of low calo- 
tific value from indigenous fuels and its utilization. An extensive 
test series was carried out with this gasifier to study both the suit- 
ability of different materials for gasification and the combustion of 
the gas. In 1982 the gasifier was connected to a conventional oil 
boiler. The district heating centre of 1 MW thus constructed was 
coupled to the district heating network of the region. On the basis 
of experience obtained from this work, the first commercial district 
heating plant was erected in the town of Kankaanpaeae. 


12865 (DOE/PC/60805—T9) Cation promotion effects in 
zeolite-supported F-T catalysts. 9th quarterly report, Septem- 
ber-November 1985. Goodwin, J.G. Jr.; Oukaci, R. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). Dec 1985. Contract FG22-83PC60805. 19p. 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE86005373. : 

An investigation into zeolite-supported F-T catalysts begun 
under Grant No. FG22-81PC40774 (Office of Fossil Energy, DOE) 
has produced results which suggest that alkali cations, remaining in 
a zeolite and serving to neutralize the structure, act to promote 
higher hydrocarbon formation. It appears that the F-T metal must 
be highly dispersed throughout the zeolite in the vicinity of these 
cations for this promotion effect to take place. This effect is also 
highly dependent upon alkali cation concentration. The current re- 
search involves a study of the promotion effects of the neutralizing 
alkali cations on CO hydrogenation (under typical F-T conditions) 
over zeolite-supported Ru catalysts. The effect of zeolite acidity on 
the isomer distribution in the products of CO hydrogenation over 
ion-exchanged zeolite-supported Ru catalysts was investigated with 
various alkali cations (Li, Na, K, Rb, Cs). The transformation of 
olefins (propylene and butene), under similar conditions as those of 
CO hydrogenation, were also investigated in order to understand 
the effect of the various constituents of the support, i.e., the hy- 
droxyl groups and the alkali cations, on the possible secondary re- 
actions of the primary products of F-T synthesis. 19 refs., 1 fig., 4 
tabs. 
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12866 (DOE/PC/70024—TS8) Synthesis gas solubility in 
Fischer-Tropsch slurry. Annual report, October 1984-Septem- 
ber 1985, Chao, K.C. (Purdue Univ., Lafayette, IN (USA). 
School of Chemical Engineering). 1985. Contract AC22- 
84PC70024. 22p. NTIS, PC A02/MF A0l; 1; GPO Dep. 
File Number DE86005365. 

The objective of this research is to investigate the phase 
equilibrium behavior of synthesis gas and products in Fischer- 
Tropsch slurry reactor. A semi-flow apparatus has been designed 
and constructed for this purpose. The apparatus provides contact 
for a flowing gas stream with a stationary liquid and is suited for 
the determination of gas solubility in a molten wax of high melting 
point. To verify attainment of equilibrium, the new apparatus has 
been tested with a mixture of carbon dioxide and toluene. The test 
data agree well with the experimental results of Ng and Robinson 
from a static apparatus. Measurements have been completed for 
eight binary mixtures: hydrogen, methane, ethane, and carbon diox- 
ide in n-eicosane and in n-octacosane at three temperatures (100, 
200, and 300°C) and five pressures (10, 20, 30, 40, and 50 atm). 10 
refs., 13 figs. 


12867 (DOE/PC/80015—T1) Effect of water on the iron- 
catalyzed Fischer-Tropsch synthesis. Satterfield, C.N.; 
Hanlon, R.T.; Tung, S.E.; Zou, Z.M.; Papaefthymiou, G.C. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1985. 
Contract AC22-85PC80015. 38p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86005730. 

The addition of water vapor to dry synthesis gas to comprise 
as much as 27 mole % of the feed composition decreased catalyst 
activity but the effect was completely reversible upon removal of 
the water vapor. Reversibility was not complete with water addi- 
tion to comprise 42 mole % of feed. Water vapor decreased meth- 
ane selectivity, increased oxygenate selectivity and increased the 
rate of the water gas shift. However, these effects did not correlate 
with the relative FesC2, Fes0, and Fe content of the bulk catalyst 
as determined by Moessbauer spectroscopy, although the FesC, 
content did not change greatly. Molecular weight distribution of 
the Cs-C; products was not affected by water. 26 refs., 13 figs., 2 
tabs. 


12868 (KTM/E-D—67) Utilization of the energy contents 
of biologically decomposing materials in dumping places. 
Pouttu, P.; Siitonen, H.; Kalmari, A. (Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept.). 1984. 63p. (In 
Finnish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86750272. 

Energy, water, carbon dioxide and humous stabile compost 
are formed in aerobic decomposing of refuse. The generated energy 
amount is small compared with that generated in refuse incineration 
or anaerobic treatment. The recovery of energy can become feasi- 
ble, when the decomposing process takes place in a closed reactor 
and mechanical ventilation takes care of the oxygen demand of the 
process. Gas normally containing 48-64% of methane is generated 
as the result of anaerobic decomposing. The composition of biogas 
depends on the quality of the refuse, the decomposing stage of the 
refuse and the conditions in the dumping area. Biogas containing 
methane is always generated in municipal dumping areas, where the 
refuse is compacted. The gas contains impurities, e.g. small amounts 
of chlorinated carbon and hydrogen sulphides. The gas is collected 
from gas wells constructed in the dumping area or from equivalent 
structures. When the gas is collected, it must be ascertained that 
oxygen is not sucked out with biogas. Oxygen causes work safety 
risks when it gets mixed with methane and decreases the caloric 
value of biogas. Additionally, oxygen stops methane formation in 
the refuse layer where it gets. The pretreatment requirements of 
biogas are determined by the purpose for which biogas is used. In 
addition to the energy production, the utilization of the dumping 
area gas prevents the air and water pollution of the nearby environ- 
ment. Furthermore, the conditions for the vegetation to be planted 
in the dumping area are better. The study on the utilization of the 
dumping area gas should be started as soon as possible, using the 
information based on field tests. 
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12869 (NP—6750575) Evaluation of the research pro- 
gram of the Danish Ministry of Energy on biogas from 
animal manure. Kraemer, S.; Petersen, G.; Henius, U.M.; 
Parsby, M. (Styregruppen for Forskning Vedroerende An- 
vendelse af Biomasse til Energiformaal (Denmark)). Jun 
1985. 77p. (In Danish). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE86750575. 

’ The Danish research and development program for biogas 
plants have since its start in 1978 elucidated and solved many prob- 
lems related to production and use of biogas from animal manures. 
The report consists of a status of the research activities carried out 
so far, and it also includes proposals for important future research 
and development fields. 


12870 (NP—6770060) Studies on soot formation in 
burner-stabilized hydrocarbon/oxygen flames. Wannemacher, 
G. (Technische Hochschule Darmstadt (Germany, F.R.). 
Fachbereich Physikalische Chemie und Chemische Techno- 
logie). 4 Jul 1983. 149p. (In German). NTIS (US Sales 
Only), PC A07/MF AO01. File Number DE86770060. 

Soot formation has been investigated in propane, ethine, and 
benzene flames. The experiments have been carried out in an appa- 
ratus generating laminar-flow, premixed, one-dimensional flames in 
partial vacuum. The combustion chamber pressure varied between 
100 and 400 mbar, the C/O ratio of the fresh gas between 0.7 and 
1.1. Soot particle sizes and concentrations during combustion have 
been determined as a function of the height above the burner and 
the reaction time using optical methods of measurement, i.e. laser 
scattering and extinction measurement. 


12871 (NP—6770064, pp 117-134) Testing and optimising 
biogas plants. Perwanger, A. 1984. (In German). NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

The long-term output of biogas systems studied in practice 
of an average just under 1 cbm gross of biogas per GV and day is 
below the forecast levels. Only very few plants showed higher 
output in the long term. This makes it even more important to 
show ways of improving process control and reducing building 
costs for the system. As a result of comparative practical studies in 
connection with corresponding experiments in the laboratory, it has 
already been possible to find a number of proposals for improve- 
ments. For instance, raising substrate performance with substrate di- 
lution, cost-reducing and functionally safe construction of systems 
with a gas-dome mounted on top and the possibility of simple 
biogas production in the final storage unit with low-cost volumi- 
nous gas storage at the same time. The latter solution has the ad- 
vantage of allowing the fermentation substrate to be anaerobically 
treated all year round, the N-losses would be lower by contrast 
with open slurry storage, and that any ecologically relevant regula- 
tions about odeur control and slurry storage at the farm could be 
complied with absolutely safely and with the additional use of 
biogas. 


12872 (NP—6770064, pp 135-154) Gasification of bio- 


mass for energy production. Rauchfuss, H. 1984. (In 
German). NTIS (US Sales Only), PC A13/MF AO1. File 
Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

In gas production, a distinction is made between rising and 
failing gasification. The advantages of both systems are combined 
in dual gasification. The carbonisation gases with their hydrocarbon 
content flow through a constriction in the bottom of the gasifica- 
tion shaft and along the red-hot coke bed, during which tar and 
phenol are almost completely cracked. A biomass gasification plant 
is described, working on the above-mentioned principle. When first 
switched on, or after a longer standstill, a very steam-rich, stinking 
gas of low heating value is produced, which is not even capable of 
ignition. It is recommendable, therefore, to use charcoal firing until 
the required heating value is reached. By switching from wet to 
dry gas cleaning, it is intended to avoid the occurrence of watery 
condensates altogether. Finally the energy balance for the gas gen- 
erator is drawn up. 
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12873 (PB—85-247534/XAB) Direct thermochemical 
conversion of sewage sludge to fuel oil. Molton, P.M.; Fass- 
bender, A.G.; Brown, M.D. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Aug 1985. 17p. NTIS, PC A02/MF AO1. 

A disposal method for primary sewage sludge and industrial 
sludges which generates boiler fuel as a product and is energy self- 
sufficient or energy-generating is described. The method involves 
direct liquefaction in a mild aqueous alkali above 250 °C and was 
demonstrated for about 100 hours in a reactor having a 50 pound 
per hour capacity. The boiler fuels recovered from the process 
were in the form of a water-insoluble oil, char, and gas and con- 
tained up to 73% of the energy from the input sludge. Analytical 
results show that most of the heavy metals from the sludge are con- 
centrated in the char and remain in the ash residue when the char is 
burned. Burning the oil and char as fuel will generate gaseous pol- 
lutants from sulfur and nitrogen in the sludge which could be a 
problem in commercial versions of the process. 


12874 (PB—86-102894/XAB) Preliminary technical and 
economic evaluation of a low-temperature thermochemical 
biomass gasification process. Final report, May 1984-January 
1985. Pack, G.E.; Desrosiers, R.E.; Kamali, K. (Mittel- 
hauser Corp., El Toro, CA (USA)). Jun 1985. 144p. NTIS, 
PC A07/MF AOl1. 

The report presents a technical and economic evaluation of 
an innovative low-temperature biomass gasification technology re- 
searched at Battelle Pacific Northwest Laboratory under sponsor- 
ship by Gas Research Institute. The technology utilizes catalytic 
materials to convert biomass into methane, hydrogen, and carbon 
dioxide. Objectives of the evaluation were to determine if the tech- 
nology could be a competitive supply of substitute natural gas in 
the future and to identify technical uncertainties that should be in- 
vestigated in future research. The work was performed in three 
tasks: (1) Data base evaluation, (2) Base Case Techno-Economic 
evaluation, and (3) Sensitivity studies. 


12875 (VTT-TIED—458) Liquefaction of solid fuels. So- 
lantausta, Y. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland)). Jun 1985. 185p. (In Finnish). NTIS (US Sales 
Only), PC A09/MF AO1. File Number DE86750611. 

Finland's self-sufficiency in liquid fuels and certain chemicals 
can be increased by producing these liquids from indigenous solid 
fuels. Research on liquefaction in Finland has at present two aims: 
the first, a short-term objective, is to prove the technical feasibility 
of peat and/or wood conversion at commercial scale, and the 
second, a long-term objective is to participate in the development 
of new, more effective conversion processes. In this study the pro- 
duction of ammonia, methanol, ethanol and liquid fuels is primarily 
considered. The processes based on synthesis gas are closest to 
commercialization, but especially certain pyrolysis and high-pres- 
sure hydrogenation methods (direct liqufaction) under development 
seem to be promising, for example, due to their high efficiency. 
The most economic method of producing gasoline from peat or 
wood is to convert the methanol produced from these materials to 
gasoline via a Methanol-to-Gasoline process. It is expensive to 
produce diesel oil by the Fischer-Tropsch synthesis. The develop- 
ment of a direct peat liquefaction process may lead to a more fa- 
vourable alternative than those mentioned above. 


12876 Dynamic behavior of fluidized bed reactors for 
solid catalyzed gas phase olefin polymerization. Choi, K.Y.; 
Ray, W.H. (Univ. of Wisconsin, Madison). Chemical Engi- 
neering Science; 40: No. 12, 2261-2279(1985). 

The dynamic behavior of fluidized bed reactors for ethylene 
and propylene polymerization is studied through detailed modelling 
and simulation. Both static and Hopf bifurcation behavior is ob- 
served and can lead to temperature runaway if special care is not 
taken in start-up and in normal operation. A feedback control 
scheme can be used to control transients, but it is limited by recycle 
gas cooling capacity. 


12877 Process studies with a promoted transition metal- 
zeolite catalyst. Pennline, H.W.; Gormley, R.J.; Schehl, 
R.R. (Dept. of Energy, Pittsburgh, PA). Industrial and En- 
gineering Chemistry, Product Research and Development; 23: 
No. 3, 388-393(Sep 1984). 
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The conversion of synthesis gas to gasoline-range hydrocar- 
bons was investigated with a cobalt-thoria-zeolite catalyst. The co- 
precipitated transition metal and promoter were intimately mixed 
with ZSM-S zeolite and then extruded with an alumina binder. 
Tests were conducted in a gradientless reactor, where initial results 
of high yields of gasoline-range hydrocarbons with a low ratio syn- 
thesis gas led to an extensive study of the catalyst. The effects of 
support, temperature (220-320°C), pressure (1.14-2.17 MPa), and 
feed gas composition (1H2/1CO-3H2/1CO) on catalyst activity, sta- 
bility, and product selectivity are discussed. Analyses of the deacti- 
vated bifunctional catalyst are also reported. 


12878 Upgrading biomass liquefaction products through 
hydrodeoxygenation. Elliott, D.C.; Baker, E.G. (Battelle Me- 
morial Institute, Richland, WA). Biotechnology and Bioengin- 
eering Symposium; 16: No. 14, 159-174(1984). (CONF- 
840509—). 

From 6. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA (15 May 1984). 

Products of direct liquefaction of wood at high pressure 
have been converted by catalytic hydrogenation to a gasoline-like 
hydrocarbon product. The process operates at a- temperature of 
300-350 degrees C and a pressure of 2000 psig with nickel metal or 
sulfided cobalt-molybdenum catalyst. The catalysts are commercial- 
ly available hydrotreating catalysts. Other tests have shown a 
copper-chromite catalyst and the unsulfided form of the cobalt-mo- 
lybdenum catalyst to be less effective. Analysis of infrared spectro- 
photometry, gas chromatograph/mass spectrometry, and nuclear 
magnetic resonance in addition to determination of elemental com- 
postion, density, and distillation range were used to evaluate the 
product compostion. 


12879 Catalysts for gasification of biomass. Brown, 
M.D.; Mudge, L.K.; Baker, E.G. (Pacific Northwest Lab., 
Richland, WA). Biotechnology and Bioengineering Symposi- 
um; 16: No. 14, 125-136(1984). (CONF-840509—). 

From 6. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA (15 May 1984). 

Pacific Northwest Laboratory (PNL) is developing a process 
for converting biomass to specific gaseous products utilizing steam 
gasification in the presence of catalysts. These catalysts increase the 
gas yield, decrease the char and tar produced, and tailor the final 
gas composition. Gas mixtures that have been produced include 
methanol synthesis gas, hydrogen-rich gas, methane-rich gas, and 
ammonia synthesis gas. Results are presented for a variety of com- 
mercial and prepared catalysts used to enhance steam gasification of 
wood. Current studies are designed to develop process systems to 
realize the potential of catalyzed gasification of biomass. Systems 
that avoid catalyst deactivation by attrition and carbon deposition 
are being tested in bench-scale equipment. The status of the devel- 
opment studies is presented. 
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12880 (AD—381279/9/XAB) Development of advanced 
boron slurry-fuel formulations. Technical report, February 
1966-February 1967 on Phase 2. Durfee, R.L. (Atlantic Re- 
search Corp., Alexandria, VA (USA)). May 1967. 133p. 
NTIS, PC A07/MF AOl1. 

Vacuum-drying of ball-milled boron was found to eliminate 
hydrogen gas formation and accompanying bulk volume reductions 
in stored samples of JP-4 based boron slurries. Density reductions 
in stored isopropanol-based slurries was found to result from air 
dissolved in the carrier. No deterioration of rheological or combus- 
tion properties resulting from vacuum-drying of the boron was ob- 
served. Two promising slurry formulations optimized for low-tem- 
perature rheological properties were developed. Both of these for- 
mulations contained methyl isobutyl ketone (MIBK) mixed with 
gelled JP-4 in the carrier phase. The rheological goals set for this 
program of 400 poise viscosity at -65 F and 1/100 sec shear rate 
and 12 Ib/sq ft yield stress at -65 F were met by both of the two 
promising formulations. Combustion performance for the mixed- 
carrier slurries (gelled JP-4 plus MIBK) was equal to or better than 
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that of similar formulations containing no ketone. Both of the 
promising formulations exhibited Newtonian rheological properties 
over the shear rate range covered 1/100 sec to about 1/20,000 sec 
at temperatures of -30F or above. The viscosity of each was about 
five poise at 70 F, over a shear rate range from 1/50 sec to 1/ 
50,000 sec. An increase in solids loading to 76 per cent boron ap- 
peared to increase viscosity at 70 F and -30F by roughly a factor of 
two, and each of the 76 per cent formulations exhibited essentially 
Newtonian rheological properties at both temperatures. 


12881 (AD—392967/6/XAB) Research on operational 
slurry fuels. Final report, 3 April 1967-3 June 1968. Bartick, 
H.A. (Atlantic Research Corp., Alexandria, VA (USA)). 
Oct 1968. 125p. (ARC-TR-PL—9728). NTIS, PC A06/MF 
A0l. 


Two boron slurries were developed under this program to 
meet the Air Force operational criteria for use in a low altitude, 
supersonic ramjet propulsion system. One of these slurries contains 
a solids (boron) loading of 73%, and the other contains 76% boron 
by weight. Both were compounded with 2,2,5-trimethylhexane 
(TMH) carrier, Arlacel-83 wetting agent, and the AIMB-2 experi- 
mental gellant of Shell Development Corporation. Viscosity deter- 
minations of these slurries at 70 F showed that the 73% boron 
slurry (TSAR-2.00) had a viscosity of 5 poise. The viscosity of the 
16% by weight boron slurry (TSAR-1.75-76) at the same conditions 
were 10 poise. Viscosity values for these slurries at -65F were 175 
poise (73% boron slurry-TSAR-2.00) and 330 poise (76% boron 
slurry-TSAR-1.75-76). Both of these slurries show excellent room 
temperature storage properties, no degradation of physical proper- 
ties under thermal cycling conditions, no gas formation, and good 
dynamic stability. The combustion efficiencies of both of these slur- 
ries were between 65 and 70% at Mach 2.5 sea level, cold day at a 
fuel-to-air ratio of 0.024 as determined on the ARC 3.5-inch Micro- 
Ramjet Engine. These efficiencies are very similar to those ob- 
tained on this engine for previous work-horse-type slurry formula- 
tions. 


12882 (DOE/CE/40772—1) Production of chemicals 
from food processing wastes using a novel fermenter separa- 
tor. Technical progress report, September 27-December 31, 
1985. Dale, M.C.; Koo, Y.M.; Park, C.H.; Chen, C.; Lin, J.; 
Okos, M.R.; Wankat, P.C. (Purdue Univ., Lafayette, IN 
(USA)). Dec 1985. Contract FG02-85CE40772. 33p. NTIS, 
PC A03/MF A011; 1; GPO Dep. File Number DE86005708. 

The objective of this project is to perform fundamental, en- 
gineering design and operational studies in the area of food process- 
ing waste fermentation. Studies addressing the fermentation kinetics 
and nutritional requirement of immobilized cells and examining dif- 
ferent packing materials and energy efficient ethanol separation 
concentration and recovery methods are underway. These data will 
be used to develop process design models to aid in designing enery 
efficient and cost effective processes for conversion of food proc- 
essing wastes into chemicals. This project focuses on using a novel 
immobilized cell reactor separator (ICRS) for the production of 
volatile chemicals from waste food sources such as whey lactose, 
glucose from waste starch, or any other sort of waste fermentable 
carbohydrate. 53 refs., 3 figs. 


12883 (EPRI-AP—4257-SR-Vol.2, pp 37.1-37.26) 
LPMEOH/sup sm/ process: an efficient route to methanol 
from coal. Roberts, G.W.; Dicciani, N.K.; Klosek, J. (Air 
Products and Chemicals, Inc., Allentown, PA). Dec 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T 1186920119. (CONF-850409—Vol. 2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

The LPMEOH Process has the potential to be the most effi- 
cient and economical means to produce methanol from coal. One of 
the most promising embodiments of this process is a modification of 
the integrated gasification-combined cycle (IGCC) concept, in 
which methanol is coproduced with electric power. In this applica- 
tion, unshifted, carbon monoxide (CO)-rich synthesis gas from the 
coal gasifier is fed through the LPMEOH Process on a “once- 
through” basis, allowing part of the gas to be converted to metha- 
nol with the unconverted portion passing to the gas turbines to 
generate power. Studies indicate that methanol coproduced in this 
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fashion has the potential to be the most economic and reliable 
source of peaking turbine fuel for an electric power utility. The 
LPMEOH Process is currently being tested in a 5 T/D Process 
Development Unit (PDU) at LaPorte, Texas. A major portion of 
this PDU program is devoted to demonstrating the coproduct ap- 
plication, and several important operating milestones, including a 
40-day run with CO-rich synthesis gas, have already been achieved. 
EPRI has been the prime advocate of the coproduct approach, and 
has sponsored several evaluations of the technology. These studies 
indicate that coproduction of methanol with electric power has the 
potential to reduce the cost of methanol by 45 to 50% relative to 
methanol from a dedicated, coal-to-methanol plant owned by a 
non-regulated producer. The largest total savings potential is 
achieved if the methanol can be produced from unshifted synthesis 
gas (so-called "CO-rich gas”, characteristic of advanced, thermally- 
efficient coal gasifiers like Texaco, Shell, and slagging BGC/Lurgi) 
in a “once-through” configuration. In this mode, only a small frac- 
tion of the syngas, approximately 10 to 20%, is converted to metha- 
nol. The unconverted gas flows on to the gas turbine in the IGCC. 
11 figs., 2 tabs. 


12884 (EPRI-AP—4257-SR-Vol.2, pp 38.1-38.34) Suc- 
cessful scale-up of the fluid-bed MTG-process to 100 BPD 
demonstration plant. Gierlich, H.H.; Keim, K.H.; Thiagara- 
jan, N.; Nitschke, E.; Kam, A.Y.; Daviduk, N. (Union 
Rheinische Braunkohlen Kraftstoff AG, Wesseling, Germa- 
ny; Uhde GmbH, Dortmund, Germany; Mobil Research 
and Development Corp., Princeton, NJ). Dec 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920119. (CONF-850409—Vol.2). 


From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

The conversion of methanol to gasoline over the synthetic 
zeolite catalyst ZSM 5 provides a new selective route for the indi- 
rect liquefaction of coal to gasoline. Two process variants, the fixed 
bed and the fluid bed process, are described. The experimental re- 
sults from the 100 BPD fluid bed demonstration plant, which was 
on stream for a total of 8600 h with methanol, are presented. Two 
modes of reaction heat removal were successfully demonstrated. 
The effects of process conditions on gasoline yield and quality were 
investigated. Gasoline yields of more than 92 wt % based on the 
total hydrocarbon product were obtained. A comprehensive data 
base to support the conceptual design of a commercial size plant 
was developed. 14 figs., 5 tabs. 


12885 (KTM/E-D—57) Liquefaction methods of solid 
fuels and their applications in Finland. (Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept.). 1984. 66p. 
(In Finnish). NTIS (US Sales Only), PC A04/MF A011. File 
Number DE86750269. 


Finland's self-sufficiency in liquid fuels and certain chemicals 
can be increased by producing these liquids from indigenous solid 
fuels. Research on the liquefaction of indigenous fuels has at 
present two aims: the first, a short-term objective, is to prove the 
technical feasibility of peat and/or wood conversion at the com- 
mercial scale, and the second, a long-term objective, is to partici- 
pate in the development of new, more efficient conversion process- 
es. In this study the production of ammonia, methanol, ethanol and 
liquid fuels was primarily considered. The amounts of raw materials 
available meet the requirements of the large production units dis- 
cussed in this work. Methods of biomass liquefaction were re- 
viewed, emphasizing their stage of development and potential. The 
processes based on synthesis gas are closest to commercialization, 
but especially certain pyrolysis and high pressure hydrogenation 
methods (direct liquefaction) under development seem to be prom- 
ising due to their high efficiency. Pyrolysis processes are simple 
(and investments small compared to the other processes), whilst the 
products of direct liquefaction processes are superior with regard to 
upgrading. The most economic method of producing gasoline from 
peat or wood is to convert the methanol produced from these ma- 
terials to gasoline via a Methanol-to-Gasoline process. It is expen- 
sive to produce diesel oil by the Fischer-Tropsch synthesis. The de- 
velopment of a direct peat liquefaction process may lead to a more 
favourable alternative than those mentioned above. Ethanol pro- 
duced by acid hydrolysis is not competitive in Finland. All substi- 
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tute products are at present more expensive than the conventional 
fuels. 


12886 (PB—85-248268/XAB) Understanding ethanol fuel 
production and use. Technical paper. Bradley, C.; Runnion, 
K. (Volunteers in Technical Assistance, Inc., Arlington, VA 
(USA)). 1984. 27p. (VITA/TP—3:06/84). NTIS, PC A02/ 
MF AOl1. 

This paper is one of a series published by Volunteers in 
Technical Assistance to provide an introduction to specific state-of- 
the-art technologies of interest to people in developing countries. 
The papers are intended to be used as guidelines to help people 
choose technologies that are suitable to their situations. 


12887 (TVA/PUB—86/8) Bibliography: production of 
ethanol from biomass. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Div. of Chemical Development). 1979. 
176p. NTIS, PC A09/MF AO1. File Number DE86900545. 

This bibliography contains listings of periodicals on the pro- 
duction of ethanol from biomass. All entries were taken from 
Chemical Abstracts, Volume 56 (1962) through Volume 91 (1979). 
The Chemical Abstracts (CA) volume and page or entry number 
are given for each entry. The listings are arranged according to the 
following subjects: fermentation, distillation, production of absolute 
alcohol, methods of analyses, biomass (nonspecific), cellulose, 
grains, root materials, and wood. Entries for publications that cover 
more than one of these subjects appear in each of the appropriate 
sections. Listings are alphabetized according to senior author's 
name. The numbers precedii.s entries represent numbers in TVA 
files and do not necessarily fall in consecutive order. Copies of ab- 
stracts of articles listed in this bibliography may be obtained 
through M.C. Nason, Room 729, Chemical Engineering Building, 
National Fertilizer Development Center, Muscle Shoals, Alabama 
35660. 


12888 (TVA/PUB—86/9) Production of ethanol from 
biomass. Volume 11. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Div. of Chemical Development). 1983. 
321p. NTIS, PC Al4/MF AOl1. File Number DE86900546. 

This bibliography carries forward the listing of articles on 
the production of ethanol from biomass published in TVA Report 
S-481. As in the earlier bibliography, all entries are taken from 
Chemical Abstracts; in this report, from CA Volume 92 (1980) 
through CA Volume 99 (1983). The addition of author, feedstock, 
and subject indexes has resulted in some minor changes of format. 
For example, entries pertinent to more than one section are not, as 
a rule, printed more than once. The user is advised to consult the 
indexes to be sure of finding all relevant articles. Within each major 
section, entries are arranged, within the capacity of the data-proc- 
essing equipment, with more recent articles first. Although the ar- 
rangement of the Contents is somewhat different from the first bib- 
liography, the coverage is essentially the same. 


12889 Status and directions of the use of alcohols and 
other oxygenated hydrocarbons in North America. Ecklund, 
E.E. (U.S. Department of Energy, Washington, DC). pp 
269-274 of VI international symposium on alcohol fuels 
technology. Volume 3. Ottawa, Ontario; Energy Mines and 
Resources (1984). (CONF-840543—). 

From International symposium on alcohol fuels technology; 
Ottawa, Ontario, Canada (21 May 1984). 

Since late 1979, when gasohol (10 vol% ethanol, 90% gaso- 
line) was introduced into the market on an ad hoc basis, the atten- 
tion given in the United States to oxygenated hydrocarbons as a pe- 
troleum extender and/or octane blending agent has consistently 
grown. This has been fostered by federal and state incentives for 
use of fermented ethanol, and by oil industry perception of an in- 
creasing need for organic octane blending materials. The latter has 
centered on oxygenated hydrocarbons. These include established 
products, such as tertiary butyl alcohol (TBA); ethers, such as terti- 
ary amyl methyl ether (TAME) and methyl tertiary butyl ether 
(MTBE); and a variety of methanol/cosolvent/gasoline blends. 
Some of these were promoted by chemical companies new to the 
fuel market, while others were pursued by established fuel suppli- 
ers. 
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REFER ALSO TO CITATION(S) 12875 
0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 12658, 12972, 12979, 13431, 13544, 13898, 
13987, 14495 


12890 (CONF-8311266—) Proceedings of the Finnish- 
Austrian workshop on energy from wood. (Bundesministerium 
fuer Wissenschaft und Forschung, Vienna (Austria)). 1983. 
310p. NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The state of the art was reviewed in a number of papers and 
discussed by the partners in future projects. The papers give a gen- 
eral outline of the state of the art and of current research projects, 
thus helping to define those fields in which further research is re- 
quired, e.g. The development of a mature wood-fuelled boiler, the 
reduction of pollutant emissions, and the standardisation of plant 
and fuels. 


12891 (CONF-8311266—, pp 8-15) Role of wood in the 
energy economy in Finland. Alhojaervi, P. 1983. NTIS (US 
Sales Only), PC A14/MF AO1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The use of other wood-based fuels is estimated to increase 
somewhat during the next few years. The amount of waste wood 
and slurries produced in industrial processes depends on the growth 
and utilization rate of the processes concerned. According to esti- 
mates and calculations the volume of industrial production will 
grow by 3% per annum. The growth of production, the energy 
saving and the increasingly efficient recovery of wastes are expect- 
ed to increase the production and use of waste wood and slurries. 


12892 (CONF-8311266—, pp 16-20) Raw materials from 
the forest. Sterba, H. 1983. NTIS (US Sales Only), PC A14/ 
MF AO1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

In 1978 utilization of fuel wood from the forests was about 
0,04 million tons. Utilization of not economically used tree species 
and of trees planted outside the forests for fuel was 0,17 mill. tons 
in 1978. Biomass production for energywood plantations could be 
best established on the sites where today coppice forests grow and 
would yield about 0,2 mill. tons per year. 


12893 (CONF-8311266—, pp 27-32) Forest chips as an 
energy source in Finland. Hakkila, P. 1983. NTIS (US Sales 
Only), PC A14/MF AO1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Finland is one of the few industrial countries where biomass- 
based fuels are used on a large scale. This includes the use of tradi- 
tional firewocd for domestic purposes as well as the use of forest 
residues and industrial waste in commercial enterprises. The Gov- 
ernment supports investment in the production of biomass energy, 
and forest chips from presently unmerchantable sources of biomass 
are slowly increasing their share of the energy supply. The speed at 
which the structure of the energy economy can be changed is limit- 
ed, however, by the time factor, high logging cost of forest resi- 
dues and lack of capital. The new harvesting technology for small- 
sized trees and forest residues, based mainly on chipping, makes it 
now possible to recover a much higher proportion of low-quality 
forest biomass than before and convert it to oil-substituting indige- 
nous energy if the development of the availability and cost of fossil 
fuels so requires. This development will not endanger the raw ma- 
terial supply of the forest industries. 
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12894 (CONF-8311266—, pp 33-34) Waste fuel potential 
from the Finnish industry. Jahkola, A. 1983. NTIS (US Sales 
Only), PC A14/MF A0i. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The Finnish wood processing industry covers nowadays 
approx. 55% of its total fuel consumption by means of internal 
waste fuels. The utilization of the waste fuels can increase only in 
proportion to growth of raw wood use, then the utilization rate of 
waste is rather high: that of sulphate liquors on averages 96-97% 
and that of sulphite liquor 90-92%. Likewise the utilization of bark 
and wood wastes has increased at the same time when the bark 
peeling has moved from forests to mills. The use of bark as a fuel in 
the industry is also economically justified. The cost of producing 
energy with bark in industrial steam boilers is at present only 
50...70% of cost for oil coal. In the future a part of the sulphite 
mills will be replaced by sulphate mills, so the recovery rate of 
waste liquors rises additionally until the utilization of wastes 
reaches 100% on the other hand the share of the mechanical pulps 
will increase in the future, which reduce the production of waste 
liquors. Until the mid 1990's the amount of waste liquors are ex- 
pected to increase however with 10% to 2,0 Mtoe. The use of bark 
and wood wastes can increase relatively little more with 30% to 0,9 
Mtoe. In all the wastes are expected to cover 51% (2,9 Mtoe) of 
total fuel need of wood processing industry in mid 1990's. That 
would correspond to 47% of the total use of domestic fuels. 


12895 (CONF-8311266—, pp 76-81) Harvesting, trans- 
port and storage of wood chips - production from steep-terrain 
forests. Spitzer, J.; Lauer, M.; Trauttmansdorff, K.E. 1983. 
NTIS (US Sales Only), PC A14/MF AO1. File Number 
DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Wood chip production is an additional possibility to utilize 
“waste wood” from thinning besides the paper industry and wood 
chip production opens an additional source of income in rural areas 
and leads to a more efficient use of forestry equipment. It has to be 
pointed out however, that careful consideration must be given to 
the question of the loss of nutrients through the removal of waste 
wood from the forest for chip production. 


12896 (CONF-8311266—, pp 84-91) Properties of wood 
fuels and the study of wood energy use at the Domestic Fuel 
Laboratory of the Technical Research Centre of Finland. 
Huotari, j.; Sahrman, K.; Seppaenen, V. 1983. NTIS (US 
Sales Only), PC A1l4/MF AO1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The Domestic Fuel Laboratory of the Technical Research 
Centre of Finland has, amongst other things, studied the following: 
alternatives in wood fuel distribution to small consumers, the use 
and availability of wood as a fuel in Central Finland, the drying of 
wood and other processing techniques, the use of wood fuels par- 
ticularly in district heating. 


12897 (CONF-8311266—, pp 101-114) Test methods of 
wood combustion systems up to 120 kW - experiences of the 
BLT-Wieselburg. Woergetter, M. 1983. NTIS (US Sales 
Only), PC A14/MF AO1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Wood is a raw material that grows distributed over a wide- 
spread area. In general the transport of wood is expensive because 
of its little energy density. Regarding the Austrian situation, it does 
not seem reasonable to transport wood over longer distances for an 
energetical utilization. Wood will probably be used in households 
and in the wood processing industry. It is a question of comfort, 
whether rooms are heated separately or centrally. Warm water cen- 
tral heating systems have proved a success and will meet all re- 
quirements in future too. Warm water boilers of lower power are 
mass produced articles, usually ordered by people with slight 
expert knowledge. For the reasons mentioned above the examina- 
tion of wood fired boilers seems to be of considerable importance. 
Therefore this contribution mainly refers to the testing of these 
boilers. 
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128698 (CONF-8311266—, pp 192-199) Heating systems 
with domestic fuels on farms. Tuomi, S. 1983. NTIS (US 
Sales Only), PC A1l4/MF AOl1. File Number DE86770082. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The commonest heating system of the farmhouses is a stove, 
heated with wood. The proportion of this method of the number of 
farms is 41%. Central heating based on wood is 19% of the farms. 
Nowadays the new wood heating systems are built by central heat- 
ing system. Solid-fuel furnaces that are commonly used on farms 
may be divided into the groups: Over-burning furnaces, Under- 
burning furnaces, Primary oven (pre-furnace) and Stokers. 


12899 (CONF-8311266—, pp 242-256) Problematic emis- 
sions of wood combustion compared to other fuels. Jantunen, 
M.J. 1983. NTIS (US Sales Only), PC A14/MF AO1. File 
Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Wood is a basicaily environmentally acceptable fuel because 
of its low sulfur and ash contents. This acceptance applies only to 
large, professionally operated combustion units. When burning solid 
fuels like wood in small, combustion units, incomplete combustion 
is practically inevitable. This results in considerable emissions of 
soot, CO, odorous organics, mutagens and carcinogens. The ac- 
quired knowledge of the effect of combustor size on the abovemen- 
tioned harmful emissions presents a strong environmental case 
against the environmentalists’ demands for decentralization and in- 
creased local use of wood and other biomass for fuel. 


12900 (CONF-8311266—, pp 257-272) Emissions from 
wood burning combustion systems and their legal aspects. 
Bauer, H. 1983. NTIS (US Sales Only), PC A14/MF AOI. 
File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Wood - as other biomass - can be considered a rather good 
fuel since no sulphur can be emitted due to its lack in the fuel self. 
Next to that, comparatively low flame temperatures can be expect- 
ed (lower than 1300°C) under practical conditions so that no for- 
mation of nitrous oxides will take place in the combustion chamber. 
Unfortunately, one negative aspect must be added: The high con- 
tent of volatiles in the raw fuel makes the combustion chambers 
construction a trade-off between that for optimal combustion of 
gases and that for optimal combustion of solids. 


12901 (PB—86-102258/XAB) Development of a model 
for the heat-release rate of wood - a status report. Parker, 
W.J. (National Bureau of Standards, Washington, DC 
(USA). Center for Fire Research). Jul 1985. 107p. 
(NBSIR—85/3163). NTIS, PC A06/MF AO1. 

The report describes the status of the development of a 
method for predicting the heat release rate of wood for different 
thicknesses, moisture contents, and exposure conditions. A comput- 
er model was set up on a microcomputer. Experimental techniques 
have been devised to obtain the input data required by the model. 
These include (1) the thermal conductivity as a function of temper- 
ature and percent loss, (2) the kinetic constants needed to describe 
the mass loss rate, (3) the heat of combustion of the volatile pyroly- 
sis products, and (4) the contraction factors due to charring. Suffi- 
cient data on these parameters were taken to exercise the model. 
Heat-release rates and effective heats of combustion were measured 
as a function of external radiant flux on 12.5-mm-thick dry vertical 
specimens of Douglas fir particle board. The calculated and meas- 
ured peak heat-release-rate curves are similar in shape and ampli- 
tude but differ significantly in time scale. This may be due to the 
lack of thermal conductivity data on the char in the high-tempera- 
ture range. There is very good agreement between the calculated 
and measured effective heats of combustion. The initial results with 
the model are promising. 


12902 (SI—2-1985) Drying of green fuel chips. Heding, 
N.; Houmann Jakobsen, H. (Skovteknisk Inst., Copenhagen 
(Denmark)). 1985. 40p. (In Danish). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86750579. 
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The present report falls into two parts. Part 1 reports field 
research on natural air drying of whole Norway spruce trees and 
on drying of chip piles stored under tarpaulins. The moisture con- 
tent of live spruces is highest in November and December (approx. 
57%) and lowest in February and March. This difference is of prac- 
tical importance, because when the moisture content of a Norway 
spruce tree is reduced from 57% to 51% of its weight, 1 m® loose 
volume of the resulting chips will contain approx. 40 litres less 
moisture. Bunched Norway spruce will dry less than single trees. 
During the summer of 1983 the former dried from a moisture con- 
tent of between 51 and 58% of their total weight to between 40 and 
49%, whereas the latter dried from between 51 and 58% to be- 
tween 38 and 45%. More important, the bunched Norway spruce 
will definitely absorb moisture during the following winter. The 
moisture content rises from between 40 and 49% to between 47 and 
55%. For single trees the corresponding moisture content increase 
is insignificant. Regardless of species, it is essential that only chips 
of trees that have been left to dry for a summer should be covered 
by tarpaulins. An about 25 cm wide opening should be made in the 
tarpaulin along the entire length of the pile. A pile of chips of 
freshly felled trees which is covered by tarpaulins will absorb so 
much moisture during the first 4 to 6 months that the chips are ren- 
dered unfit for any purpose. Part 2 is a documentation of a litera- 
ture search made ultimo 1984. The search was made in order to 
collect information on the dimensioning of storage facilities for arti- 
ficial drying of green chips, and to present this information in a sys- 
tematic form. The results of the literature search are presented as a 
dimensioning guide, as a brief description of methods to increase 
the moisture absorption capacity of the air blown into the chips, 
and as examples of storage constructions. 


12903 (STEV-SB—85-5) Determination of moisture in 
solid fuels. Aaslund, B.; Svedberg, G. (Statens Energiverk, 
Stockholm (Sweden)). Jan 1985. 15p. (In Swedish). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86750184. 

The measurements have been performed for wood chips. 
The method makes use of heating in oil. The realiability of the pro- 
cedure is discussed. It was found that the method was time consum- 
ing and the results were too scattered. 


12904 (STF—15A84026) Bio-fuel day ‘84. Proceedings of 
a seminar held in Trondheim, Norway, March 1984, Nilsen, 
E.; Johansen, A. (eds.). (SINTEF, Trondheim (Norway)). 
1984. 201p. (In Norwegian). (CONF-8403220—). NTIS (US 
Sales Only), PC A1l0/MF AO1. File Number DE86750605. 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

A seminar on biomass has been held in Trondheim 
(Norway). The seminar focuses on how to utilize the energy from 
biomass. Separate abstracts are prepared for each paper. 


12905 (STU—80-4390) Wood powder as fuel for heating 
of small houses. Aabom, J. (National Swedish Board for 
Technical Development, Stockholm). 1982. 50p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86750190. 

Based on experiences gained from on one hand a compre- 
hensive study of the conditions for production of powder fuel in 
Sweden, and on the other hand by developing and testing equip- 
ment for burning such powder to heat small houses, it is considered 
that an economically justified heating alternative can be accom- 
plished both from a national and a private economics point of view. 
However, one condition is that a manufacturing industry for suita- 
ble powders be developed and that injection equipment for heating 
boilers will be produced and installed. All oil burning boilers can 
be fired with wood powder. The oil tanks may have to be changed 
or equipped with agitators. The studies and tests in this report 
show that an automatic feed of powder fuel to a furnace installation 
is technically and practically feasible and thereby wood powder 
could replace oil and/or electricity. Straw, reed, and peat contain 
between 3 and 10 % ash, and thus wood powder will need special 
boilers. The remaining problem to be solved is to get a satisfactory 
length of life of the heating filaments. The filaments tested so far 
are good for only about 250 hours of operation. 
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12906 Profile - health risks of residential wood heat. 
Travis, C.C.; Etnier, E.L.; Meyer, H.R. (Oak Ridge Nation- 
al Lab., TN). Environmental Management; 9: No. 3, 209- 
216(1985). 

The resurgence in the use of wood in the United States for 
residential heating has been accompanied by a dramatic increase in 
deaths and injuries from residential fires. Toxic materials present in 
woodsmoke also appear to present a significant public health 
hazard. As a result of these factors, production of residential wood 
heat can be up to two orders of magnitude more hazardous than 
generation of an equivalent amount of electric energy at a coal- 
fired power plant. Proper care in installation and operation of 
wood stoves, as well as technological innovations that control 
wood-stove emissions, can greatly reduce the health and safety haz- 
ards of residential heating with wood. 
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REFER ALSO TO CITATION(S) 13168 


12907 (DOE/R1/10382—T1) Bracket Brook micro-hy- 
droelectric project. Progress reports and final — 
report. (Homestead Energy Systems, Inc., Orford, NH 
(USA)). Dec 1982. Contract FG41- 80R 110382. 57p. NTIS, 
PC A04. File Number DE86000395. 

Construction of the Bracket Brook micro-hydroelectric 
system is described, along with preliminary operation. The operat- 
ing head is 105 ft, or 240 ft of head. It supplies 21,600 kWh of elec- 
tricity per year. Design insights are given. (DLC) 
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REFER ALSO TO CITATION(S) 12913, 12914, 13396 


12908 (AD-A—158683/3/XAB) Analysis of river wave 
types. Ferrick, M.G. (Cold Regions Research and Engineer- 
ing Lab., Hanover, NH (USA)). Jun 1985. 25p. (CRREL— 
85-12). NTIS, PC A02/MF AOI. 

Long-period, shallow-water river waves, a consequence of 
unsteady flow, are considered. River waves result from hydroelec- 
tric power generation or flow control at a dam the breach of a 
dam, the formation or release of an ice jam, and rainfall/runoff 
processes. The Saint-Venant equations are generally used to de- 
scribe river waves. Dynamic, gravity, diffusion, and kinematic river 
waves have been defined, each corresponding to different forms of 
the momentum equation and each applying at some subset of the 
overall range of river hydraulic properties and time scales of wave 
motion. However, the parameter ranges corresponding to each 
wave description are not well defined, and the transitions between 
wave types have not been explored. This paper is an investigation 
into these areas, which are fundamental to river wave modeling. 
The analysis is based on the concept that river wave behavior is 
determined by the balance between friction and inertia. The Saint- 
Venant equations are combined to form a system equation that is 
written in dimensionless form. The dominant terms of the system 
equation change with the relative magnitudes of a group of dimen- 
sionless scaling parameters that quantify the friction/inertia belance. 
These scaling parameters are continuous, indicating that the various 
types of river waves and the transitions between them form a spec- 
trum. Additional data describing the physical variability of rivers 
and waves are incorporated into the analysis by interpreting the 
scaling parameters as random variables. 


12909 (PB—85-248250/XAB) Understanding hydropow- 
er. Technical paper. Eshenaur, W. (Volunteers in Technical 
Assistance, Inc., Arlington, VA (USA)). 1984. 66p. (VITA/ 
TP—5:08/84). NTIS, PC A02/MF AOl1. 

This paper is one of a series published by Volunteers in 
Technical Assistance to provide an introduction to specific state-of- 
the-art technologies of interest to people in developing countries. 
The papers are intended to be used as guidelines to help people 
choose technologies that are suitable to their situations. 
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12910 (NP—6750171) Relations between annual runoff 
and climate, Johan Dahl Land, South Greenland. Braithwaite, 
R.J. (Groenlands Geologiske Undersoegelse, Copenha e 
(Denmark)). May 1985. 26p. NTIS (US Sales Only), 
A03/MF AO1. File Number DE86750171. 

Annual runoff measurements at the Nordbosoe and Thor Soe 
basins in Johan Dahl Land, South Greenland, are compared with 
ablation measured on Nordbogletscher and with temperature and 
precipitation at Narssarssuaq about 25 km south-west of the basins. 
The correlation between runoff at Nordbosoe and ablation is 
weaker than expected and the main source of runoff variations is 
therefore precipitation. However, ablation has an important role in 
smoothing year-to-year variations in runoff at Nordbosoe. Precipi- 
tation and temperature in Narssarssuaq are used to simulate runoff 
variations at Nordbosoe and Thor Soe for an extended period. The 
total hydropower potential of the two basins is thereby estimated to 
be 260-267 GWh/year at a 5 per cent risk level. 


1303 Plant Design And Operation 


12911 (EFI-TR—2835) VANSIMTAP - A functional 
model for power stations with reservoirs. Haugstad, A. 
(Elektrisitetsforsyningens Forskningsinstitutt, Trondheim- 
NTH (Norway)). Feb 1982. 66p. (In Norwegian). NTIS (US 
Sales Only), PC A04/MF AOl. File Number DE86750238. 

VANSIMTAP is a computer programme package to simu- 
late a series- parallel controlled hydro power system. The main 
point in this report is to describe the tapping period by means of 
the computer programme SIMTAP. The report also analyses some 
of the incoming data which describe the controlling functional 
model for the tapping period. 


12912 (EFI-TR—2897) VANSIMTAP; New Pumping 
strategy. Correction of output level under the tapping period. 
Haugstad, A. (Elektrisitetsforsyningens Forskningsinstitutt, 
ae ae (Norway)). Aug 1982. 23p. (In Norwe- 
gian). NTIS (US _ Only), PC A02/MF AOl. File 
Number DE86750241 

The report describes some alterations done in the simulation 
programmes SIMTAP and SAMTAP. The alterations can be divid- 
ed into two groups: 1. New pumping-strategies. 2. Corrections re- 
lated to the weekly output level under the tapping period. 


12913 (PB—85-248292/XAB) Understanding micro-hy- 
droelectric generation. Technical paper. Weaver, C.S. (Vol- 
unteers in Technical Assistance, Inc., Arlington, VA 
ee 1985. 32p. (VITA/TP—18:01/85). NTIS, PC A02/ 


a paper is one of a series published by Volunteers in 
Technical Assistance to provide an introduction to specific state-of- 
the-art technologies of interest to people in developing countries. 
The papers are intended to be used as guidelines to help people 
choose technologies that are suitable to their situations. 


12914 (PB—85-248300/XAB) Understanding mini-hydro- 
electric generation. Technical paper. Weaver, C.S. (Volun- 
teers in Technical Assistance, Inc., Arlington, VA (USA)). 
1985. 34p. (VITA/TP—19:01/85). NTIS, PC A03/MF AOl1. 

This paper is one of a series published by Volunteers in 
Technical Assistance to provide an introduction to specific state-of- 
the-art technologies of interest to people in developing countries. 
The papers are intended to be used as guidelines to help people 
choose technologies that are suitable to their situations. 


1306 Environmental Aspects 


12915 (NP—6750234) Effects on fjords of modified fresh- 
water discharge due to hydroelectric power production. Kaart- 
vedt, S. (Fiskeridirektoratets Havforskningsinstitutt, Bergen 
(Norway)). 1984. 105p. (In Norwegian). NTIS (US Sales 
Only), PC A06/MF AOI. File Nester DE86750234. 

Natural freshwater discharge to Norwegian fjords is charc- 
terized by low runoff during winter when precipitation is stored as 
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snow and ice, and a marked peak in the discharge due to snow 
melting in spring. Hydroelectric power production causes a modi- 
fied runoff pattern with increasing freshwater discharge during 
winter and reduced flow in spring. The effects of runoff regulations 
on physical and biological properties of fjords are considered on 
basis of available literature. Documented physical effects include 
changes in salinity, modified current systems and changes in tem- 
perature caused by altered mixing depth following a regulation. 
Oxygen levels of the deeper layers in fjords with shallow sills may 
be altered. The possibility of changes in the vertical transport of 
nutrients to the euphotic layer is discussed. Notes are made on 
changes of temperature, nutrient supply and material load from reg- 
ulated rivers. In light of these physical changes, possible biological 
implications are discussed though biological data are insufficient. 
The differences in characteristics among fjords are stressed, with 
special emphasis on varying influence by the outer coastal waters. 
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12916 (CONF-830622—Pt.7, pp 785-788) Communica- 
tion and household solar technol logy in . Stern, H. 
(Univ. of Oregon, Eugene). Jun 1983. NTIS, PC A06/MF 
A01. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The hypothesis presented is that communication about solar 
technology is the major factor responsible for its successful diffu- 
sion. The key people in establishing the patterns of communication 
about solar energy are: (1) solar businesses and their marketing ef- 
forts; (2) government agencies and their incentive programs and 
regulatory efforts; (3) supportive citizen groups and their efforts at 
information dissemination and demonstration projects; and (4) solar 
users, particularly as a form of positive evidence within their com- 
munities. The degree to which these groups interact and overcome 
different barriers to solar acceptance creates the local solar technol- 
ogy communication environment and is responsible for the success 
or lack thereof of the technology's diffusion. The focus of this 
study is on the diffusion of household solar technology in Salem 
and Eugene, Oregon from 1975 through 1980. Data on solar instal- 
lations were supplied by the Oregon Department of Energy based 
on systems which qualified for the state solar tax credit from the 
program’s beginning in 1978 through 1980. Hot water heaters are 
the dominant type of solar installation and retrofits are the domi- 
nant mode. 


12917 eee 8, pp 859-864) Automated 
forecasts of daily global solar energy. Jensenius, J.S. Jr. (Na- 
tional Weather Service, Camp Springs, MD). Jun 1983. 
NTIS, PC A04/MF AO1. File Rumer BEES6000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A method for producing daily forecasts of incoming global 
solar energy for periods one to two days in advance is discussed. 
Statistical regression was used to relate measurements of solar radi- 
ation to National Weather Service objective predictions of cloud 
amount and humidity. About four years of data at 30 stations were 
used to derive the relationship between the incoming energy, cloud 
and humidity predictions, and climatic factors. The regression equa- 
tions that were derived are currently used twice daily to generate 
forecasts of the incoming solar energy for about 230 stations 
throughout the contiguous US. The forecasts are transmitted to Na- 
tional Weather Service forecast offices in map form via facsimile 
circuit. At the forecast offices, the predictions can be used as guid- 
ance in preparing public or agricultural forecasts of solar energy. 
The method used to develop the solar energy forecast product is 
described and a verification of test forecasts made on independent 
data is presented. Comparative scores for forecasts based on climat- 
ic values and forecasts based on the previous day's observation are 
given. Finally, several real-time solar energy forecasts are shown. 
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12918 (CONF-830622—Pt.8, pp 865-870) Statistical 
comparison of solar radiation correlations: monthly average 
global and diffuse radiation on horizontal surfaces. Ma, 
C.C.Y.; Iqbal, M. (Univ. of British Columbia, Vancouver). 
Jun 1983. NTIS, PC A04/MF AOl. File Number 
DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

For most solar energy applications, it is necessary to predict 
the amount of global and diffuse radiation arriving on a horizontal 
surface at any specified location. Scientists have developed methods 
to achieve this using different input parameters. The purpose of this 
study is to compare statistically correlations for estimating the 
monthly average daily global/diffuse radiation incident on a hori- 
zontal surface and to recommend one in each category that best fits 
measured data from a number of locations chosen and is the sim- 
plest to use. The effects of using the new solar constant of 1367 
Wm? in these correlations are also investigated. As a result, 
Rietveld’s and Page's correlations are recommended for estimating 
monthly average daily global and diffuse radiation incident on a 
horizontal surface, respectively. In addition, these correlations seem 
to work just as well with the new solar constant. 


12919 (CONF-830622—Pt.8, pp 871-875) Statistical 
comparison of models for estimating solar radiation on in- 
clined surfaces. Ma, C.C.Y.; Iqbal, M. (Univ. of British Co- 
lumbia, Vancouver). Jun 1983. NTIS, PC A04/MF AOl1. 
File Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The objectives of this study are to compare statistically three 
models for estimating solar radiation on inclined surfaces and to 
recommend one that is general and accurate. The isotropic model, 
and Klucher’s and Hay’s anisotropic models are chosen for discus- 
sion. The hourly and daily formulations of these models are briefly 
described. Results show that they all produce large errors at steep 
slopes. The errors are minimum during the summer months. The 
isotropic model under-estimates consistently throughout the year 
resulting in the worst performance. Hay’s model also under-esti- 
mates constantly but by a smaller amount. Klucher’s model over- 
estimates in the summer and under-estimates in the winter, but can 
be considered just as general and accurate as Hay’s Model for esti- 
mating insolation on inclined surfaces. 


12920 (CONF-830622—Pt.8, pp 877-882) Developing 
hourly weather data for locations having only daily weather 
data, Talbert, S.G.; Herold, K.E.; Jakob, F.E.; Landstrom, 
D.K. (Battelle's Columbus Labs., OH). Jun 1983. NTIS, PC 
A04/MF AO1. File Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A methodology was developed to modify an hourly TMY 
weather tape to be representative of a location for which only aver- 
age daily weather parameters were available. Typical hourly and 
daily variations in solar flux, and other parameters, were needed to 
properly exercise a computer model to predict the transient per- 
formance of a solar controlled greenhouse being designed for 
Riyadh, Saudi Arabia. The starting point was a TMY tape for 
Yuma, Arizona, since the design temperatures for summer and 
winter are nearly identical for Yuma and Riyadh. After comparing 
six of the most important weather variables, the hourly values on 
the Yuma tape were individually adjusted to give the same overall 
daily average conditions as existed in the long-term Riyadh data. 
Finally, a statistical analysis was used to confirm quantitatively that 
the daily variations between the long-term average values for 
Riyadh and the modified TMY weather tape for Yuma matched 
satisfactorily. 


12921 (CONF-830622—Pt.8, pp 883-888) Anisotropic 
model for diffuse radiation incident on slopes of different ori- 
entations and possible applications to CPC's. Perez, R.R.; 
Scott, J.T.; Stewart, R. (State Univ. of New York, Albany). 
Jun 1983. NTIS, PC A04/MF AOl. File Number 
DE86000193. Contract FG05-77ET20182. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 
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Based on a simple description of the sky dome, a model for 
estimating diffuse on sloping surfaces, once knowing this value on 
the horizontal, is developed. Its parameters are established from the 
analysis of solar radiation data on seven sloping sensors. Tests 
against data show that substantial improvement is achieved over the 
isotropic model for any collector slope or orientation. The simple 
geometry of the model offers the possibility of applications to col- 


. lectors with limited fields of view such as CPC’s. 


12922 (CONF-830622—Pt.8, pp 889-893) Effects of vol- 
canic dust clouds on surface insolation. Spencer, D.W.; 
Stewart, R. (Albright & S 


cer, Madison, . Jun 1983. 
NTIS, PC A04/MF AOl1. File Number DE86000193. Con- 
tract FG05-77ET20182. 


From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Clear periods of days from thirty-one months were used to 
determine the intensities of direct, global, and diffuse solar radiation 
at the earth’s surface in four spectral bands. The solar measure- 
ments were made through Schott filters OG1, RG2, RG8, and 
WG7 with Eppley Normal Incidence Pyrheliometers and precision 
Spectral Pyranometers. The spectral band intensities were calculat- 
ed by finding the difference between the measurements. The diffuse 
was calculated by subtracting the direct on a horizontal surface 
from the global. The dust clouds from both the Mt. St. Helens and 
El Chichon volcanic eruptions affected the measured intensities in 
these bands. The effect from the Mt. St. Helens cloud was large but 
short in duration, while the El Chichon effect was smaller but per- 
sistent through several months. 


12923 (CONF-830622—Pt.8, pp 895-900) Sol-air heating 
and cooling degree-days. Erbs, D.G.; Klein, S.A.; Beckman, 
W.A. (Univ. of Wisconsin, Madison). Jun 1983. NTIS, PC 
A04/MF A01. File Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A set of relationships are developed which allow the estima- 
tion of sol-air heating and cooling degree-days at any base tempera- 
ture. The method makes use of existing relationships for hourly use- 
able and degree-days, and the only input required is the monthly 
average solar radiation and ambient temperature. Solar radiation 
which is absorbed on outside surfaces and solar radiation which is 
transmitted through glazing is accounted for in the analysis. Esti- 
mated sol-air degree-days are compared with sol-air degree-days 
determined using long-term hourly data, and good agreement is ob- 
served. Sample calculations for a simple structure illustrate the use 
of sol-air degree-days. 


12924 (CONF-830622—Pt.8, pp 901-904) Measurement 
irradiance. 


and modeling of direct solar Brevik, I.; Loevseth, 
J. (Univ. of Trondheim, oll, Norway). Jun 1983. 
NTIS, PC A04/MF A01. File le Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The direct solar radiation has been measured in Trondheim 
(63°N, 10°E) during a five-year period using an EPPLEY pyrheli- 
ometer. Using time of the year and solar altitude as input, a model 
has been found which gives the probability distribution for the 
value of the direct energy flux. Work on the time distribution is in 
progress. 


12925 (CONF-830622—Pt.8, pp 905-907) Reflection co- 
efficients for ground-plane systems containing tilted sensors. 
Lamm, L.O.; Adler, C.G. (East Carolina Univ., Greenville, 
NC). Jun 1983. NTIS, PC A04/MF AOl. File Number 
DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

General formulas are derived for the reflection of insolation 
from finite plane surfaces unto tilted sensors. These results are re- 
duced to various special cases which are compared to known re- 
sults when possible. Both circular and rectangular geometries are 
considered. 
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12926 (CONF-830622—Pt.8, pp 909-912) Static method 
for determining direct normal insolation. Lamm, L.O.; Adler, 
C.G. (East Carolina Univ., Greenville, NC). Jun 1983. 
NTIS, PC A04/MF AO1. File Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

An accurate method which does not involve solar tracking 
for determining direct normal insolation is described and results of 
experimental tests are presented. 


12927 (CONF-830622—Pt.8, pp 913-915) Continuous 
solar spectral distributions from filter data. Michalsky, J.J.; 
Kleckner, E.W. (Pacific Northwest Lab., Richland, WA). 
Jun 1983. NTIS, PC A04/MF AOi. File Number 
DE86000193. Contract AC06-76RL01830. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A problem often encountered in applied mathematics is that 
of estimating a continuous function given a finite and often small 
number of samples of that function. Examples from the solar 
energy area include the transmission or reflection of materials and 
photovoltaic device response as functions of wavelength. The 
methods for generating an estimate that are discussed apply much 
more readily to these samples than to the problem of estimating the 
solar spectrum. In the former case, the functions vary rather 
smoothly and slowly with wavelength. The solar spectrum, on the 
other hand, does not vary smoothly because of solar and terrestrial 
absorption lines and bands throughout the visible and near-infrared 
spectrum. Nevertheless, iow resolution spectra can be generated 
which are useful to devices and systems whose responses change 
slowly with wavelength. 


12928 (CONF-830622—Pt.8, pp 923-925) Experimental 
validation of FCHART in predicting insolation on single glass 
covered off south surfaces. Chandra, S. (Florida Solar 
Energy Center, Cape Canaveral). Jun 1983. NTIS, PC A04/ 
MF AO1. File Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

FCHART 4.1 predictions for insolation on off south surfaces 
with measured data for three month long periods in Cape Canaver- 
al, Florida are compared. The agreement is generally within 10%, 
except for the winter months where FCHART over predicts by 
about 15%. 


12929 (CONF-830622—Pt.8, pp a Solar energy 
ss program at Hampton, Virginia, Whitney, D.A.; 
Griffin, T.J.; Venabie, D.D. ton Institute, VA). Jun 
1983. NTIS’ PC A04/MF AOl. i Fite Number DE86000193. 

From American Solar Energy Society meeting; Minneapolis, 
MN, —_ (1 Jun 1983). 

A global, diffuse and direct solar irradiance and atmospheric 
emittance measurement program was initiated February 1981 at 
Hampton, Virginia. Measurements of cloud cover fraction and at- 
mospheric turbidity were also routinely made. The results of the 
correlation of global insolation with cloud cover fraction using the 
ARL regression equation are presented for the period March 1981 
through February 1982. Mean daily insolation components are also 
presented for the period March 1981 through December 1982. 


12930 (DOE/AL/21557—T5) SOLAVG: radially aver- 
aged optical power ratio calculations. The Crosbyton Solar 
Power Project. Ford, W.T.; Anderson, R.M. (Texas Tech 
Univ., Lubbock (USA). Dept. of Mathematics). 15 Aug 
1985. Contract AC04-83AL21557. 155p. NTIS, PC A08/ 
MF AO1; 1; GPO Dep. File Number DE86004960. 

Several analytical and computational models have been de- 
veloped during the course of the Crosbyton Solar Power Project 
(CSPP) to aid design and prediction of performance for the solar 
bowl technology. The ROSA (Ratio of Solid Angles) code has 
been previously reported. This report deals with the SOLAVG 
(Solar Average) code. The SOLAVG code produces output to be 
used as input to the WATER1 code which is being reported else- 
where. The SOLAVG code includes much of the ROSA code to 
obtain concentrations to be averaged around the receiver using the 
Romberg algorithm. These averages vary with distance along the 
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receiver. The WATERI code uses these averaged solar concentra- 
tions to compute thermodynamic quantities along the length of the 
receiver. Sixteen examples of output from SOLAVG are listed and 
plotted in this report. An example of the output from WATER1 
based on input from SOLAVG is given as a complete print, and 
three examples of such output are plotted. ROSA, SOLAVG, and 
WATER! are all available on disks which were recorded on an 
IBM-XT. All three codes compile using Microsoft FORTRAN (c) 
to produce operable object codes. All listed and plotted results in 
this report are also available on disks upon request. 


12931 (MRI/SOL—0402-07) SOLERAS - Solar Energy 
Water Desalination Project. Solar energy falling on Yanbu, 
Saudi Arabia, July 1985. (Midwest Research Inst., Kansas 
City, MO (USA)). [1986]. Contract AC02-83CH10093. &5p. 
NTIS, PC A05/MF A0Ol1; 1; GPO Dep. File Number 
DE86005643. 

Yanbu is located in the Western Province of Saudi Arabia 
on the Red Sea at a latitude of 24.1 degrees North and a longitude 
of 37.8 degrees East. It was selected as the location for the Soleras 
Solar Powered Desalination Plant. This preliminary report de- 
scribes the direct normal and total horizontal insolation that fell on 
the Yanbu Solar Powered Desalination site during the month of 
July 1985. 


12932 (MRI/SOL—0402-08) SOLERAS - Solar Energy 
Water Desalination Project. Solar energy falling on Yanbu, 
Saudi Arabia, August 1985, (Midwest Research Inst., Kansas 
City, MO (USA)). [1986]. Contract AC02-83CH10093. 85p. 
NTIS, PC A05/MF A0Ol1; 1; GPO Dep. File Number 
DE86005642. 

The direct normal and total horizontal insolation that fell on 
the Yanbu, Saudi Arabia solar powered desolation site during the 
month of August 1985 are presented. (BCS) 


1403 Economics 


REFER ALSO TO CITATION(S) 12965 


12933 (CONF-830622—Pt.7, pp 771-774) Effectiveness 
of state government in promoting residential solar energy. 
Hohmann, J.M. (Minnesota Dept. of Energy, St. Paul). Jun 
1983. NTIS, PC A06/MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Public opinion polls show that a majority of residents believe 
solar energy has a role in the energy future of our country. Howev- 
er, residential consumers remain hesitant to invest in solar equip- 
ment or building design. One likely reason is a lack of specific, reli- 
able information on the feasibility, performance, service and cost of 
solar technology. Although general, albeit often conflicting, infor- 
mation on commercial solar applications exists, consumers are still 
basically unfamiliar with specific operational techniques, and of the 
effect on their home and lifestyle. In addition, they tend to feel 
unsure about industry stability and system cost effectiveness. Thus, 
the Minnesota Energy Agency engaged in a public sector market- 
ing effort for the solar industry. A local solar market would help 
reduce the energy-dollar drain to traditional fuel-producers besides 
providing jobs. The effectiveness of two marketing programs in in- 
creasing the number of solar installations in Minnesota is evaluated. 


12934 (CONF-830622—Pt.7, pp 795-800) Cost-effective- 
ness of a group of energy efficient Minnesota homes. Hutch- 
inson, M. (Minnesota Housing Finance Agency, St. Paul). 
Jun 1983. NTIS, PC A06/MF AOI. File Number 
DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

This study analyzes the cost-effectiveness of five groups of 
houses constructed under the Minnesota Housing Finance Agency 
(MHFA) Energy Efficient Housing Demonstration Program 
(EEHDP). An $11 million mortgage financing program, the 
EEHDP created a group of 144 energy efficient houses which dem- 
onstrated the cost-effectiveness of architectural designs. Builders 
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submitted designs which were reviewed and accepted for construc- 
tion under the EEHDP. 


12935 (GRS—492) Dynamics of growth in solar markets. 
Fjellsaa, O. (Gruppen for Ressursstudier, Oslo (Norway)). 
Mar 1983. 32p. (CONF-830741—2). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86750247. 

From International system dynamics conference; Cambridge, 
MA, USA (28 Jul 1983). 

As a step towards increasing our understanding of the dy- 
namics of growth in solar markets, a simple generic system dynam- 
ics model describing market penetration by a characteristic renew- 
able energy technology is employed. The analysis demonstrates that 
for some classes of renewable energy, incentives are now adequate 
to provide for the necessary rates of growth. Technologies with 
slightly different features in our model are never able to sustain 
themselves in the market, no matter what federal subsidies they re- 
ceive. A third group of solar technologies still needs support, even 
though it will evolve to become very competitive in the market 
without any subsidies as little as a decade from now. Relatively 
modest federal supports of these technologies now can bring them 
quickly to levels where they are economically, environmentally, 
and socially attractive energy options that provide significant oil 
savings. For these technologies federal support through initial 
stages of commercialization would be appropriate. 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 12933, 13020, 13050, 13051, 13055 


12936 (CONF-830622—Pt.5, pp 607-612) Renewable 
energy development in the Pacific Beate narrowing the op- 
tions. Schaller, D.A. (Black Hawk Associates, Denver, CO). 
Jun 1983. NTIS, PC A04/MF AOl. File Number 
DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The US flag territories and the emerging nations of the 
Trust Territory of the Pacific Islands have accelerated their consid- 
eration of renewable energy resource and technology options. The 
US Congress enacted Public Law 96-597, mandating a two year ex- 
amination of the renewable energy potential of these islands. Con- 
trary to much of the initial optimism, several factors have been 
identified which now caution against the early success of many re- 
newable energy technologies in the region. However, there remains 
a reduced number of site-specific options for the islands. Planning 
for these near-term opportunities should have a greater chance of 
success given the understandings developed in the course of the 
two year project. 


12937 (CONF-830622—Pt.7, pp 775-778) Study to deter- 
mine the perceptions of Michigan contractors to passive solar 
technologies in residential and commercial construction. 
Witte, P. (Michigan State Univ., East Lansing). Jun 1983. 
NTIS, PC A06/MF A0O1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

This study was intended to investigate the perceptions and 
needs of Michigan contractors in incorporating f asive solar tech- 
nologies in residential and commercial construction. The literature 
identified four major categories of barriers which contribute to the 
slow adoption of solar systems by contractors. They are: economic 
(initial high price, interest rates, etc.), technological (perceived lack 
of reliable equipment, lack of climatological data, etc.), psycho-so- 
ciological (dependence on the weather, threat to established busi- 
ness networks, etc.) and political-legal (product standardization, 
building and zoning codes, etc.). A questionnaire aimed at detecting 
the importance of the four barrier categories was administered to a 
random sample of 500 Michigan contractors. The procedure uti- 
lized in conducting the study is outlined. A review of the 
questionnaire’s development and administration is given, followed 
by a presentation of preliminary data on the completed question- 
naires received to date (n = 75). 
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12938 (CONF-830622—Pt.7, pp Se State solar and 
conservation policies: a review of programs and their effec- 
tiveness. Randolph, J. (Virginia Polytechnic Institute and 
State Univ., Blacksburg). 9 1983. NTIS, PC A06/MF 
AOl1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A range of state energy programs are reviewed including 
state implemented federal programs, utility regulation, state energy 
incentive programs, and building code and land use directives. 


12939 (CONF-830622—Pt.7, pp 813-817) Public solar in 
Massachusetts: experiences with the Massachusetts Alterna- 
tive Energy Property Program. Guertin, J. (Massachusetts 
Executive Office of Energy Resources, Boston). Jun 1983. 
NTIS, PC A06/MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Massachusetts Alternative Energy Property Program 
(AEPP) is a $5 million matching grant program. Public agencies in 
the Commonwealth are being funded to build or redevelop hydro- 
power, wind, wood, biomass, photovoltaic, passive solar and solar 
thermal projects. To date 32 projects have received funding under 
the solar thermal section of the AEPP. The projects range from a 
small domestic hot water system on a county court house to a 
highly innovative seasonal earth storage space heating system for a 
junior/senior high school. A number of projects are now working 
and operational data is being recorded. System operational and per- 
formance data are needed to demonstrate to public leaders and de- 
cision makers that solar systems can be a wise investment. Howev- 
er, as experience is showing, information on administrative methods 
of procuring such systems is woefully needed in the field. Adminis- 
trative procedures for preparing bid documents (for both design 
and construction phases), proper public bidding, construction qual- 
ity control and system maintenance are in some cases totally new to 
housing authority directors, fire chiefs and school superintendents 
to name a few. Through the AEPP this valuable information is 
being gathered and disseminated to local officials so that public fa- 
cilities may be solarized with the highest quality systems at the 
lowest cost. 


12940 (CONF-830622—Pt.7, pp 819-822) Collaboration 
from the ground up: the solar community and private sector 
take over commercialization. Janssen, M.; Keller, J.; Wilson, 
K. (Minnesota Solar Resources Advisory Panel, Minneapo- 
lis). Jun 1983. NTIS, PC A06/MF AOl. File Number 
DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Minnesota needs an aggressive campaign to tackle barriers to 
the commercialization of solar energy in the state. Three statewide 
solar organizations have built a unique and effective coalition to ad- 
dress that need and have placed special emphasis on financing and 
promotion. 


12941 (CONF-830622—Pt.7, pp 823-827) Financial in- 
centives for renewable energy investment: legislative initia- 
tives in hard times. Janssen, M.A. (Minnesota Public Interest 
Research Group, Minneapolis). Jun 1983. NTIS, PC A06/ 
MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Since 1978, the Minnesota Public Interest Research Group 
has worked with solar organizations and agencies of state govern- 
ment to initiate public policy and state laws that encourage the de- 
velopment of conservation and renewable energy resources. The 
emphasis in these efforts has been upon financial options that allow 
these new technologies to compete in the market place with older 
and subsidized traditional fuels. Arguments and strategies that have 
allowed the development of landmark energy finance legislation in 
Minnesota are discussed. 
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12942 (CONF-830622—Pt.7, pp 829-834) Solar access 
protection: a new methodology and a sample easement. 
Hodges, L.; Huelman, P.; Benson, J.D. (Iowa State Univ., 
Ames). Jun 1983. NTIS, PC A06/MF AO1. File Number 
DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A new methodology for protecting solar access on existing 
lots and in new subdivisions is described. A sample easement con- 
sistent with the requirements of Iowa's solar access easement law is 
included. This methodology minimizes the restrictions on the bur- 
dened lot while affording excellent protection for the lot with the 
solar system. It provides the owner of the burdened lot with graph- 
ic descriptions of the restrictions imposed by the easement. 


12943 (CONF-830622—Pt.7, pp 847-850) How to put 
solar energy in the public school curriculum, LaHart, D.E. 
(Florida Solar Energy Center, Cape Canaveral). Jun 1983. 
NTIS, PC A06/MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Lack of public knowledge regarding solar energy has proved 
to be a serious problem confronting solar commercialization. Rec- 
ognizing the short-term benefits of helping teachers and parents un- 
derstand the intrinsic value of solar and the long-term benefits of 
teaching children, several agencies have cooperated to develop 
solar-related instructional materials and teacher training workshops. 
In the last three years FSEC conducted over 100 workshops in 29 
school districts and involved more than 1750 teachers. A direct 
spin-off from our hands-on teacher education program has been a 
larger number of students involved in solar-oriented scientific inves- 
tigations in and around their schools, the widespread introduction 
of teacher g-nerated instructional materials, and a dramaic increase 
in the number of alternative energy projects in regional and state 
science fairs. The successful techniques employed to attract teach- 
ers to inservice workshops, the methods used to help them inte- 
grate solar concepts into their instructional materials, and the kinds 
of follow-up that can be provided at little agency cost are de- 
scribed. 


12044 | (CONF-830622—Pt.7, pp 851-855) Technology 


review of selected appropriate technology small grants pro- 
gram projects. Tilt, G.R.; Dunn, E.R. Jr.; Burba, K. (Energy 
Systems Group, Inc., Atlanta, GA). Jun 1983. NTIS, PC 
A06/MF A01. File Number DE8600019 

From American Solar Energy coh nist Minneapolis, 
MN, USA (1 Jun 1983). 

Several projects conducted with funding from the US De- 
partment of Energy's Midwest Appropriate Technology Small 
Grants Program are reviewed. The projects include a wind-driven 
lighting device, a wood-fired boiler/storage unit, modernizing the 
handling of ear corn, development of a selective adsorbant for use 
in alcohol fuel production, a computerized energy management 
system, and retrofitting a coal-fired power plant to operate on 
wood fuel. 


(NLH/FMR—59) Daily values of global radiation, 
totally and divided in 5 leon, UN bands, from 7 stations in 
the Nordic countries. He (Norges Landbrukshoegs- 
kole, Aas. Fysisk Inst.). 1 IS (US Sales Only), 
PC Al4/MF A0O1. File Number D 386750227. 

The book presents tables of daily global radiation sums in 
different radiation bands (wavelengths within 290-2800 mm) for 7 
stations in the Nordic countries including Iceland. The techniques 
for calibrating the instruments, their accuracy and the correction 
techniques for the measurements are given. 
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REFER ALSO TO CITATION(S) 12859, 12864, 12869, 12871, 12872, 12878, 
12879, 12890, 12891, 12892, 12893, 12894, 12895, 12896, 12897, 12898, 12899, 
12900, 12902, 12904, 12906, 13013, 13101, pony 13103, 13413, 13429, 13546, 
13578, 13601, 13610, 13617, 13987, 14616, 1461 


12946 (AD—888998/2/XAB) Experimental and theoreti- 
cal investigation of functional dependencies of rapid anneal- 
ing. Technical report, May-December 1970. Harrity, J.W.; 
Leadon, R.E.; Azarewicz, J.L.; Colwell, J.F.; Mallon, C.E. 
(Gulf Radiation Technology, San Diego, CA (USA)). Oct 
1971. 136p. NTIS, PC A07/MF AOl. 

Short-term annealing experiments on solar cells showed that 
the annealing of neutron damage in p-type silicon from 100 micro- 
sec. to 1000 sec is dependent on the integrated injected minority- 
carrier density. The PN code was used to study the short-term an- 
nealing of solar cells and transistors. Agreement between the clus- 
ter-annealing model and the p-type solar cell data was obtained, 
within a factor of 1.4 for resistivities from 1.0 to 100 ohm-cm, injec- 
tion levels, Delta n/P(0), from 0.0000001 to 0.0001, and times later 
than 0.01 sec. Annealing experiments on cutoff transistors have 
shown anneal factors as high as 6 as late as 10 msec after the neu- 
tron pulse. Prediction of the transistor data from electrical measure- 
ments, the cluster model, and a PN code integration over the tran- 
sistor structure was within a factor of two, although the experimen- 
tal curve was not as steep as the predicted one. 


12947 (AD-A—158747/6/XAB) Detrimental optical prop- 
erties of germanium intermediate layers in monolithic tandem 
solar-cell structures. Turner, G.W. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 1985. 10p. JA— 
5651). NTIS, PC A02/MF AO1. 

For proposed monolithic tandem solar cells composed of an 
upper GaAs or Ga/sub 1-x/Al/sub x/As cell, a thin intermediate 
germanium layer, and a lower silicon cell, optical losses due to the 
germanium layer will reduce the photocurrent of the lower cell and 
therefore decrease the overall conversion efficiency. To establish 
lower limits for these losses, the bulk optical constants of germani- 
um at 300 K are used to calculate the transmission of the germani- 
um layer as a function of thickness for the region of the air mass 
1.5 solar spectrum between the absorption edges of the upper and 
lower cells. The results of the calculations show that the germani- 
um layer must be extremely thin in order to avoid significant opti- 
cal losses. Even for a germanium layer only 0.15 micrometer thick, 
for example, absorption produces a calculated reduction in the 
lower cell photocurrent of 25% for a GaAs/Ge/Si structure and 
37% for a Ga0.72A10.28As/Ge/Si structure. In addition, reflection 
produces losses of 2.0% and 2.8% respectively, which are inde- 
pendent of the layer thickness. 


12948 (AD-A—159114/8/XAB) DLTS (deep-level tran- 
sient spectroscopy) analysis of germanium and Al/sub x/Ga/ 
= 1-x/As solar cells. Final report, March-September 1984. 

Li, S.S. (Universal Energy Systems, Inc., Dayton, Ohio 
(USA)). Jul 1985. 68p. NTIS, PC A04/MF AOI. 

The objective of this research project is to investigate the ra- 
diation-induced deep-level defects in the 1-MeV electron irradiated 
germanium and AlxGal-xAs with x=0.05 and 0.17 using the Deep- 
Level Transient Spectroscopy (DLTS) and Capacitance - Voltage 
(C-V) techniques. The I-V and C-V measurements were employed 
to estimate the background concentration in Ge irradiated by the 1- 
MeV electrons for fluences of 10*4, 10*, and 10'*cm? and in Al/sub 
x/Ga/sub 1-x/As for fluences of 10° and 10’*. The C-V and DLTS 
measurements were used to determine the defect parameters such as 
energy level, defect density and capture cross section of both elec- 
tron and hole traps. This information is vital for designing a radi- 
ation-hard cascade solar cell using materials such as germanium, 
GaAs and Al/sug x/Ga/sub 1-x/As. Section II provides a brief 
overview of the radiation induced defects in germanium and 
AlGaAs as reported in the literature. In section III the results of 
the I-V, C-V and DLTS measurements on germanium samples are 
discussed. The physical origin of the radiation-induced defects are 
also depicted. Section VI described the DLTS and C-V results for 





1743 / ERA-11/7 


the Al/sub x/Ga/sub 1-x/As (with x = 
Conclusions are given in the sectien V. 


0.05 and 0.17) specimen. 


12949 (AD-A—159524/8/XAB) Computer program for 
analysis of fuelwood-harvesting costs. General technical 
report. Harpole, G.B.; Rensi, G. (Forest Service, Madison, 
WI (USA). Forest Products Lab.). Oct 1985. 21lp. (FPL— 
46). NTIS, PC A02/MF AO1. 

The fuelwood harvesting computer program (FHP) is writ- 
ten in FORTRAN 60 and designed to select a collection of harvest 
units and systems from among alternatives to satisfy specified 
energy requirements at a lowest cost per million Btu's as recovered 
in a boiler, or thousand pounds of H2O evaporative capacity kiln 
drying. Computed energy costs are used as a criterion of economic 
viability. Sensitivities of energy cost and fuel requirements to 
changes in moisture content are computed and provided in the 
printed output. 


12950 (AD-A—159729/3/XAB) Solar simulation labora- 
tory description and manual. Master's thesis. Mabie, K.T. 
(Naval Postgraduate School, Monterey, CA (USA)). Jun 
1985. 66p. S—67-85-006). NTIS, PC A04/MF AOl1. 

This research project consisted of writing a manual for test- 
ing solar cells. It was written for students in the Space Operations 
and Space Engineering curricula at the Naval Postrgraduate 
School. A location was selected and equipment was purchased for 
the construction. The manual begins with a introduction to solar 
cell theory. The individual components of the solar power laborato- 
ry are discussed in detail and their integration into a system is de- 
scribed. The system was designed for automated data acquisition. 
An IBM PC/XT is the central point of the system. Two computer 
programs written in IBM BASIC are included for the user with a 
complete discussion of each. 


12951 (CONF-830622—Pt.2, pp 93-98) Residential appli- 
cations of photovoltaics in the United States. Strong, S.J. 
(Solar Design Associates, Inc., Lincoln, MA). Jun 1983. 
NTIS, PC ‘A05/MF A01. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The US Department of Energy has predicted that residential 
photovoltaic applications will become cost-competitive with con- 
ventional utility-grid power during the 1980's - perhaps as early as 
1986 in some regions of the country. The results and conclusions of 
early work in the design and engineering of photovoltaic resi- 
dences, including the design trade-offs involved in the integration 
of PV systems with passive solar architecture; design for an ad- 
vanced large-area high-density roof-integrated PV module specifi- 
cally for residential applications; and the choice of power condi- 
tioning equipment, using first lived-in PV residences as case studies 
are presented. 


12952 (CONF-830622—Pt.3, pp 107-111) Electrochemi- 
cal photovoltaic and photoelectrochemical storage cells based 
on II-VI polycrystalline thin film materials. Wallace, W.L. 
(Solar Energy Research Institute, Golden, CO). Jun 1983. 
NTIS, PC A04/MF A0O1. File Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Research on electrochemical photovoltaic cells incorporat- 
ing thin film CdSe and CdSe/sub x/Te/sub 1-x/ photoanodes has 
progressed to the point where efficiencies of up to 7% can be 
achieved on small area electrodes using a polysulfide electrolyte. 
Higher efficiencies can be obtained in alternate electrolytes in sig- 
nificantly less stable systems. The major limitations on cell efficien- 
cy are associated with the open circuit voltage and fill factor. At 
present, the most promising photoelectrochemical storage system is 
an in situ three electrode cell under investigation at the Weizmann 
Institute and consists of an n-CdSe/sub x/Te/sub 1-x/ photoanode 
and CoS counterelectrode in a sulfide/polysulfide electrolyte and a 
Sn/SnS storage electrode isolated in an aqueous sulfide electrolyte. 


12953 (CONF-830622—Pt.3, pp 113-118) Biphotonic 
origin of chlorophyll-a catalyzed water photolysis. Showell, 
M.S.; Fong, F.K. (Purdue Univ., West Lafayette, IN). Jun 
1983. NTIS, PC A04/MF AO1. File Number DE86000188. 
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From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The chlorophyll water splitting reaction is investigated 
through quantitative correlation of gas chromatographic analysis of 
hydrogen and oxygen product yields to photogalvanic current gen- 
eration. The observed H2:O2 stoichiometry ratio varies in the range 
1-3.5. The photon mechanism for Chl a catalyzed water photolysis 
is probed by monitoring the flux dependence of the photogalvanic 
activity of Pt/Chla electrodes containing a distribution of hydrated 
Chl a aggregates. It is shown that water splitting occurs via a bi- 
photonic mechanism. 


12954 (CONF-830622—Pt.3, pp 119-124) Methanol pro- 
duction from carbon dioxide and water vapor in a photochem- 
ical reactor. Ische, K.W.; Foutch, G.L. (Oklahoma State 
Univ., Stillwater). Jun 1983. NTIS, PC A04/MF AO0O1. File 
Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The process for photochemically converting CO. and water 
into methanol without using a biological cycle was examined. CO 
was humidified by bubbling through distilled water, and fed to 
batch and continuous flow reactors. One reactor surface was coated 
with strontium titanate powder. Light was shone through a quartz 
window opposite the strontium titanate. Ultraviolet light energy 
was to initiate the reaction of molecules adsorbed on the semicon- 
ductor surface creating C; molecules such as methanol. Water to 
COz molar ratios and reactor residence time were studied in the 
continuous flow reactor experiments. Batch reactor experiments 
produced trace amounts of methanol and were not reproducible. 
Continuous flow experiments produced quantifiable methanol 
yields. Methanol yields increased as water to CO2 molar ratios in- 
creased. Experiments performed using no light or strontium titanate 
also produced detectible methanol. These findings indicate that 
methanol production may have been catalyzed by stainless steel 
rather than a photochemical reaction. 


12955 (CONF-830622—Pt.3, pp 125-130) Chemical and 
energy production from biomass. Clausen, E.C.; Gaddy, J.L. 
(Univ. of Arkansas, Fayetteville). Jun 1983. NTIS, PC A04/ 
MF AO1. File Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Biomass, a product of photosynthesis, could supply 15 times 
the world’s current energy needs today. Biomass may be converted 
into a wide variety of fuels and chemicals by fermentation process- 
es. The carbohydrate content of biomass can be hydrolyzed to fer- 
mentable sugars by treatment with mineral acids. A process is de- 
scribed for acid hydrolysis and fermentation of biomass to produce 
ethanol and organic acids. Laboratory data for these conversions 
are presented, and preliminary process economics are developed. 


12956 (CONF-830622—Pt.3, pp 137-141) Optimizing 
multiproduct conversion processes for commercial use: the 
case of microalgae production. Hill, A.; Neenan, B. (Solar 
Energy Research Institute, Golden, CO). Jun 1983. NTIS, 
PC A04/MF AO1. File Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Large-scale production of microalgae offers promise for re- 
newable production of a wide variety of high-value fuels and 
chemicals currently derived from petroleum and natural gas feed- 
stocks. Microalgae-derived products include processing and extrac- 
tion products (protein, fatty acids), catalytic conversion products 
(paraffins, olefins), and fermentation products (ethanol, methanol). 
Commercial acceptance of microalgal technology depends on the 
development of economical conversion technologies. The identifi- 
cation of such processes involves the evaluation of the trade-off be- 
tween costs associated with control of physical and biological pa- 
rameters and the ability of the production facility to change system 
operations (e.g., change the product slate) in response to changes in 
market conditions.) 
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12957 (CONF-830622—Pt.3, pp 143-145) Microalgae 
from desert saline waters as potential biomass producers. 
Thomas, W.H.; Seibert, D.L.R.; Alden, M.; Eldridge, P.; 
Neori, A.; Gaines, S. (Univ. of California, San Diego). Jun 
1983. NTIS, PC A04/MF AO1. File Number DE8 188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Compared with higher plants, microalgae are attractive for 
biomass production because of their higher yields and photosyn- 
thetic efficiencies. For outdoor pond culture, a large supply of un- 
contaminated water is required. Massive freshwater supplies are 
generally scarce in areas receiving maximum sunlight, since most 
freshwater resources are already being used to capacity for agricul- 
ture and domestic requirements. Saline waters in the Southwest 
might be utilized since sunlight is abundant there, and such waters 
are too salty for conventional uses. Numerous strains of algae from 
saline waters in eastern California and Nevada have been isolated 
and a culture collection of desert microalgae is being maintained. In 
laboratory studies, strains of these algae are being selected further 
for production of lipids, and/or hydrocarbons - potentially high- 
energy components - and for protein. Measurements are made of 
yields (gm dry weight m~* day~') and of photosynthetic growth ef- 
ficiencies (calories of cell material produced per calories of light 
supplied). The strains have been isolated from waters of varying sa- 
linity so that in outdoor applications, algae can be used that are 
adapted to the salinity of local groundwater resources. Preliminary 
calculations indicate that if an alga using saline water and natural 
sunlight can, for example, give a sustained yield of 35 gm m™~? 
day~' with a lipid content of 35% of the dry weight, the lipid yield 
would be about 15 tons acre~? year~*. Although microalgal forms 
might be mainly devoted to energy production, protein and other 
valuable components would be useful byproducts. 


12958 (CONF-830622—Pt.3, pp 147-148) Woodfuel inde- 
pendence. Krantz, B. (Urban Forestry Services, Ocon- 
omowoc, WI). Jun 1983. NTIS, PC A04/MF AO1. File 
Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Recent genetic improvements with certain tree species has 
produced hybrids that have disease resistance, rapid growth, and 
the ability to regenerate from the stump after harvest. On less than 
prime land, eight acres of hybrid poplars can generate the woodfuel 
equivalent of one million cubic feet of natural gas, or 7000 gallons 
of fuel oil annually. Beyond the economic and environmental bene- 
fits there are additional merits to be realized by growing woodfuel. 
Like money in the bank, fuel may be withdrawn from the forest as 
needed while the reserves accrue growth. The nutrient rich ash re- 
mains can be utilized to sustain the yield of a wood energy planta- 
tion. Unlike other alternative sources of energy that are capital in- 
tensive, growing your own woodfuel is labor intensive. Significant 
forestry tax incentives may be received, and, above all, fuel cartels 
may be avoided. 


12959 | (CONF-830622—Pt.3, pp 149-153) Use of wood 


energy for industrial applications in Georgia. McGowan, 
T.F.; Bulpitt, W.S. (Georgia Institute of Technology, Atlan- 
ta). Jun 1983. NTIS, PC A04/MF AOl. File Number 
DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

In 1979, a grant was awarded to the Georgia Office of 
Energy Resources (OER) by the Biomass Energy Systems Division 
at the US Department of Energy for the purpose of exploring many 
issues related to furthering the use of wood energy in industry with 
particular emphasis placed on the use of wood by nonforest prod- 
ucts industries. The Engineering Experiment Station at Georgia 
Tech was selected as the prime contractor to perform the bulk of 
the work. The highlights of this program are described. 


12960 (CONF-830622—Pt.3, pp 155-160) Compendium 
of residential wood fuel use surveys. McCarthy, P.M. (Ap- 
plied Management Sciences, Inc., Silver Spring, MD). Jun 
1983. NTIS, PC A04/MF AO1. File Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 
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The use of wood as a heating fuel source in the United 
States has exhibited dramatic increases, probably attributable to 
rising costs of conventional heating fuels. To quantify the use of 
wood as a heating fuel, a number of organizations have undertaken 
surveys of wood fuel usage in various parts of the country. To 
date, there has not existed a single source which provides a com- 
pendium and description of these surveys in a consistent format. A 
compendium of information on 30 major wood fuel use surveys 
conducted in the United States in recent years is presented. A wide 
variety of sources were searched to identify surveys of potential ap- 
plicability. These sources included the National Technical Informa- 
tion Service, the US Department of Energy, the US Department of 
the Interior, the USDA Forest Service, Ph.D. Dissertation Ab- 
stracts, and the Engineering Index. For each survey, summary in- 
formation was extracted and compiled into a consistent format. 
This includes geographic coverage, title of the survey, the sponsor- 
ing agency, the dates that the survey was conducted, the time 
period covered by the survey, the average wood consumption per 
household, the total consumption, and indication of whether the 
suivey includes precision statistics, the type of survey instrument, 
the initial sample size, and the responding sample size. 


12961 (CONF-830622—Pt.5, pp 579-584) DOE and AID 
stand-alone photovoltaic activities: a status report. Bifano, 
W.J.; Ratajczak, A.F. (Lewis Research Center, Cleveland, 
OH). Jun 1983. NTIS, PC A04/MF AOl1. File Number 
DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The NASA Lewis Research Center (LeRC) is managing 
stand-alone photovoltaic (PV) system activities sponsored by the 
US Department of Energy (DOE) and the US Agency for Interna- 
tional Development (AID). The DOE project includes village PV 
power demonstration projects in Gabon (four sites) and the Mar- 
shall Islands, PV-powered medical refrigerators in six countries, PV 
system microprocessor control development activities and PV- 
hybrid system assessments. The AID project includes a large vil- 
lage system in Tunisia, a water pumping/grain grinding project in 
Upper Volta, five medical clinics in four countries, PV-powered 
medical refrigerator field tests in eighteen countries and one PV- 
powered remote earth station application. These PV activities are 
reviewed and significant findings to date are summarized. 


12962 (CONF-830622—Pt.5, pp 585-589) Social impact 
of the Tangaye (Upper Volta) photovoltaic demonstration. 
Roberts, A.F. (Univ. of Michigan, Ann Arbor). Jun 1983. 
NTIS, PC A04/MF AO1. File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Tangaye (Upper Volta) Solar Energy Demonstration 
was implemented in early 1979 by the US Agency for International 
Development and the NASA Lewis Research Center. It is the only 
longitudinal field study of a developing country’s renewable energy 
project, and continues to provide its services of water-pumping and 
grain-grinding to Tangaye villagers. The demonstration has two re- 
search foci: the reliability of a photovoltaic (PV) power system in 
harsh environmental conditions, and the appropriateness of PV 
technology from a social perspective as villagers mobilize to 
manage the system and integrate its services into their lives. 


12963 (CONF-830622—Pt.5, pp 591-596) Analysis of the 
economics of photovoltaic-diesel-battery energy systems for 
remote applications. Brainard, W.A. (Lewis Research 
Center, Cleveland, OH). Jun 1983. NTIS, PC A04/MF 
A01. File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Computer simulations were conducted to analyze the per- 
formance and operating cost of a photovoltaic energy source com- 
bined with a diesel generator system and battery storage. The simu- 
lations were based on the load demand profiles used for the design 
of an all photovoltaic energy system installed in the remote Papago 
Indian Village of Schuchuli, Arizona. Twenty year simulations 
were run using solar insolation data from Phoenix SOLMET tapes. 
Total energy produced, energy consumed, operation and mainte- 
nance costs were calculated. The life cycle and levelized energy 
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costs were determined for a variety of system configurations (i.e., 
varying amounts of photovoltaic array and battery storage). The 
system configuration producing the minimum levelized energy cost 
was determined. Results are presented for three sets of economic 
assumptions and for two different photovoltaic module efficiencies 
representative of standard and high density (high frame efficiency) 
modules. Effects of reducing photovoltaic module costs on the le- 
velized energy cost results are examined. Implications of the study 
on the design of power system for remote applications are dis- 
cussed. 


12964 (CONF-830622—Pt.5, pp 613-618) Remote PV 
powered medical systems: installation and operation in 
Guyana. Westfield, J.D.; Zacharski, R.A. (Energy/Develop- 
ment International, Washington, DC). Jun 1983. NTIS, PC 
A04/MF A01. File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

As part of the USAID Development Assistance Program, 
photovoltaic powered, rural medical systems have been developed 
and are currently being evaluated in several developing countries. 
Systems were placed in Guyana, Ecuador, Kenya and Zimbabwe. 
These systems are essentially the same except for minor modifica- 
tions which were required for site variances in insolation and end- 
use requirements. The activities associated with the first of these in- 
stallations, the Guyanese 1.5 kWp system, are discussed. 


12965 (CONF-830622—Pt.5, pp 625-630) Electricity pro- 
duction for rural communities in the developing world: a com- 
parative analysis. Carlini, M.; Colavita, M.; DiVecchia, A.; 
Naso, V.; Tronci, M. (Universita di Roma, ee Jun 1983. 
NTIS, PC A04/MF A0O1. File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Unavailability of electrical energy represents one of the 
major constraints on the advancement of rural communities in the 
developing countries, since many elementary needs as well as 
social/economic activities require some electricity, however little. 
A comparative analysis of six mature technologies for decentralized 
electricity generation systems (conventional diesel engine, producer 
gas fueled diesel engine, biogas fueled diesel engine, minihydro 
power, wind machine, and photovoltaics) permits specification of 
the technical and economic limits to their use. Pragmatic assembly 
of those end-uses most basic to initiating development is the most 
delicate phase in planning a system for rural electrification. The op- 
timal system is chosen on the basis of this end-use analysis, climatic 
data, local energy resources, and the social and cultural characteris- 
tics of the local population. 


12966 (CONF-830622—Pt.9, pp 935-940) Energy predic- 
tion using NOCT-based photovoltaic reference conditions. 
Gonzalez, C.C.; Ross, R.G. Jr. (Jet Propulsion Lab., Pasa- 
dena, CA). Jun 1983. NTIS, PC A03/MF AO1. File 
Number DE86000194. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

With the growing introduction of various thin-film solar-cell 
modules into the photovoltaic marketplace, the appropriateness of 
conventional power-output ratings at a fixed irradiance level, solar 
spectrum, and cell temperature has been the subject of increasing 
debate. At issue is the ability of various nameplate power ratings to 
reflect accurately the site-specific energy generation potential of de- 
vices with widely different current-voltage (I-V curve) characteris- 
tics. The energy prediction ability of rating conditions based on 
Nominal Operating Cell Temperature (NOCT) is examined and two 
approaches to fine-tuning this rating system for site-specific ambient 
temperature and I-V fill-factor are presented. One modification pro- 
vides site-specific rating conditions (irradiance and air temperature) 
and the other provides site ambient temperature and _fill-factor 
based corrections to the standard NOCT-based (80 mW/cm?, 20°C 
ambient temperature) power output rating. The study results indi- 
cate that the standard NOCT-based power rating provides good 
energy prediction ability for sites with moderate climates. The 
modifications provide two approaches for high-accuracy fine tuning 
of the energy prediction for any site and fill-factor, based on read- 
ily available weather-atlas parameters. 
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12967 (CONF-830622—Pt.9, pp 947-952) Options and 
priorities in photovoltaic cell R & B. Herwig, L.O. (Dept. of 
Energy, Arlington, VA). Jun 1983. NTIS, PC A03/MF 
AO01. File Number DE86000194. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The current technology status of many photovoltaic conver- 
sion materials and devices is described and some of the options, pri- 
orities and opportunities for further cell R & D are examined. A 
short summary of R & D progress in selected material and cell 
technologies is presented for the 1975 to 1982 time period, includ- 
ing some information about crystalline (single-crystal and polycrys- 
talline) silicon wafer cells and commercial modules and systems 
based upon crystalline silicon cells. Although most of the US pho- 
tovoltaic commercial products are centered around crystalline sili- 
con wafer cells and modules, a number of alternative cell technol- 
ogies have received increasing R & D attention since 1975 and 
have been steadily improved in materials understanding, cell effi- 
ciency and stability. A summary of the increases in conversion effi- 
ciency with time for a group of alternative cells is also presented. 


(CONF-830662—Pt.4, pp 559-564) Open-loop 
transport of solar energy using natural gas networks. Nix, 
R.G. (Solar Energy Research Institute, Golden, CO). Jun 
1983. NTIS, PC A18/MF A0Ol1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The feasibility of transporting solar energy via a thermoche- 
mical energy process and natural gas networks is examined. The 
high-temperature solar energy from a central receiver is converted 
to chemical bond energy by steam reforming of natural gas to syn- 
thesis gas: HEAT + CH, + H2O — CO + 3Hz. The synthesis gas 
is dehydrated and transported in the natural gas pipeline. At the 
user end, the synthesis gas is methanated to produce synthetic natu- 
ral gas (SNG) and to release the stored energy: CO + 3H2 — CH, 
+ H2,O + HEAT. The recovered heat is used in an industrial park 
to produce 944 GJ/h of 4.14 MPa 400°C superheated steam which 
is piped to 10 equal-sized user facilities clustered in the industrial 
park. The SNG is distributed to natural gas users. Two cases were 
examined - a new pipeline and an existing pipeline. The new pipe- 
line must be 76 cm in diameter to carry the same fuel gas energy 
using synthesis gas as is carried in a 5l-cm natural gas line. The 
synthesis gas system is more efficient than molten draw salt energy 
transport for transport distances greater than about 50 km (30 
miles). If the existing line is operating at half-capacity or less prior 
to conversion, there is then an incentive to transport solar energy 
via synthesis gas. This case, then, becomes more cost-effective than 
a new pipeline. 


12969 (CONF-8311266—, pp 35-42) Short-rotation for- 
estry. Pohjonen, V. 1983. NTIS (US Sales Only), PC A14/ 
MF AOl1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
= Austria (14 Nov 1983). 

In Finland as well as in Sweden much of the research in 
short rotation forestry has concentrated in willows (Salix). Willows 
have been found suitable for Nordic weather conditions and also 
for the soil types available. Following a 1-2 year establishment 
stage, willow plantations cultivated during a 2-3 year rotation 
period should yield 15-20 tonnes of dry matter per hectare per year. 


12970 (CONF-8311266—, pp 211-232) Danger to violate 
the nutrient balance of the forest sites by full or whole tree 
harvesting. Krapfenbauer, A. 1983. NTIS (US Sales Only), 
PC A14/MF AO0O1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Some considerations and calculations are made for a 
Norway spruce stand of a tenth yieldclass and with a 100 years ro- 
tation, about the possibilities of disturbing the nutrient balance by 
harvesting the residues from thinnings and clearcutting. An attempt 
is made by means of calculated litter gathering, fertilizer- and fertil- 
izing cost equivalents to point out the importance of residues for 
the nutrient cycling and growth in forest stands. Finally it is shown 
that for growth and tree biomass accumulation in a mature forest 
stand the turnover of tree biomass and nutrients during the live 
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cycle must obviously be a multiple of the accumulations. Diminish- 
ing the turnover in mass or speed means diminishing the growth of 
forest stands by feed back reactions. 


12971 (CONF-8311266—, pp 233-241) Ecological effects 
of the intensive harvesting of fuel wood. Pelkonen, P. 1983. 
NTIS (US Sales Only), PC Al4/MF AO1. File Number 
DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

The biomass production capacity of an ecosystem is based to 
a considerable extent on the nutrients which are cycled between 
the soil and the trees. Soil water limits growth only in the forests 
belonging to the dry land class. The nutrients which return to the 
soil in the litter and logging slash gradually become available to the 
trees through decomposition of soil microbes. Nutrients released 
from the soil through weathering and those deposited from the at- 
mosphere generally compensate for moderate nutrient losses from 
the system and the nutrient balance with respect to other properties 
of the ecosystem is preserved. Nutrient losses from the ecosystem 
in the case of whole tree harvesting may be critical. In comparison 
with harvesting unbarked stem timber, whole-tree harvesting has 
been found to increase the nutrient loss at the final cutting stage as 
follows: in the case of nitrogen 2 to 4 times, in the case of phospho- 
rus 2 to 5 times, in the case of potassium 1.5 to 3.5 times and in the 
case of calcium 1.5 to 2.5 times (Maelkoenen 1976). Depending on 
the conditions prevailing on the site, any one of these nutrients may 
be the factor limiting tree growth during the next tree generation. 


12972 (CONF-8311266—, pp 284-298) Competition for 
wood raw material between wood processing and energy pro- 
duction. Jaatinen, E.L. 1983. NTIS (US Sales Only), PC 
Al14/MF A0O1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria - Nov 1983). 

The development in the 1970's in the prices of fossil fuels 
has increased the value of wood as fuel. If this trend continues in 
the future, it may restructure the existing markets of roundwood in 
the following way. First, an increasing part of low-quality wood, 
for which there has been no signiificant demand as industrial raw 
material, will become economically competitive as fuel. Second, the 
increasing value of wood as fuel may lead to the situation, where 
energy production and wood processing partly compete for the 
same wood raw material. 


12973 (N—85-34175) Solar maximum: solar array degra- 
dation. Miller, T. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). 
Aug 1985. 20p. (NASA-TM—86194,; REPT—85B0257). 
NTIS, PC A02/MF AO1. 

The 5-year in-orbit power degradation of the silicon solar 
array aboard the Solar Maximum Satellite was evaluated. This was 
the first spacecraft to use Teflon R FEP as a coverglass adhesive, 
thus avoiding the necessity of an ultraviolet filter. The peak power 
tracking mode of the power regulator unit was employed to ensure 
consistent maximum power comparisons. Telemetry was normal- 
ized to account for the effects of illumination intensity, charged 
particle irradiation dosage, and solar array temperature. Reference 
conditions of 1.0 solar constant at air mass zero and 301 K (28 C) 
were used as a basis for normalization. Beginning-of-life array 
power was 2230 watts. Currently, the array output is 1830 watts. 
This corresponds to a 16 percent loss in array performance over 5 
years. Comparison of Solar Maximum Telemetry and predicted 
power levels indicate that array output is 2 percent less than pre- 
dictions based on an annual 1.0 MeV equivalent election fluence of 
2.34 x ten to the 13th power square centimeters space environment. 


12974 (N—86-11671) 25.5 percent AMO gallium arsenide 
grating solar cell. Weizer, V.G.; Godlewski, M.P. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1985. 10p. (NASA-TM— 
roy E—2748; CONF-851043—17). NTIS, PC A02/MF 


From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Recent calculations have shown that significant open circuit 
voltage gains are possible with a dot grating junction geometry. 
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The feasibility of applying the dot geometry to the GaAs cell was 
investigated. This geometry is shown to result in voltages approach 
1.120 V and efficiencies well over 25 percent (AMO) if good col- 
lection efficiency can be maintained. The latter is shown to be pos- 
sible if one chooses the proper base resistivity and cell thickness. 
The above advances in efficiency are shown to be possible in the P- 
base cell with only minor improvements in existing technology. 


12975 (NP—6750191) Biogas - not just technology. Elle- 
gaard, A.; Jonsson, A.; Zetterqvist, A. (Swedish Internation- 
al Development Authority (SIDA), Stockholm). 1983. 116p. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86750191. 

Anaerobic digestion of organic matter produces biogas, 
which is a fuel, and digested sludge, which can be used as fertilizer. 
It also improves hygienic conditions by killing off pathogenic bac- 
teria and parasites. These benefits are obvious in the rural areas of 
developing countries, which suffer from shortage of energy and fer- 
tilizer and where sanitation problems ate common. Manure, human 
faeces and vegetable matter can be used in anaerobic digestion. It is 
estimated that the manure from 3-4 cows is sufficient to produce 
enough gas for cooking for a family of five. From a technical point 
of view the construction of a biogas plant poses no problems. High- 
rate digesters of all sizes and with a good performance can easily 
be constructed. Unfortunately the costs will also be high. In India 
simple digesters for rural use were developed in the 1950s. In the 
1970s even simpler digesters made from locally available material 
were developed in China. However, outside India and China the 
use of biogas is very limited. In most developing countries there are 
a few demonstration plants at research institutes or development 
projects. But a massive rural biogasification is nowhere to be found. 
Many different reasons account for this: 1. Lack of knowledge. 2. 
Lack of economical incentive. 3. Unfavourable physical conditions. 
4. Customs and traditions. Any attempt to start biogas production 
on a larger scale in the rural areas of developing countries should 
be preceded by a careful evaluation of the above factors. If the goal 
is to improve conditions for the poor majority of the people, an 
extra effort should be made to make the technology available to 
them, or the result may well be the opposite. 


12976 (NP—6770078) Photovoltaic efficiency as a crite- 
rion for the design of solar powerstations. Kamel, F.M. (Han- 
nover Univ. (Germany, F.R.). Fakultaet fuer Maschinenwe- 
sen). 17 Jul 1984. 139p. (In German). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86770078. 

The photovoltaic efficiency of a solar cell determines the 
electrical energy to be obtained per unit of area and therefore also 
determines the required total area of the solar plant and its cost for 
a given rated output. It is therefore a key factor in the design of 
solar powerstations. Its effect on the manufacturing costs of a pho- 
tovoltaic plant permitted by competitive pressure is also examined 
in this dissertation, as is the relationship between solar cell efficien- 
cy, costs of the installed output and the energy generation costs. A 
process for ssigning solar powerstations is introduced, in which 
the solar irradiation at the proposed site and the planned operating 
time of the plant are taken into account. It makes it possible to cal- 
culate the required solar cell efficiency for each separate case, 
taking into account solar irradiation, the permitted price of energy, 
the additional costs at site depending on the area and the set annual 
operating time of the solar powerstation. Conversely, if a certain 
solar cell efficiency is given, then the permitted plant manufactur- 
ing costs can be determined, taking into account competitive pres- 
sure and the factors mentioned above. 


12977 (PB—85-248276/XAB) Understanding biogas gen- 
eration. Technical paper. Mattocks, R. (Volunteers in Tech- 
nical Assistance, Inc., Arlington, VA (USA)). 1984. 33p. 
(VITA/TP—4:06/84). NTIS, PC A03/MF AO1. 

Biogas is a by-product of the biological breakdown - under 
oxygen-free conditions - of organic wastes such as plants, crop resi- 
dues, wood and bark residues, and human and animal manure. 
Biogas generators or digesters yield two products: the biogas itself, 
and a semi-solid by-product called effluent or sludge. Biogas sys- 
tems are most popular for their ability to produce fuel from prod- 
ucts that might otherwise be wasted-crop residues, manures, etc. 
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The fuel is a flammable gas suitable for cooking, lighting, and fuel- 
ing combustion engines. The digested waste--sludge--is a high qual- 
ity ferterlizer. 


12978 (PB—85-248367/XAB) Understanding agricultural 
waste recycling. Technical paper. Eshenaur, W. (Volunteers 
in Technical Assistance, Inc., Arlington, VA (USA)). 1984. 
21p. (VITA/TP—09:10/84). NTIS, PC A02/MF AO1. 

Agriculture is the most important direct source of livelihood 
and the largest source of employment in the world’s less-developed 
countries. The agriculture sector produces food crops, meat and 
other animal products, energy crops, and industrial crops. It also 
produces billions of tons of other materials long regarded as waste. 
The main types of agricultural waste are crop residues, the parts of 
crop plants that are not eaten, and farm animal waste products. In 
the past, the vast majority of these materials was indeed wasted. 
Agricultural experts are coming to recognize that agricultural resi- 
dues can be thought of as a resource out of place instead of simply 
waste or by-products. 


12979 (PB—86-102266/XAB) Pyrolysis of cellulose: an 
introduction to the literature. Hirata, T. (National Bureau of 
Standards, Washington, DC (USA). Center for Fire Re- 
search). Aug 1985. 36p. (NBSIR—85/3218). NTIS, PC 
A03/MF AOl1. 

Topics related to cellulose pyrolysis are briefly surveyed 
under several headings. The principal aim is to give the reader 
some grasp of the issues involved and provide a guide to the rele- 
vant literature; 171 references are cited. The headings include: 
Changes in cellulose fine structure with heating; chemical changes 
during pyrolytic weight loss and kinetic modeling of pyrolysis. 
Principal emphasis is on the last area; it is concluded that no cur- 
rent model adequately predicts both the observed changes in 
degree of polymerization and the weight loss during heating. 


12980 (PB—86-103116/XAB) Mixed plantations of euca- 
lyptus and leguminous trees enhance biomass production. 
Forest Service research paper (Final). DeBell, D.S.; White- 
sell, C.D.; Schubert, T.H. (Forest Service, Berkeley, CA 
(USA). Pacific Southwest Forest and Range Ex ame 
ak Jul 1985. 14p. (FSRP-PSW—175). NTIS, 


Two Eucalyptus species--E. Saligna and E. grandis--are es- 
pecially favored in Hawaii for wood, fiber, and fuel production be- 
cause of their quick growth and high yields. Their growth is limit- 
ed, however, on many sites by low levels of available nitrogen. 
Supplemental nitrogen can be provided by nitrogen-fixing plants, 
such as legumes. A test was conducted to determine whether plant- 
ing two leguminous species--Acacia melanoxylon and Albizia falca- 
taria Fosberg--could increase biomass production. Total biomass 
production was much greater in the mixed-species plantations than 
in the pure Eucalyptus plantation. 


12981 (PB—86-103728/XAB) Species trials for biomass 
plantations in Hawaii: a first appraisal. Forest Service re- 
search paper (Final). Schubert, T.H.; Whitesell, C.D. (Forest 
Service, Berkeley, CA (USA). Pacific Southwest Forest and 
Range Ex re a Station). Aug 1985. 2ip. (FSRP-PSW— 
176)" NTIS, PC A02/MF AO1 

Fast-growing trees producing high-density wood are re- 
quired to justify from an exonomic standpoint short rotation bio- 
mass plantations. Nine species trials were established on five sub- 
tropical sites on the island of Hawaii. Survival and growth of 27 
introduced species and the native Acacia koa were appraised at one 
or more locations, for periods from 24 to 60 months. Performance 
varied greatly, within, and between all species tested. Eucalyptus 
saligna and E. grandis usually proved to be the species best adapted 
to well drained sites. Most failures a-d unsatisfactory performances 
related to harsh site conditions, such as low soil fertility, droughts, 
and high winds. 


12982 (PB—86-103827/XAB) In vivo and in vitro multin- 
uclear magnetic resonance studies of the energy metabolism 
of methanogens. Annual report, April 1984-April 1985. Rob- 
erts, M.F. (Massachusetts Inst. of Tech., Cambridge (USA)). 
Apr 1985. 65p. NTIS, PC A04/MF AO1. 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


Methanogens are fastidious anaerobes whose metabolism 
centers around the reduction of CO2 to CH,. Because of their 
unique biological niche, methanogens possess biosynthetic and 
energy metabolism pathways that differ from other organisms that 
fix CO2. The authors have used in vivo andin vitro multinuclear 
magnetic resouance spectroscopy to monitor energy metabolism, 
carbon assimilation, and nitrogen flow in Methanobacterium ther- 
moautotrophicum. Specific results include (1) elucidation of a bio- 
synthetic role for 2,3-cyclopyrophosphoglyceric acid (the major 
carbon and phosphorus pool in Mb. thermoautotrophicum) in car- 
bohydrate metabolism, (2) evidence via analysis of *C-'°C cou- 
pling patterns in cyclopyrophosphoglycerate for the asymmetric 
condensation of two CO2 molecules to an acetate unit and examina- 
tion of how several metabolic poisons affect this condensation in 
vivo, and (3) determination of specific label uptake from ‘*NH,Cl 
into soluble amino acids and particulate fractions as a function of 
cell growth phase. This information may help in targeting for spe- 
cific mutants to optimize CH, generation or to optimize the biologi- 
cal position of these organisms in co-cultures. 


12983 (SERI/CP—215-2773) Proceedings: photovoltaics 
and insolation measurements workshop, June 30-July 3, 1985, 
Vail, Colorado. (Solar Energy Research Inst., Golden, CO 
(USA)). 1985. Contract AC02-83CH10093. 293p. (CONF- 
8506237—). NTIS, PC A13/MF A0l; 1; GPO Dep. File 
Number DE85012145. 

From Photovoltaics and insolation measurements workshop; 
Vail, CO, USA (30 Jun 1985). 

Technical presentations in these proceedings address the 
topics of solar radiation, photovoltaic device (cell, submodule, 
module) performance, and solar cell array performance. Individual 
presentations are abstracted separately. (LEW) 


12984 (STEV-EO—85-5) Admixture of lime in connec- 
tion with deep rotary cultivation for short rotation energy 
forest. Danfors, B.; Stambeck, A.; Aasberg, G. (Statens En- 
& iverk, Stockholm (Sweden)). 1985. 43p. (In Swedish). 

1—65). NTIS (US Sales Only), PC A03/MF AO1. File 
Soahe DE86750183. 

Spaghnum soils, which could be used for production of short 
rotation energy forests (Salix), require lime for the adjustment of 
the pH-level to obtain production at acceptable levels. It is neces- 
sary that the lime is distributed uniformly in the soil profile to a 
depth of at least 40-50 cm. The investigation has studied three 
methods of spreading and incorporating lime in the uppermost layer 
of soil. The first method concerned ploughing of peat soil with a 
conventional agricultural plough, the second method concerned ro- 
tovation with an agricutural rotovator to maximally 20 cm depth. 
In both cases the lime has been spread with a centrifugal broadcast- 
er before the soil tillage. The third method implied simultaneous 
spreading of the lime and rotovation of the peat to a depth of maxi- 
mally 50 cm, JTI has built and constructed a machine for this pur- 
pose. Ploughing as the only method of soil tillage of peat soils 
before planting of short rotation energy forests is rejected for two 
reasons. 1. Certain peat soils which have such mechanical proper- 
ties that they immediately completely clog a plough. 2. The defi- 
cient distribution of lime in the ploughed layer. Rotovation with an 
agricultural rotovator has been done with good results. The deliv- 
ery of lime in connection with the rotovation works well provided 
that the lime is dry. The peat is efficiently disintegrated and the 
lime gets a sufficiently uniform admixture. The cultivation depth, 
40-50 cm, appears to be sufficient for the Salix plants to cope with 
the water supply during the summer. Limitations which should be 
discussed concern the cost of such an intensive and deep tillage of 
the peat. 


12985 (STF—15A84026, pp 7-15) Harvest and storage 
straw. 1984. (In Norwegian). NTIS (US Sales Only), PC 


Al10/MF_ AOl1. 
8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 
This paper comprises harvesting and storing properties of 
straw as fuel. The costs are also discussed here. 2 drawings, 4 
tables. 


File Number DE86750605. (CONF- 
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12986 Photoeffects in metallo-polymer films in the pres- 
ence of external redox quenchers. Margerum, ae D.; Meyer, 
T.J.; Murray, R.W. (Univ. of North Carolina, Chapel Hill). 
Journal of Electroanalytical Chemistry; 149: 279-285(1093). 
Previous work on the photophysical and photochemical 
properties, in solution, of RU{(II)-2,2’-bipyridine chromophores at- 
tached to a relatively short-chain poly-4-vinylpyridine polymer has 
been extended to polymeric films on glass carbon or Pt electrodes. 
The films were prepared by electropolymerization of the 
[(opy)2Ru(-4-vinylpyridine)2]**. The thin films showed no measura- 
ble emission in either the wet or dry state. Photocurrent-time 
curves recorded for the films after irradiation with 420-520nm light 
in deaerated solutions of NaF containing methyl viologen were re- 
producible but were only slightly above the curves recorded in the 
absence of methyl viologen. The cathodic photocurrents were 
greatly enhanced by the presence of oxygen. The data seem to indi- 
cate that the enhanced photocurrents are intimately connected with 
the simultaneous reduction of the oxygen by the electrodes. The in- 
terpretation of the data seem to indicate that the photochemical 
cells described herein are not energy conversion devices but are 
photochemical booster cells in which enhanced production of a 
photolysis product (hydrogen perioxide) occurs upon photolysis. 


12987 Biophotolysis of water: the light saturation curves. 
Greenbaum, E. (Oak Ridge National Lab., TN). Photochem- 
istry and Photobiology; 8: 323-332(1984). Contract AC05- 
840R21400. 

Photosynthetic light saturation curves for the steady-state si- 
multaneous photoproduction of molecular hydrogen and oxygen 
have been measured for the first time. Both in vitro and in vivo 
systems have been studied. The in vitro system was composed of 
isolated spinach chloroplasts, ferredoxin and hydrogenase. The in 
vivo systems were the anaerobically adapted intact eukaryotic 
green algae Scenedesmus D; and Chlamydomonas reinhardtii. The 
following results have been obtained: (1) the stoichiometric ratio of 
hydrogen to oxygen is light-dependent and, in general, not equal to 
two; (2) the ratios of the light-saturated rates were greater than 2 
for all of the systems studied; (3) far-red (2 700 nm) light, as ex- 
pected, greatly increased the ratio of hydrogen to oxygen; (4) the 
light-saturation curves for the simultaneous photoproduction of hy- 
drogen and oxygen do not have the same analytical shapes; a 
higher light intensity is required to saturate the hydrogen curve 
than is required for the oxygen curve. Although the measured 
light-saturated rate of electron transport in the biophotolytic mode 
(hydrogen and oxygen evolution) is much less than that of normal 
photosynthesis, these experiments indicate that the biophotolysis of 
water is a strict analog of normal photosynthesis. 


12988 Energy transfer and distribution in the red alga 
Prophyra perforata studied using picosecond fluorescence 
spectroscopy. Karukstis, K.K.; Sauer, K. (Univ. of Califor- 
nia, Berkeley). Biochimica et Biophysica Acta; 766: 141- 
147(1984). Contract AC03-76SF00098. 

The detailed process of excitation transfer among the anten- 
na pigments of the red alga Porphyra perforata was investigated by 
measuring time-resolved fluorescence emission spectra using a 
single-photon timing system with picosecond resolution. The fluo- 
rescence decay kinetics of intact thalli at room temperature re- 
vealed wavelength-dependent multi-component chlorophyll a fluo- 
rescence emission. Data presented here attribute the majority of 
chlorophyll a fluorescence to excitation originating in the antennae 
of photosystem (PS)II reaction centers and emitted with maximum 
intensities at 680 and 740 nm. Each of these fluorescence bands was 
characterized by two kinetic decay components, with lifetimes of 
340-380 and 1700-2000 ps and amplitudes varying with wavelength 
and the photochemical state of the PS II reaction centers. In addi- 
tion, a small contribution to the long-wavelength fluorescence band 
is proposed to arise from chlorophyll a antennae coupled to PS I. 
This component displays fast decay kinetics with a lifetime of 
approx. 150 ps. Desiccation of the thalli dramatically increases the 
contribution of this fast decay component. 


12989 Biomass measurement in solid-state fermentations 
using °N spectrometry. Wissler, M.D.; Tengerdy, 
R.P.; Murphy, V.G. (Colorado State Univ., Fort Collins). 
Developments in Industrial Microbiology; 24: 527-537(1983). 
(CONF-8208164—). 
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From 39. general meeting of the Society for Industrial 
Microbiology; St. Paul, MN, USA (14 Aug 1982). 

This work explored the possibility of using **N/1*N abun- 
dance ratio measurements as a means for determining biomass pro- 
duction in solid substrate fermentation. The ('5NH,)2SO, was 
added to various lignocellulosic substrates, which then were fer- 
mented using Chaetomium cellulolyticum, a thermotolerant and cel- 
lulolytic filamentous fungus. Biomass calculations were made using 
the percentages of **N in the available nitrogen before fermentation 
and in the protein fraction after fermentation. These results then 
were compared with values based on standard assays for trichloroa- 
cetic acid (TCA) precipitatable nitrogen and chitin. The ‘*N abun- 
dance method gave comparable, but more precise, results than the 
method based on Kjeldahl determination of TCA precipitatable ni- 
trogen. The chitin assay did not give reproducible results, and the 
chitin content of the mycelium varied considerably with age. 24 
references, 2 figures, 2 tables. 


12990 Transfer of solution reactivity properties to elec- 
trode surfaces. Abruna, H.D.; Calvert, J.M.; Denisevich, P.; 
Ellis, C.D.; Meyer, T.J.; Murphy, W.R. Jr.; Murray, R.R.; 
Sullivan, B.P.; Walsh, J.L. (Univ. of North Carolina, Chapel 
Hill). ACS Symposium Series; 134-158(1982). Contract AS05- 
78ER06034. 

Polypyridyl complexes of ruthenium and especially those 
based on 2,2’-bipyridine have an extensive and well-developed solu- 
tion chemistry. The observed chemistry includes important photo- 
chemical reactions and reactions of coordinated ligands. Successful 
procedures have been developed for the preparation of electrode 
interfaces which contain Ru-bpy chemical sites. The procedures are 
based on silane attachments to metal oxide surfaces, physical ad- 
sorption of polymers, and electropolymerization. The results of 
electrochemical experiments on the resulting interfaces show that 
the Ru-bpy sites retain many of their solution chemical properties, 
which include two examples of sustained oxidative catalysis. How- 
ever, the interface itself can play a significant role in determining 
properties. Perhaps the most dramatic cases are those where the 
interface contains spatially separated bilayers containing Ru-bpy 
sites having different redox potentials or those containing a single 
layer exposed to a redox couple in the external solution. In either 
case, directed (unidirectional) charge transfer through the inner 
layer and charge trapping outside the inner layer can be shown to 
occur. 
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REFER ALSO TO CITATION(S) 12966, 12983 


12991 (CONF-830622—Pt.9, pp 953-958) Value of track- 
ing for flat-panel photovoltaic collectors. Jones, G.J. (Sandia 
National Labs., Albuquerque, NM). Jun 1983. NTIS, PC 
A03/MF AO1. File Number DE86000194. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A photovoltaic system’s annual energy production per unit 
area is a function of collector efficiency and the incident solar radi- 
ation. The incident energy is determined by geographic location 
and the type of mounting structure: fixed or tracking. Because of 
significant differences in the solar energy available to various struc- 
ture and tracking concepts, it is possible to achieve equal energy 
cost for widely varying array field prices. An analysis of some of 
these array options using recent estimates for balance-of-system 
costs shows that two-axis tracking of flat panel collectors results in 
lower energy cost than fixed arrays, even at low module prices. 


12992 (CONF-830622—Pt.9, pp 959-964) Comparison of 
predicted and measured energy production for eight residen- 
tial photovoltaic prototypes. Wabrek, R.; Whitaker, C.; Hast- 
ings. R.; Schaefer, J. (New Mexico State Univ., Las 
Cruces). Jun 1983. NTIS, PC A03/MF A0O1. File Number 
DE86000194. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The contractor-predicted and actual energy production from 
the eight residentiai photovoltaic prototypes at the Southwest Resi- 
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dential Experiment Station was compared for 1982. Predicted 
values exceeded measured values by as much as 280%. The predic- 
tions were subsequently corrected for insolation, downtime, invert- 
er efficiency, and other factors. For several of the prototypes, the 
corrected prediction provided an accurate representation of electri- 
cal performance. Reasons for discrepancies, including a discussion 
of various electrical failures, are included. 


12993 (CONF-830622—Pt.9, pp 965-969) Interconnect- 
ing photovoltaic systems to the utility grid. Healey, H.M. 
(Tennessee Valley Authority, Chattanooga). Jun 1983. 
NTIS, PC A03/MF AO1. File Number DE86000194. 

From American Solar Energy Scciety meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

If photovoltaic systems are to have a major impact on 
energy use, they must be connected to existing utility transmission 
and distribution systems. The interconnection requirements and the 
costs of meeting them will be critical to the future of small power 
production facilities, such as, residential photovoltaic systems. The 
Tennessee Valley Authority (TVA) is involved in a major effort to 
test and further develop requirements for grid-connected photovol- 
taic systems. TVA is installing five utility interactive photovoltaic 
systems at its Energy Use Test Facility (EUTF) in Chattanooga, 
Tennessee. In the process of developing specifications for these 
photovoltaic projects, TVA has developed utility interface require- 
ments for grid-connected photovoltaic systems. The requirements 
provide detailed specifications relating to power quality, safety, and 
metering that should be met prior to interconnecting photovoltaic 
systems to the utility grid. 


12994 (CONF-830662—Pt.4, pp 259-264) Thermal per- 
formance of the FSEC PV house under closed conditions - 
BLAST predictions versus measurements. Grigis, M.A; 
Chandra, S.; Khatter, M. (Florida Solar Energy Center, 
Cape Canaveral). Jun 1983. NTIS, PC Al8/MF AO0Ol1. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

An energy efficient photovoltaic house has been con- 
structed on the Florida Solar Energy Center (FSEC) in Cape Ca- 
naveral, Florida. The area of this PC house is 120.8 sq. m. (1300 sq. 
ft.) and it has three bedrooms and two baths. Although photovol- 
taic panels are installed on the south facing roof to meet a part of 
the house energy requirement, the performance of the PV panels is 
not a subject of this paper. A sixty channel DAS records meteoro- 
logical data and building performance data. The house was closed 
up and allowed to free float with no space conditioning for four 
days in the summer of 1982. The internal load was negligible. The 
air temperature in the house, garage, attic and the inside surface 
temperatures of the north, east, south and west walls are simulated 
with computer code BLAST (Building Loads Analysis and Systems 
Thermodynamics). The model predictions are compared with the 
measured results for one day (day 199). 


12995 (CONF-830662—Pt.4, pp 265-270) Technique for 
preliminary analysis and sizing of photovoltaic - thermal (PV- 
T) systems and associated components, Schwinkendorf, W.E. 
(BDM Corp., Albuquerque, NM). Jun 1983. NTIS, PC 
A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 


cipitation; Lindau, F.R. Germany (7 Jun 1983 

Design considerations of a combin ’ photovoltaic-thermal 
(PV-T) system for a particular site and application must include 
thermal and electrical tradeoffs. A simplified technique for deter- 
mining preliminary design and economic analyses would minimize 
costly computer simulation and indicate feasibility. To that end, no- 
mographs that size an array to meet a specific annual load and de- 
termine the subsequent cost savings have been developed, and are 
presented. 


12996 (CONF-830662—Pt.4, pp 349-354) Outdoor test- 
ing of the Texas Instruments solar energy system. Hotchkiss, 
G.B.; Mosher, D.M.; Stalder, A.F.; Tang, T.E.; Change, 
R.R. ( exas Instruments Inc., Dallas). far 1983. NTIS, PC 
A18/MF AO0O1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 
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A mobile test vehicle consisting of the Texas Instruments 
solar energy system (TISES) was designed and built. TISES is a 
closed-loop electrochemical photovoltaic system which converts 
solar energy into chemical energy by electrolyzing hydrobomic 
acid (HBr). The electrolysis produces hydrogen gas which is stored 
in the form of a solid metal hydride and bromine which dissolves in 
the HBr. On demand these chemicals are recombined in a fuel cell 
subsystem to produce electrical power. Useful thermal energy is 
also collected by means of a water heat exchanger. The various 
components which comprise the TISES test cart and their oper- 
ation as an integral system are described. Actual TISES perform- 
ance data recorded outdoors during three consecutive days of test- 
ing are also shown and discussed. 


12997 (CONF-830662—Pt.4, pp 489-493) Comparison of 
flat plate and line concentration/tracking PV systems at sites 
in Hawaii. Curtis, G.D.; Chock, B. (Univ. of Hawaii at 
Manoa, Honolulu). Jun 1983. NTIS, PC A18/MF A0O1. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

An ongoing program to instrument, collect data, and evalu- 
ate the performance of three photovoltaic installations on lived-in 
residences on two Hawaiian islands is described. More recently, the 
operation of a tracking concentrator PV-thermal system on another 
island has been studied. The experience with and data from these 
systems provide an interesting and hopefully useful comparison of 
utility of the two types of systems in a sub-tropical environment. 
The residential PV systems (2 and 3.5 kWp) have been in operation 
for over a year, and ample data on their performance are available, 
and accessible. The concentrator system (design power 35 kW elec- 
tric plus 200 kW thermal, peak) experienced start-up problems due 
in part to cloudy conditions at the site but is now operating at a 
reduced level of about 70%. Selected data were examined and out- 
puts of the two systems compared. Also, results are presented to 
show the effect of variable cloudiness, global versus direct normal 
insolation, and findings on the best strategy to produce energy, 
both electrical and thermal from systems in sub-optimum locations. 


(CONF-830662—Pt.4, pp 495-500) Performance 
analysis of a third-generation linear Fresnel lens passively 
cooled photovoltaic collector. McDanal, A.J.; O'Neill, M.J.; 
Waller, R.A. (E-Systems, Inc., Dallas, TX). Jun 1983. 
NTIS, PC A18/MF AO0O1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The results of a parametric investigation in which the linear 
Fresnel lens concept has been optimized specifically for photovol- 
taic applications are presented. The results of the study show that 
performance improvements of about 14% can be achieved for the 
new generation of linear Fresnel lens passively cooled photovoltaic 
collectors using currently available lens and cell technology. The 
new design is presented and compared with the current base line 
collector design. 


12999 (CONF-830662—Pt.4, pp 519-522) Texas Instru- 
ments Solar Energy System: electric power system design. 
Mosher, D.M. (Texas Instruments Inc., Dallas). Jun 1983. 
NTIS, PC A18/MF AO0O1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The Texas Instruments Solar Energy System (TISES) is an 
integrated, photovoltaic-based energy system designed for residen- 
tial applications. The system converts solar energy to chemical 
energy, which is stored. A fuel cell produces DC electricity from 
the chemical storage on demand. An inverter produces 120 VAC, 
which is fed into the utility power lines in the house. As a result of 
the chemical energy storage capability, the TISES electric power 
output is designed to closely match the power used by the house. 
The control system to accomplish this match is described. The unit 
has been tested successfully with a prototype TISES inverter. 
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13000 (CONF-830662—Pt.4, pp 199-204) Evaluation of 
actively cooled concentrating photovoltaic systems for com- 
bined photovoltaic-thermal applications, Herman, R.W.; 
Schwinkendorf, W.E. (BDM es Albuquerque, NM). Jun 
1983. NTIS, PC Al8/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Actively cooled concentrating photovoltaic systems have the 
added advantage of useful thermal energy being available for indus- 
trial and commercial applications. Three generic types of collectors 
are available for photovoltaic-thermal (PV-T) application: linear 
parabolic trough (LPT), line focus Fresnel (LFF), and point focus 
Fresnel (PFF). Each of the three types of PV-T systems was mod- 
eled and simulation was performed using SOLCEL-II to obtain in- 
stantaneous efficiencies. The calculated efficiencies were consistent 
with those measured, providing confidence in the modeling meth- 
odology. Annual array efficiencies were then calculated using an 
hour-by-hour simulation and TMY data for Albuquerque, New 
Mexico. Based on annual thermal and electrical efficiencies, array 
costs, land use and shading factors, the three types of collectors 
were evaluated with respect to collector costs and land area usage 
per kilowatt electric provided by the array. 


13001 (N—85-34442) STACBEAM 2, Final Report. 
Adams, L.R.; Vonrocs, A. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). Apr 1985. 61p. (NASA-CR—176126; JPL—9950- 
1159). NTIS, PC A04/MF A0O1. 

An investigation being conducted by Astro Aerospace Cor- 
poration (Astro) for Jet Propulsion Laboratory in which efficient 
structures for geosynchronous spacecraft solar arrays are being de- 
veloped is discussed. Recent developments in solar blanket technol- 
ogy, including the introduction of ultrathin (50 micrometer) silicon 
solar cells with conversion efficiencies approaching 15 percent, 
have resulted in a significant increase in blanket specific power. 
System specific power depends not only on blanket mass but also 
on the masses of the support structure and deployment mechanism. 
These masses must clearly be reduced, not only to minimize launch 
weight, but also to increase array natural frequency. The solar 
array system natural frequency should be kept high in order to 
reduce the demands on the attitude control system. This goal is ap- 
proached by decreasing system mass, by increasing structural stiff- 
ness, and by partitioning the blanket. As a result of this work, a 
highly efficient structure for deploying a solar array was devel- 


oped. 


13002 (N—85-35472) Practical aspects of photovoltaic 
technology, applications and cost (revised). Final Report. Ro- 
senblum, L. (Michigan Univ., Ann Arbor (USA)). Aug 
1985. 247p. (NASA-CR—174963). NTIS, PC All1/MF AO1. 

The purpose of this text is to provide the reader with the 
background, understanding, and computational tools needed to 
master the practical aspects of photovoltaic (PV) technology, appli- 
cation, and cost. The focus is on stand-alone, silicon solar cell, flat- 
plate systems in the range of 1 to 25 kWh/day output. Technology 
topics covered include operation and performance of each of the 
major system components (e.g., modules, array, battery, regulators, 
controls, and instrumentation), safety, installation, operation and 
maintenance, and electrical loads. Application experience and 
trends are presented. Indices of electrical service performance - re- 
liability, availability, and voltage control - are discussed, and the 
known service performance of central station electric grid, diesel- 
generator, and PV stand-alone systems are compared. PV system 
sizing methods are reviewed and compared, and a procedure for 
rapid sizing is described and illustrated by the use of several sample 
cases. The rapid sizing procedure yields an array and battery size 
that corresponds to a minimum cost system for a given load re- 
quirement, insulation condition, and desired level of service per- 
formance. PV system capital cost and levelized energy cost are de- 
rived as functions of service performance and insulation. Estimates 
of future trends in PV system costs are made. 
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REFER ALSO TO CITATION(S) 12930, 12995, 13098, 13131 


13003 (CONF-830622—Pt.5, pp 597-602) Building de- 
signs integrating 120 degrees of a spherical fixed reflector 
with tracking linear receiver for developing countries. Good- 
man, J. (Univ. of Minnesota, Minneapolis). Jun 1983. NTIS, 
PC A04/MF AO1. File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Beginning with the pressing need for alternative energy in 
the developing world, this architectural study explores various con- 
struction techniques and building forms integrating the fixed 120° of 
a spherical reflector with tracking linear receiver, assuming eventu- 
al availability of relatively low cost components as Rankine tur- 
bines, tracking receivers, and service infrastructure. Lightweight 
hybrid receivers are envisioned that contain heat engines, electrical 
generators, and thermal oil loop; the receiver being a relatively so- 
phisticated item, whereas the collector-building can be constructed 
of various indigenous materials and techniques. Building types in- 
cluded are village energy centers (20 and 40 meter aperture diame- 
ter), multipurpose research facility for Auroville (S. India 12° N. 
lat), containing water pumping (5 to 7 HP), electricity generation, 
kitchen for 25 people, baking, refrigeration, food processing and 
other power tools; modular industrial buildings requiring process 
heat, ethanol plant, hotel, floating villages; structures for degraded 
south facing hill sides, airplane hanger (160 meter aperture diame- 
ter) and health care facilities. 


13004 (CONF-830662—Pt.4, pp 507-512) Plant startup 
and initial operation of Solar One, Raetz, J.E.; Riedesel, 
R.G. (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA). Jun 1983. NTIS, PC A18/MF AOl. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Solar One, the world’s largest central receiver solar thermal 
power plant is routinely on-line producing electrical power for the 
Southern California Edison Co. grid. The overall plant design is te- 
viewed and the major plant startup activities are addressed. Ex- 
panded information regarding receiver and thermal storage activa- 
tion tests and related test results are presented. 


13005 (CONF-830662—Pt.4, pp 513-518) Solar Total 
Energy Project: Shenandoah, Georgia. King, J.W.; Geurts, 
G.F. (Georgia Power Co., Shenandoah). Jun 1983. NTIS, 
PC A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The Solar Total Energy Project (STEP) at Shenandoah, 
Georgia is the world’s largest industrial application of solar cogen- 
eration. It is a cooperative effort between the US Department of 
Energy (DOE) and the Georgia Power Company to further 
America’s search for alternative sources of energy. It is an out- 
growth of research started in 1972 by Sandia National Laboratories 
for the US Energy Research and Development Administration. The 
objective of the Shenandoah project is to evaluate a solar total 
energy system that provides electrical power, process steam, and 
air conditioning for a knitwear factory operated by Bleyle of Amer- 
ica, Inc. Solar energy will displace a large part of the electricity 
and fossil fuels normally used to run the factory and produce the 
clothing. 


13006 (CONF-830662—Pt.4, pp 535-540) Thermal and 
electrical load profiles for commercial applications. Herman, 
R.W. (BDM Corp., Albuquerque, NM). Jun 1983. NTIS, 
PC A18/MF AOl1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Load characteristics are a critical element in solar energy 
system performance simulation. The characteristics of primary in- 
terest are the load magnitudes, their relationship in time to the solar 
cycle, and the temperature of the water returning from the load. 
Typical or generic characteristics are often required in the evalua- 
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tien of the applicability of solar technologies. In this study, these 
load characteristics were gleaned from available sources or devel- 
oped from standard methods and combined in an hourly computer 
simulation to produce thermal and electrical load profiles for three 
application types: schools, hospitals, and public administration 
buildings. The energy requirements of the buildings were modeled 
for several sites around the country. The load development is de- 
scribed and samples of the results are presented. 


13007 (N—85-34176) Optical analysis of parabolic dish 

concentrators for solar dynamic power systems in space. Jef- 

feries, K.S. (National Aeronautics and Space Administra- 

tion, Cleveland, OH (USA). Lewis Research Center). Aug 

oe - (NASA-TM—87080; E—2659). NTIS, PC A03/ 
AOl. 


An optical analysis of a parabolic solar collection system op- 
erating in Earth orbit was performed using ray tracing techniques. 
The analysis included the effects of: (1) solar limb darkening, (2) 
parametric variation of mirror surface error, (3) parametric varia- 
tion of mirror rim angle, and (4) parametric variation of alignment 
and pointing error. This ray tracing technique used numerical inte- 
gration to combine the effects of rays emanating from different 
parts of the sun at different intensities with the effects of normally 
distributed mirror-surface errors to compute the angular intensity 
distribution of rays leaving the mirror surface. A second numerical 
integration was then performed over the surface of the parabolic 
mirror to compute the radial distribution of brightness at the mirror 
focus. Major results of the analysis included: (1) solar energy can 
be collected at high temperatures with high efficiency, (2) higher 
absorber temperatures can be achieved at lower efficiencies, or 
higher efficiencies can be achieved at lower temperatures, and (3) 
collection efficiency is near its maximum level across a broad pla- 
teau of rim angles from 40 deg to 70 deg. 


13008 (SAND—85-8015) Final report on the experimen- 
tal test and evaluation phase of the 10 MWe Solar Thermal 
Central Receiver Pilot Plant. Radosevich, L.G. (Sandia Na- 
tional Labs., Livermore, CA (USA)). Sep 1985. Contract 
AC04-76DR00789. 295p. NTIS, PC A13/MF A011; 1; GPO 
Dep. File Number DE86005647. 

This report describes the evaluations of the performance of 
Solar One, the 10 MWe Solar Thermal Central Receiver Pilot 
Plant near Barstow, California. The Pilot Plant project is a cooper- 
ative effort of the US Department of Energy and a group of utili- 
ties led by the Southern California Edison Company. Construction 
of the Pilot Plant was completed in 1981, and the plant is now 
under-going a five-year Operational Test Period. The Operational 
Test Period consists of a two-year Experimental Test and Evalua- 
tion Phase followed by a three-year Power Production Phase. The 
Experimental Test and Evaluation Phase, which began in mid-1982, 
was completed on July 31, 1984. During the Experimental Test and 
Evaluation Phase the Pilot Plant was successfully operated in all its 
steady-state operating modes. Transitions to and from each steady- 
state mode were accomplished, and, during the course of testing, 
significant improvements were made in the plant's start-up and 
shutdown times. Emergency shutdowns were also demonstrated, 
and preliminary power production testing was begun. Some prob- 
lems have occurred, such as receiver tube leaks and mirror corro- 
sion. 


13009 (SERI/PR—255-2561) Corrosion of selected alloys 
in eutectic lithium-sodium-potassium carbonate at 900°C, 
Coyle, R.T.; Thomas, T.M.; Schissel, P. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Jan 1986. Contract AC02- 
83CH10093. 26p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86004417. 

There is an ongoing interest at the US Department of 
Energy in using molten salts as high temperature sensible heat stor- 
age media in advanced solar thermal systems. In this report, the 
compatibility of selected alloys in eutectic lithium-sodium-potassium 
carbonate, the salt that will be used in the near-term engineering 
experiments, has been evaluated at 900°C. Several combinations of 
oxidation potential and acidity in the salt were used in the experi- 
ments. It was found that the extent of corrosion was dramatically 
lower for experiments conducted at high oxygen potential com- 
pared to experiments at low oxygen potential. For Inconel 600, 
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Hastelloy N, and nickel the results indicated that corrosion rates 
substantially below 1 mm/year/side might reasonably be expected 
and that a reevaluation of alloys the showed poor corrosion resist- 
ance under low oxygen potential would be advisable. 
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13010 (CONF-830662—Pt.4, pp 423-428) Optimization 
of a solar salt pond power plant at Great Salt Lake. Drost, 
M.K.; Johnson, B.M. (Pacific Northwest Lab., Richland, 
WA). Jun 1983. NTIS, PC A1l8/MF AO1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The results of a preconceptual design and optimization study 
for a solar salt pond power plant located at the Great Salt Lake are 
presented. The optimization procedures are described and the re- 
sulting design is summarized. Conclusions concerning the optimiza- 
tion procedure, design and design methodology are included. 


13011 (CONF-830662—Pt.4, pp 443-446) Study of small 
scale solar pond/OTEC (SPO power systems. Hillis, D.; 
Sather, N.; Panchal, C.; Stevens, H.; Hull, J.; Thomas, A. 
(Argonne National Lab., IL). Jun 1983. NTIS, PC A1l8/MF 
A01. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The technological and economical advantages to be gained 
by taking advantage of both the solar pond (SP) and ocean thermal 
energy conversion (OTEC) concepts are discussed. The proposed 
SPOTEC concept uses a solar pond as a heat source instead of 
warm surface seawater, and deep ocean water for the heat rejection 
in the operation of a Rankine-Cycle system. SPOTEC has several 
advantages over either SP or OTEC considered separately, and 
there are specific locations in the world where SPOTEC appears 
attractive, provided the technological problems can be resolved in a 
cost effective way. 


13012 (CONF-830662—Pt.4, pp 565-570) Results of in- 
situ biofouling control, and corrosion test at Punta Tuna, 
Puerto Rico and its significance on OTEC heat exchanger 
design. Sasscer, D.S.; Morgan, T.O.; Tosteson, T.R. (Center 
for Energy and Environmental Research, Mayaguez, Puerto 
Rico). Jun 1983. NTIS, PC A18/MF AOl1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Because Ocean Thermal Energy Conversion (OTEC) oper- 
ates at a low thermodynamic efficiency, heat exchangers represent 
a major portion of the overall cost of an OTEC power plant. For 
this reason, the commercial viability of OTEC depends on the 
design of efficient and inexpensive heat exchangers which have an 
operational life expectancy of 20 to 30 years and which can be 
maintained at a high level of efficiency by the use of effective bio- 
fouling control. The results of experiments conducted by the 
Center for Energy and Environment Research of the University of 
Puerto Rico are summarized. These studies were to: (1) determine 
the nature of the biofilm which develops on heat exchanger sur- 
faces exposed to running seawater, (2) test the effectiveness of 
brush cleaning and chlorination in controlling biofouling on these 
surfaces, and (3) study the corrosion behavior of zinc protected alu- 
minum alloys under OTEC conditions in an attempt to qualify them 
for use in low cost OTEC heat exchangers. 
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REFER ALSO TO CITATION(S) 12920, 12923, 13445, 13446, 13495, 13496, 
13541, 13543, 13547, 13547, 13550 


13013 (CONF-830622—Pt.1, pp 3-7) Symbiotically inte- 
grated organic recycling/renewable energy systems. Ham- 
burg, R.A. (Omega-Alpha Recycling Systems, Orma, WV). 
Jun 1983. NTIS, PC A03/MF AOl. File ‘Number 
DE86000186. 
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From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Two operating systems designed for the integrated recycling 
of organic materials and production of renewable energy are de- 
scribed. Both systems include the Chinese design, water-pressure 
biogas digesters, a solar greenhouse and algae/aquatic plant ponds, 
all in passive symbiotic relationships with a minimum of high tech- 
nology sophistication. A discussion of fish ponds and fuel alcohol 
production is also included since they offer many possibilities for 
expanded integration. These types of agricultural systems offer the 
potential for sustainable self-sufficiency and decentralized control of 
production in tune with Earth’s natural ecological systems. 


(CONF-830622—Pt.1, pp 9-14) Design of a solar 
controlled environment agriculture system (SCEAS). Land- 
strom, D.K.; Wilkinson, W.H.; Stickford, G.H.; . Talbert, 
S.G. (Battelle Columbus Labs., OH). Jun 1983. NTIS, PC 
A03/MF A01. File Number DE86000186. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (i Jun 1983). 

The overall objective of the SCEAS project was to integrate 
advanced greenhouse agriculture technology with various energy 
sources and innovative cooling/ventilation concepts to demonstrate 
technical and economic feasibility of these facilities in several cli- 
matic regions where conventional greenhouse technology will not 
permit year-round growing of certain crops. The designed facility 
is capable of high yields of practically any crop, even temperature- 
sensitive vegetables such as lettuce, in extremely hostile external en- 
vironments. The recirculation and ventilation system provides con- 
siderable flexibility in precise control of temperature and humidity 
throughout the year and in reducing water and energy consump- 
tion. In general, the SCEAS uses solar energy in three ways: di- 
rectly for vegetable growth, converted into electricity in a photo- 
voltaic array for use throughout the installation, converted into 
heat (via low-cost thermal collectors) for powering the absorption 
chiller and for any heating needs. A broad overview of the com- 
pletely designed system is presented and crop yield parameters and 
control regions are predicted. 


13015 (CONF-830622—Pt.1, pp 15-20) No perc? No 
problem. Torkelson, N.; Zavoda, M. (Sundrive, Inc., Stock- 
ton, NJ). Jun 1983. NTIS, PC A03/MF AO1. File Number 
DE86000186. 

From American Solar Energy Society meeting; Minneapolis, 


MN, USA (1 Jun =e) 

In December 1980, Sundrive constructed an experimental 
solar assisted zero discharge wastewater disposal system at the 
Unger residence in Solebury Twp., Pennsylvania. Typically, appli- 
cation of evapotranspiration for wastewater disposal has been re- 
stricted to areas where evaporation rates exceed precipitation rates. 
These areas occur primarily in the southwestern US. However, by 
enclosing an evapotranspiration bed within a modified passive solar 
greenhouse, a microclimate is created that keeps precipitation out 
of the bed, while preventing freezing of the system. The system 
eliminates treated household wastewater with no odor or sludge 
disposal problems, via the mechanism of evapotranspiration (E.T.), 
combining the processes of plant transpiration, direct evaporation, 
and soil organism metabolism. Low flow fixtures and other water 
conservation devices are used in the home, followed by a standard 
home aerobic unit. The wastewater then flows to the Biovaporator 
beds where it is eliminated by E.T. The bed surface rarely freezes 
and soil temperatures inside the bed remain 8 to 12°F warmer than 
outside soil temperatures throughout the winter, insuring continu- 
ous biological activity. E.T. rates of 0.23-0.41 per square foot per 
day are consistently achieved, as compared to 0.10 gal/ft?/day av- 
erage for a standard E.T. system. The Biovaporator was designed 
for those problem sites with such limitations as extremely slow perc 
rates, high water tables, or shallow soil mantles or other factors 
precluding the use of soil absorption. 


13016 (CONF-830622—Pt.1, pp 21-24) Greenhouse 
system with energy storage and high level CO. atmosphere. 
Loevseth, J.; von Heimbu:g, M. (Univ. of Trondheim, 
Dragvoll, Norway). Jun 1983. NTIS, PC A03/MF AOl1. 
File Number DE86000186. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 
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A greenhouse system is described which stores solar energy 
during periods of surplus by circulating the greenhouse air through 
a rock-bed storage. In cold periods, the circulation is reversed. The 
large surface area of the stones make the entropy increase (or tem- 
perature loss) in the storing-retrieving process small. A great ad- 
vantage of the system is that the air circulation can be closed 
during daytime, or the air exchange limited to the physiological 
needs of the plants. The CO2-content of the greenhouse atmosphere 
can, therefore, easily be kept high, during the most important 
growing periods with direct sunshine. Excess heat in the summer 
period can be vented during night. A high CO2-content of the air is 
known to give substantially increased growth of the plants. The 
economic aspects of the system are discussed. 


13017 (CONF-830622—Pt.1, pp 25-28) Solar system for 
low-temperature agricultural applications. Christianson, L.L.; 
Hellickson, M.A.; VanZweden, J.; Bassett, K.; Remund, C. 
(South Dakota State Univ., Brookings). Jun 1983. NTIS, PC 
A03/MF AO1. File Number DE86000186. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Research began in 1976 to develop a portable, low-cost, con- 
centrating solar system for agricultural applications. Each year 
since, the design has been modified to improve efficiency, reliability 
and system economics. Tests during 1981 and 1982 documented 
seasonal efficiencies of 38%, 24% and 25%, respectively, for grain 
drying, livestock building heating and water heating. A computer 
model was developed and validated which predicts collector and 
storage unit temperature profiles and efficiencies. This model 
allows sizing of systems to particular applications. Energy savings 
from the system repay initial materials costs in 5 to 7 years. Current 
efforts are directed toward adapting the design for mass produc- 
tion. 


13018 (CONF-830622—Pt.2, pp 31-36) Perspectives on 
multi-family passive solar design. Rouse, R.E. (Rouse & Co., 
Arlington, VA). Jun 1983. NTIS, PC A05/MF AO1. File 
Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The first major investigation of multi-family passive solar 
design in this country and DOE’s national model for energy-con- 
servative multi-family design and construction are discussed. Pas- 
sive Solar design is an attempt to crystallize the wealth of informa- 
tion and knowledge generated by EOER’s 30 multi-family passive 
solar projects. These have provided an unusually extensive testing 
ground for passive solar concepts and components. Passive solar 
design can be a cost-effective strategy for saving energy and creat- 
ing value in multi-family buildings. Energy for space heating is, 
however, only one of many important design concerns. Passive 
solar designers should also consider lighting and ventilation, ameni- 
ty and aesthetics, cooling and comfort. Energy should be treated 
not as an add-on or an issue for engineers only, but as an integral 
part of the design process. Passive Solar Design is an attempt to 
inject straight talk and common sense into a field too often charac- 
terized by technical tunnel vision, by a tendency to over engineer 
designs and over complicate cost and performance analyses even as 
critical technical, economic, and qualitative variables are oversim- 
plified, abstracted till meaningless, or ignored. Condensed excerpts 
from Passive Solar Design for Multi-Family Buildings are present- 
ed. 


13019 (CONF-830622—Pt.2, pp 41-46) Solar residential 
site design for Wisconsin. Thompson, P.; Smith, R.L. Jr. 
(Thompson Architects, Madison, WI). Jun 1983. NTIS, PC 
A05/MF A0O1. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Almost all subdivisions and Planned Unit Developments 
today are not designed to maximize the potential for passive or 
active solar homes. Many solar homes have been developed on in- 
dividual lots, but municipal governments have not required or even 
encouraged an integrated approach to solar residential development 
in which lots are specifically designed for solar homes. Legislation 
has been proposed in some Wisconsin cities that would mandate 
solar subdivision design and protect solar access. These regulations 
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have been opposed by developers who view such regulation as an 
additional barrier that would make the development approval proc- 
ess longer and more costly. One solution to the impasse is the de- 
‘velopment of voluntary guidelines for solar residential design that 
would be supported by both local officials and developers. The de- 
velopment of a set of site design guidelines that are specific to the 
latitudes of Wisconsin is described. The guidelines can be used by 
site designers to achieve solar access or by city officials to deter- 
mine if the proposed designs meet the city’s solar access ordinance. 


13020 (CONF-830622—Pt.2, pp 47-52) Importance of 
solar access considerations and their application in solar sub- 
divisions, Stangl, D.; Pedersen, K.E. Jun 1983. NTIS, PC 
A05/MF AO1. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The first thought that should be in the mind of every solar 
designer, builder, developer, manufacturer, planner or consumer is 
i.e., continued protection against shading of the solar collecting sur- 
face. The most well-designed solar energy system in the world will 
not function if it is suddenly plunged into shade. It is imperative, 
therefore, that solar users be concerned with the solar access issue: 
(1) the technical issue - siting and orienting the system and its sur- 
roundings so as to provide solar access; and (2) providing the nec- 
essary legal protection to provide continued access to solar energy. 
The critical importance of the solar access issue is examined, and, 
most importantly, how solar access considerations, in particular the 
use of solar envelopes, were applied in the planning, developing 
and marketing of a large solar subdivision in Omaha, Nebraska are 
discussed. 


13021 (CONF-830622—Pt.2, pp 53-57) Air core con- 
struction detailing. Nicklas, M. (Innovative Design, Raleigh, 
NC). Jun 1983. NTIS, PC AOS5/MF AO1. File Number 
DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A brief overview of air core systems is presented and the 
practical side, the construction detailing, and control systems uti- 
lized in wall and floor type air core systems are reviewed. 


13022 (CONF-830622—Pt.2, pp 59-62) Innovative rock 
bed construction. Cook, J. (Arizona State Univ., Tempe). 
Jun 1983. NTIS, PC A0O5/MF AOl. File Number 
DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A general discussion of the use of rock beds for heating and 
cooling thermal storage is particularized for design and construc- 
tion in Phoenix, Arizona. The rock bed parameters for three two- 
story condominium apartments constructed in 1982 are discussed, 
including sizing criteria and original construction details. A revised 
construction method using gabions that are self-supporting chain 
link cylinders provided a much more economical construction 
method as well as other advantages of speed and structural flexibil- 
ity. 


13023 (CONF-830622—Pt.2, pp 63-68) Solar C/M 
System. Riley, J.F.; Schubert, R.P.; Day, G.E. (Virginia 
Polytechnic Institute and State Univ., Blacksburg). Jun 
1983. NTIS, PC A05/MF A011. File Number DE86000187. 
Contract AS05-81ER10993. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Solar C/M System is a multifunction wall system for 
application with solar heating and ground cooling. The concept of 
the system is to expand the use of structure and enclosure elements 
of a building to function additionally as: (1) the ductwork for the 
solar heated or earth cooled air, (2) the heat transfer membrane be- 
tween the heated or cooled air and living environment of the build- 
ing, (3) the heat storage medium (in winter), and (4) the tempera- 
ture leveling and control medium. All these functions are integrated 
into a single wall construction using a new concrete block, surface 
bonding cement, and an exterior insulation system. In order to test 
these concepts, a series of building scale reconfigurable test cells 
were built. 
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13024 (CONF-830622—Pt.2, ee 69-74) Economical light 
shelf design for daylighting in three schools. Kimsey, S.; Hel- 
frich, C.; , J.; Hicks, T.; Smith, R. (Tennessee Valley 
Authority, oxville). Jun 1983. NTIS, PC A0S/MF re 
File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Thro the Tennessee Valley Authority's technical and 
design assistance program, TVA architectural and engineering staff 
members assisted regional designers in the application of daylight- 
ing in three new school designs. The design issues and final design 
concepts are presented. 


13025 (CONF-830622—Pt.2, pp 75-79) Building and 
marketing energy efficient homes. McGowan, T.F. (Georgia 
Institute of Technology, Atlanta). — 1983. NTIS, 
A05/MF A0O1. File Number DE8600018 

From American Solar Energy Penn meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The residential sector of our economy consumes one-fifth of 
the energy used in the US. Recent experiments in constructing 
energy conserving homes have found 50% to 75% reduction in 
energy use easily achievable, while adding less than 3% to the sell- 
ing price of the house. Education of the builder and developer is 
the key to implementing these new construction techniques in the 
mass housing market. For the’past four years, the State of Georgia 
has: funded a project to inform buildings of the economics of 
energy efficient construction and the new construction methods 
neéded to implement them. The project includes a series of work- 
shops, publication of an updated manual, a vest pocket guide for 
field use, a slide presentation, and exhibition of materials and equip- 
ment. The major elements of energy efficient construction aimed at 
the southeastern region and tailored to the range of climates found 
in Georgia are discussed. 


13026 (CONF-830622—Pt.2, pp 81-86) Predicting per- 
formance of prototypical sunspaces attached to typical resi- 
dences in various climatic regions. Weidt, J.L.; Saxler, R.J.; 
Gerard, S. (John Weidt Associates, Chaska, MN). Jun 1983. 
NTIS, PC A05/MF A0O1. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A research program was undertaken by Andersen Corpora- 
tion to determine the energy performance of a series of sunspace 
room additions attached to typical residences in various climatic re- 
gions. Twelve test cities were identified across the continental US. 
The energy consumption patterns of typical residences in each of 
the tesi cities were identified for both heating and cooling energy 
use. The program modelled the performance of five sunspace vari- 
ations and compared the energy performance of these sunspace ad- 
ditions with the performance of an addition built to code minimum 
energy standards and to the base house with no addition attached. 
The monthly heating and cooling energy use was modelled with 
the sunspaces attached to the base houses in all cases, allowing the 
sunspace to contribute heat to the house. 


13027 (CONF-830622—Pt.2, pp 87-92) Design, construc- 
tion, operation, and monitoring of a parabolic trough solar 
collection system for the Georgia Power Company corporate 
headquarters building. Jones, D.H.; Bellamy, G.L.; Ney, E. 
(Heery Energy Consultants, Atlanta, GA). “Sen 1983. NTIS, 
PC A05/MF A0O1. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Corporate Headquarters Office Building of Georgia 
Power Company (GPC) has one of the largest commercial applica- 
tions of solar energy for building heating, cooling, and domestic 
hot water in the US. A performance type specification was issued 
with a guaranteed performance in Btu/yr. A one year operation, 
maintenance, and monitoring effort is now underway. The 24-story 
high-rise and the three-story low-rise consumes about 50,000 Btu/ 
ft?-yr (including computer process loads). The solar system will 
provide about 18.6% of the heating and cooling loads. There are 
2203 m? of parabolic trough collectors which collect a maximum of 
one million watts. Past experience and advice from previous DOE 
projects led to the use of a treated water recirculation freeze pro- 
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tection system in lieu of an ethylene glycol system. The project 
uses a unique version of the Delavan tracker in order to perform 
properly in the southeastern climate. Conclusions reached during 
this project include: (1) even with performance type specifications, 
detailed specifications for integration into building mechanical sys- 
tems are required, (2) reaction time of the computer control system 
can inhibit the collector tracking system performance, (3) extreme 
care must be used in a large system design to insure balanced flow, 
(4) the Delavan tracker can be altered to operate more efficiently, 
and (5) the GPC solar system is providing slightly less than the pre- 
dicted amount of energy, due to apparently higher than expected 
parasitic losses. 


13028 (CONF-830622—Pt.2, pp 99-104) Passive solar 
optics: development and implementation. Eijadi, D.A. (BRW 
Architects, Minneapolis, MN). Jun 1983. NTIS, PC A05/ 
MF AOl1. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

During the past decade the building industry has demonstrat- 
ed a serious concern for energy conservation. Within the design 
professions there is a growing recognition that lighting is a signifi- 
cant component of energy demand. This has generated an interest 
in solar illumination - bringing more direct and diffuse sunlight into 
buildings to reduce the use of artificial lighting. The problem of in- 
troduction of sunlight into deep interior spaces of large and mid- 
sized commercial and institutional structures through the use of a 
Passive Solar Optic tracking system is discussed. It is one of two 
types of tracking Solar Optic Systems developed and tested for in- 
clusion in the Civil/Mineral Engineering (C/ME) Building, a 
150,000 sq. ft. laboratory/classroom building mandated by the Min- 
nesota State Legislature as a comprehensive earth-sheltered energy 
demonstration building. The Passive Solar Optic System is in place 
and functioning on the Civil/Mineral Engineering building at the 
University of Minnesota. By optically compensating for the sun’s 
altitudinal motion, the system delivers sunlight fixed in one axis to 
floor areas one and three stories below grade. Though two axis 
tracking is possible it was not economically feasible for the first 
prototype. This system is a new form of fenestration control which 
reduces the aperture size to lighted floor area ratio and therefore 
sunlight. The system as it exists today represents the first half of an 
innovative concept for distributing sunlight in multistory buildings. 


13029 (CONF-830622—Pt.5, pp 603-606) Integrated 
solar desalination/agriculture pilot plant in Egypt: design and 
construction update. ElDifrawi, A.; Yudow, B. (GDC Inter- 
national Inc., Chicago, IL). Jun 1983. NTIS, PC A04/MF 
A01. File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A program to build a solar desalination pilot plant coupled 
with a Controlled Environment Agriculture (CEA) system in 
Egypt, is underway. The desalination cycle is based on three stages: 
two humidification processes and one dehumidification process. Up- 
dated work progress on the preliminary process flow diagrams - 
daytime and nighttime operations and the sensitivity analysis rela- 
tive to given parameters for a base case - is to be presented. The 
base case constitutes a set of parameters representing the average 
conditions expected at the project site on the Red Sea at the city of 
Hurghada. The thermal energy requirement for the process will be 
supplied by solar energy. The source for electricity which is re- 
quired to operate pumps and blowers is discussed since there are 
two possible options available, one being solar energy and the other 
wind energy. 


13030 (CONF-830622—Pt.5, pp 619-624) Resource in- 
ventory and policy recommendations for renewable energy de- 
velopment in Peru. Fritsch, A.J.; Gallimore, P.B.; Martin, 
D.S.; Murphy, R.J. (Appalachian Institute, Lexington, KY). 
Jun 1983. NTIS, PC A04/MF AOl. File Number 
DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A renewable resource inventory was conducted in Peru by 
an Appalachian research team. A priority scheme for determining 
areas of most effective cooperation was developed. Eight recom- 
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mendations for advancing renewable energy development in Peru 
are listed. 


13031 (CONF-830622—Pt.5, pp 631-633) Passive solar 
test facility for Saudi Arabia. Woods, P.K. (Texas A & M 
Univ., College Station). Jun 1983. NTIS, PC A04/MF AOl1. 
File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A passive solar test facility has been designed for Dammam, 
Saudi Arabia. It will be located on the campus of King Faisal Uni- 
versity, adjacent to the Persian Gulf. This maritime desert climate 
is terribly severe and one for which it is a formidable challenge to 
design a year around thermally efficient building. This facility in- 
corporates seven different passive strategies: proper orientation, op- 
erable shading for windows, flow-through ventilation, externally in- 
sulated thermal mass, wind tower with direct evaporative cooling, 
indirect evaporative cooling through a double shell, and solar water 
heating. Construction should begin in June of 1983. Upon comple- 
tion, the building will be monitored for at least two years. 


13032 (CONF-830622—Pt.5, pp 635-638) Program for 
solar energy utilization in Spain. Perches-Escandell, J.; 
Lorsch, H.G. (Programa Energetico UNESA-INI, Palma 
de Mallorca, Spain). Jun 1983. NTIS, PC A04/MF AOl1. 
File Number DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Spanish Association of Electric Utilities (UNESA) and 
the state-owned industrial holding company (INI) have undertaken 
a 5-year program for the more efficient utilization of energy 
through solar energy and other energy conserving technologies. 
Among the tasks undertaken was the design of a solar collector 
particularly well suited to Spanish conditions. More than 28,000 m? 
of this collector have been installed, accounting for 42% of the 
Spanish market over the past three years. In cooperation with the 
Franklin Research Center of Philadelphia, PA, the UNESA-INI 
staff has carried out a binational program of solar energy utiliza- 
tion, funded under the US-Spanish Treaty of Friendship and Coop- 
eration. As a part of this program, five demonstration projects have 
been constructed or are under construction. Four of them provide 
space heating and cooling and service water heating by means of 
evacuated tube collectors, EPDM collectors, air heating collectors, 
a water-to-water heat pump, and an absorption chiller; a fifth gen- 
erates electricity by means of photovoltaic cells. 


13033 (CONF-830622—Pt.5, 639-643) Earth shelter 
goes international. Boyer, L.L. (Oklahoma State Univ., Still- 
water). Jun 1983. NTIS, PC A04/MF AOi. File Number 
DE86000190. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Since the mid-1970’s earth sheltered buildings in the US 
have become more numerous and more important as a contempo- 
rary passive building concept. Further, an intense international in- 
terest has now developed, as evidenced by a number of important 
activities. One of these events is the 1983 International Conference 
on Energy Efficient Buildings with Earth Shelter Protection to be 
conducted during 1-6 August in Sydney, Australia. A review of 
past activities leading up to this event, as well as a brief review of 
the conference program, is the subject of this discussion. 


19034 (CONF-830622—Pt.6, pp 647-652) Impact of 
direct gain/indirect gain configurations on the interior: an 
analysis of glare. McLain, J.H.; Langdon, W.K. (Virginia 
Polytechnic Institute and State Univ., Blacksburg). Jun 
1983. NTIS, PC A06/MF AO1. File Number DE8 191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Passive solar design has a strong impact on the interior space 
planning of residential group living spaces, areas most often target- 
ed for direct and/or indirect gain systems. Even though research 
has been done on the performance of these systems, few studies 
have focused on their impact on room activity or lighting levels. 
This study utilizes a photographic analysis of scale models in order 
to investigate the problem of glare as well as space planning. The 
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results indicate that daylighting aperture on an adjacent perpendic- 
ular wall to a full south wall aperture may help to reduce glare. 
Partial height indirect gain walls on the south wall behind the seat- 
ing units can lessen the impact of solar glazing on upholstery fading 
as well as reduce glare for the user. Recommendations are also 
made regarding the placement of the television relative to direct 
gain aperture in order to prevent veiling reflections. 


13035 (CONF-830622—Pt.6, pp 653-658) Control strate- 
gies for automated venetian blinds used in daylighting multi- 
story buildings. Collett, R.W. (BHCD Engineers, Inc., 
Denver, CO). Jun 1983. NTIS, PC A06/MF AOI. File 
Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Daylighting in multistory buildings will soon become a 
standard practice due to the development of sophisticated electron- 
ic and mechanical solar tracing systems that automate venetian 
blind control. However, the immediate dilemma faced by the archi- 
tect and engineer involves the development of performance specifi- 
cations for these new devices which encompass critical daylighting 
design criteria. The important issues required to identify control 
strategies and operating characteristics for automated venetian 
blinds are discussed. Topics include: (1) methods, limitations and 
cost range of different venetian blind controls; (2) optimal venetian 
blind blade positions to obtain maximum illumination for direct sun- 
light and diffuse daylighting conditions; (3) maximum range of 
blade rotation in response to seasonal solar positions and building 
geometry; and (4) relative daylighting efficiency as a function of 
blade increment angle. Mathematical relationships are derived to 
describe the blade angle geometry as a function of solar position. 
Results describing relative daylighting efficiency are based upon 
empirical measurements. 


13036 (CONF-830622—Pt.6, pp 659-664) Compatibility 
of passive solar structures with criteria for neutron bomb sur- 
vivability. Harris, E.D. (O.T.T., Boston, MA). Jun 1983. 
NTIS, PC A06/MF AO1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Passive solar structures have, or can be relatively easily 
made to have, several features that would substantially reduce the 
harm due to nuclear explosions, and in particular neutron bomb ex- 
plosions, to both the occupants and to the structure itself. Several 
situations are investigated, all assuming relatively high altitude det- 
onations of nuclear devices that carry minimum fallout but with 
high proportion of the explosive yield in the form of high energy 
neutron fluxes. For distances beyond that at which blast effects are 
survivable the lethality from thermal radiation, gamma rays, and 
neutrons can be reduced to survivable levels for fission devices 
with modifications of the thermal massing that is integral to the 
design of all passive solar structures. Modifications in roof design 


necessary to shield from high altitude detonations, however, will 
add costs in a more significant way. 


13037 (CONF-830622—Pt.6, pp 665-670) Thermal net- 
work reduction. Balcomb, J.D. (Los Alamos National Lab., 
NM). Jun 1983. NTIS, PC A06/MF AOl1. File Number 
DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A method is presented for reducing the number of elements 
required in a thermal network representation of a building. The 
method is based on matching the actual building response at two 
frequencies, the diurnal response and 3-day response. The proce- 
dure provides a straightforward methodology for combining all the 
various materials inside a discrete building zone into a few nodes 
while retaining a high degree of accuracy in the dynamic response. 
An example is given showing a comparison between a large net- 
work and the reduced network. 


13038 (CONF-830622—Pt.6, pp 671-675) Performance 
prediction of attached sunspaces. Beckman, W.A.; Klein, 
S.A.; Parsons, B.K. (Univ. of Wisconsin, Madison). Jun 
1983. NTIS, PC A06/MF AO0O1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 
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A detailed hourly computer routine which models the ther- 
mal response of a building-attached sunspace has been developed 
for use with the TRNSYS simulation system. The model is de- 
scribed, and monthly results are compared to the Solar-Load Ratio 
method. Parametric studies demonstrate the effects of venting the 
sunspace air to the building, lowering the allowable sunspace air 
temperature and both venting and shading the sunspace to reduce 
summer cooling. Both insulated and masonry common wall systems 
are considered in these parametric studies. 


13039 (CONF-830622—Pt.6, pp 677-682) Correction 
factor to f-chart predictions of active solar fraction in active- 
passive heating systems. Evans, B.L.; Klein, S.A.; Duffie, 
J.A. (Univ. of Wisconsin, Madison). Jun 1983. NTIS, PC 
A06/MF AO1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The object of this study was to determine to what extent a 
passive system degrades the performance of an active solar space 
heating system, and to develop a correction factor to account for 
these interactions, if warranted. The transient system simulation 
program TRNSYS has been used to simulate the hour-by-hour per- 
formance of combined active-passive (hybrid) space heating systems 
in order to compare the active system performance with simplified 
design method predictions. After establishing a number of probable 
factors in active-passive interactions, TRNSYS simulations were 
compared to results obtained using the simplified design calcula- 
tions of the f-Chart method. First, comparisons of TRNSYS and f- 
Chart were used to establish the accuracy of the f-Charts for active 
systems. A correlation was then developed to correct the monthly 
loads input into the f-Chart method to account for controller dead- 
bands in both hybrid and active only buildings. Additional compari- 
sons were then used to develop a general correction factor to be 
applied to the f-Chart method to produce more accurate and useful 
results for hybrid systems. 


13040 (CONF-830622—Pt.6, pp 683-686) Building — 
using the energy nomographs. Sain, A.M.; Davy, J.E. 

Hill Kosar Rittelmann Associates, Butler, PA), Jun 1983. 
NTIS, PC A06/MF A0O1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Today’s building industry is promoting the use of renewable 
sources of energy to heat, cool, and illuminate commercial build- 
ings. Societies such as the International Solar Energy Society spon- 
sor conferences to share knowledge and experience in the area of 
solar energy. However, the technologies presented assume a need 
for heating, cooling or illumination. A simple technique for deter- 
mining the actual heating, cooling, and lighting requirements for 
commercial buildings, and for reducing those requirements through 
proper building design before applying solar technologies is pre- 
sented. The energy nomographs are a graphic energy design tool 
developed to aid designers in making cost effective decisions about 
energy alternatives early in the design process. Reducing loads at 
this point can help reduce the expense of a passive or active solar 
system which is usually sized to meet a certain percentage of the 
annual loads. 


13041 (CONF-830622—Pt.6, pp 687-692) Measured per- 
formance of a direct gain passive system compared to F- 
chart/SLR 2.1 results. Howard, B.D. (Total Alternatives, 
Silver Spring, MD). Jun 1983. NTIS, PC A06/MF AOI. 
File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A single family home of the direct gain type was instrument- 
ed and monitored in the National Solar Data Network (NSDN). 
The building is a single level 125 sq M (1360 ft?) structure fitted 
with two types of double glazing in both sun wall and clerestory 
configurations. Collected solar energy is stored in an insulated floor 
slab, and insulated and earth bermed concrete end walls. Two F- 
chart/SLR models were developed based on site information and 
measured performance. One model used similar input data as would 
have been available to solar designers in the region, the measured 
BLC and thermostat set points similar to those observed during 
monitoring. The second model was adjusted to account for the con- 
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tinuous very low set point temperature selected during the unoccu- 
pied period and used measured loads and weather input data. These 
model results were compared to measured data during both occu- 
pied and unoccupied periods. The F-chart/SLR run results showed 
that indoor temperature setpoint, loads and weather data adjust- 
ment were required to make the model results approach the meas- 
ured results from the period prior to occupation. The F-chart/SLR 
program did a commendable job and was very user friendly consid- 
ering the amount of adjustments which were required to approach 
the unoccupied performance values. The program should be revised 
to include Volume 3 updates, which will make it even better than it 
is now. 


13042 (CONF-830622—Pt.6, pp 693-698) Predicting the 
of movable window insulation. Mitchell, R.; 
Brennan, T. (Solar Systems Design, Inc., Voorheesville, 
NY). Jun 1983. NTIS, PC A06/MF AOl1. File Number 
DE86000191. 
From American Solar Energy Society meeting; Minneapolis, 
MN, = (1 Jun 1983). 

An analysis was conducted of the conservation performance 
of movable window insulation. A range of performance characteris- 
tics were compared, from a typical fabric system (R-3, .30 infiltra- 
tion reduction) up through a high performance rigid shutter (R-8, 
.90 infiltration reduction). Simulations of savings versus various pa- 
rameters are presented. A critique of currently practiced steady 
state calculations is supported by numerical analysis. A savings no- 
mograph for movable window insulation is provided along with a 
computer listing of the relevant section of the simulation code. 


13043 (CONF-830622—Pt.6, pp 699-704) Design and in- 
stallation of an energy performance monitoring system for an 


sunspace. Weidt, J.L.; Crooks, R.; Gerard, S. (John 
Weidt Associates, Chaska, MN). Jun 1983. NTIS, PC A06/ 
MF AO1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A computerized monitoring system was designed, acquired 
and installed in a sunspace addition to a single family residence in 
Hudson, Wisconsin. The system is designed to monitor the energy 
required or contributed by the sunspace and the major variables af- 
fecting energy use and savings. The test room addition, the moni- 
toring system hardware and software, and the installation of the 
monitoring system are described. The system makes use of an on- 
site microcomputer to read signals from a series of sensors, make 
initial calculations and write the data to a storage disk. A second 
microcomputer is used to analyze the data off site and compare it 
with predicted energy performance. 


13044 (CONF-830622—Pt.6, pp 705-710) Empirical vali- 
dation using data from the SERI Class-A validation house. 
Judkoff, R.; Wortman, D.N.; Burch, J. (Solar Energy Re- 
search Institute, Golden, CO). Jun 1983. NTIS, PC A06/ 
MF AO1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A residential test building at the SERI Interim Field Site 
was monitored at the Class-A level during the spring of 1982. The 
building was also modeled on three building energy analysis simula- 
tions - DOE2.1A, BLAST 3.0, and SERIRES - using measured 
weather data from the test period and the location. The measured 
energy performance data, and that predicted by the simulations, 
were compared. More correct input files for the codes were devel- 
oped using measured values of input parameters, and the results 
were also compared with the measured performance data. The 
comparisons show that input errors can contribute to predicted aux- 
iliary energy requirements which are on the order of 60% or more 
higher than the measured loads, and that improvements in input 
variables could reduce these errors significantly. 


13045 (CONF-830622—Pt.6, pp 711-716) Measured 
cooling performance of earth contact cooling tubes. Chen, B.; 
Wang, T.C.; Maloney, J.; Ennenga, J.; Newman, M. (Univ. 
of Nebraska, Omaha). Jun 1983. NTIS, PC A06/MF AO1. 
File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 
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Earth contact cooling has become a well known technique 
for the cooling of buildings. One variant of the technique involves 
the direct burial of a pipe at some depth in the ground. By drawing 
warm air through the tube, heat is absorbed through the walls of 
the cooling tube by the earth surrounding the tube and, thus, 
cooled air is drawn into the building. The preliminary results of the 
cooling field of the Passive Solar Research Group are presented. 
Most models to date attempt to model the performance of a single 
tube and then to generalize results as parameters such as diameter 
or length are altered. These generalizations are usually accom- 
plished without actual data to corroborate model predictions. For 
the Nebraska experiments, a series of measurements were conduct- 
ed as the parameters of diameter and length were changed. Three 
fields of temperature sensors emanate horizontally and vertically 
from each of the buried pipes. Inlet and outlet temperatures as well 
as temperatures along the length of the tube were monitored. In ad- 
dition to tube length, flowrate and tube diameter, it was found that 
cooling is highly dependent on the temperature difference between 
ambient and soil temperature. Also, the greatest temperature drops 
were found to occur at the inlets of each tube. 


13046 (CONF-830622—Pt.6, pp 717-722) Design and 
testing of a high performance ventilator cowl: an element in 
passive ventilation. Schubert, R.P.; Hahn, P. (Virginia Poly- 
technic Institute and State Univ., Blacksburg). Jun 1983. 
NTIS, PC A06/MF AO1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Recent efforts in an ongoing search begun in 1979 to find 
and demonstrate a high performance rooftop ventilator are de- 
scribed. In this third phase of the investigation a speculative form 
was modeled to incorporate: (1) criteria established after prelimi- 
nary tests, (2) design guidelines uncovered through a literature 
search, and (3) three untried concepts. Eight cowls were modeled 
in fiber reinforced plastic and altered in various ways in an attempt 
to optimize performance. For testing, the one-third scale models 
were centered in a 91 cm diameter open throat wind tunnel on a 10 
cm diameter stack. Induced air flow through the stack was manual- 
ly monitored with a pitot tube and micromanometer. Results are 
presented as percentages of enhancement over an open stack and 
are also compared with results from previously tested types which 
were reproduced and retested at this same scale. 


13047 (CONF-830622—Pt.6, pp 723-728) Statistical 
analysis of passive solar superinsulated homes in Minnesota. 
Fagerson, M.; Lancaster, R. Jun 1983. NTIS, PC A06/MF 
A01. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

This study analyzed the space heat performance of 46 pas- 
sive solar superinsulated homes whose construction was financed 
by the Minnesota Housing Finance Agency (MHFA). Heat gain 
and loss calculations were used to predict the auxiliary heating 
energy required by the houses. These calculations were adjusted for 
actual weather conditions, thermostat settings and other variables 
during the 1981-1982 heating season. The sample was divided into 
two sub-samples, one containing houses with ratios of south glass 
area relative to floor area of 8.5% or larger, and a second with 
smaller ratios of south glass area to floor area. The results suggest 
that houses with larger south glass area relative to floor area may 
not perform as predicted. These houses appeared to have more heat 
loss than heat gain associated with the south windows. In the 
houses with less south facing glass, the passive solar components 
appeared to perform as predicted. 


13048 (CONF-830622—Pt.6, pp 729-734) Instrumenta- 
tion of the TERAD TAP: a TAPFLOW validation study and 
verification of the smoke test method. Summers, E.D. (West 
Virginia Univ., Morgantown). Jun 1983. NTIS, PC A06/ 
MF AOl1. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Instrumentation of the TERAD House's thermosiphoning air 
panel (TAP) enabled a validation study of the TAPFLOW design 
program. Findings show the TAPFLOW model to yield predic- 
tions systematically higher than measured data indicates, but the 





1757 / ERA-11/7 


findings are not conclusive. Complications in selecting TAPFLOW 
coefficients are noted. A comparison of the smoke test used to find 
airflow rates was made with a sensitive digital air meter. The com- 
parison showed the smoke test to yield flow rates 3 to 11% lower 
than the air meter, though different vent geometries may yield 
better agreement. 


13049 (CONF-830622—Pt.6, pp 735-740) Passive solar 
options for commercial buildings. Rashkin, S. (California 
Energy Commission, Sacramento). Jun 1983. NTIS, PC 
A06/MF A01. File Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Residential passive solar design skills have increased substan- 
tially among the design community in the last five years. However, 
it has become increasingly clear that residential passive solar design 
strategies are not transferable to commercial buildings. In contrast 
to residential buildings, commercial buildings are often internally 
load dominated, have much different hours of use and serve a much 
more diverse range of functions. The energy implications of these 
differences are that commercial buildings have dramatically differ- 
ent energy end use profiles and require a new set of passive solar 
design strategies from those developed for the residential sector. 
An initial palette of solar measures and design considerations which 
address the specialized energy needs of commercial buildings is pre- 
sented. These measures have been established as effective technol- 
ogies in many case studies documented in a more detailed report 
that this paper is based upon. 


13050 (CONF-830622—Pt.7, pp 779-783) Passive solar 
homes: owner involvement with solar system functioning and 
satisfaction. Zentner, M.A.; Ross, P.D. (Virginia Tech 
Univ., Blacksburg). Jun 1983. NTIS, PC A06/MF A0O1. File 
Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Rationale for solar living, functioning of solar features, and 
satisfaction with exteriors and interiors were investigated. Twenty- 
eight families responded. Environmental, energy, and economic 
concerns were motivators in housing choice. Half were responsible 
for the building or modification of their home; 43% used an archi- 
tect; 66% were involved in the design articulation and 75% in the 
site selection. Ten reported equal combinations of automatic and 
occupant-controlled functioning. One home was totally automatic 
and 21% were totally occupant controlled. Half desired an equal 
combination of automatic and occupant controls. Five preferred to- 
tally automatic controls. Actions taken to maximize functioning 
were performed at least daily. Most found their homes were fairly 
comfortable year round. Satisfaction with the general interior, exte- 
rior, and overall features was evident. Unanticipated benefits in- 
cluded an increased awareness of nature and natural lighting, the 
comfortable interior environments, and feelings of independence. 


13051 (CONF-830622—Pt.7, pp 789-794) Marketing the 
energy-efficiency of solar homes using the home heating 


index. Hodges, L. (Iowa State Univ., Ames). Jun 1983. 
NTIS, PC A06/MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The marketing of solar homes could be aided by the exist- 
ence and use of a simple, reliable, single-number index of a home's 
energy efficiency, one analogous to miles-per-gallon for automo- 
biles or the energy efficiency ratio for air conditioners. Such an 
index would allow comparisons to be made between solar or other 
energy-efficient homes and conventional homes. The Home Heating 
Index, an index which properly characterizes the energy-efficiency 
of a home, is ideally suited for this purpose, unlike other energy 
figures of merit which have been used in the past. 


13052 (CONF-830622—Pt.7, pp 755-760) Active solar 
energy market trends. Friedman, D.M.; Mihlmester, P.E. 
(Applied Management Sciences, Silver Spring, MD). Jun 
1983. NTIS, PC A06/MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The US active solar market shifts or trends as depicted by 
the 1980 and 1981 market surveys developed for the Energy Infor- 
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mation Administration (EIA) of the US Department of Energy 
(DOE) are summarized. The trends identified and analyzed repre- 
sent the first such analyses based on extensive survey data obtained 
from questionnaires sent out annually to more than 6000 solar-relat- 
ed firms. National market trends are analyzed predominantly by 
using three criteria: number of systems installed, collector area in- 
stalled, and revenue generated at the solar installer level. In addi- 
tion, market trends are identified and analyzed by the following 
solar system applications: pool heaters, water heaters, space heaters, 
and combined space and water heaters. 


13053 (CONF-830622—Pt.7, pp 761-766) Commercial 
buildings solar market assessment report. Rashkin, S.; DeAn- 
gelis, M.; Quiroz, E.; Ware, D. (California Energy Commis- 
sion, Sacramento). Jun 1983. NTIS, PC A06 AOl1. File 
Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

To date, most government solar programs nationwide have 
concentrated on residential applications. As a result, many solar 
technologies have been established in the residential market place 
allowing for government support to be gradually reduced. The 
commercial sector now provides a new opportunity for substantial 
energy savings through programs designed to accelerate solar appli- 
cations. An extensive market report for developing a California 
government solar program in the commercial sector is summarized. 
Based on the general market assessment format utilized, many of 
the conclusions and analysis results are applicable to the nation or 
easily adaptable to other states. The analysis includes an evaluation 
of the magnitude of end use energy consumption in commercial 
buildings, the potential of a variety of solar technologies to meet 
these needs, and the major issues which currently prevent these 
solar technologies from being adopted in the commercial sector. 


(CONF-830622—Pt.7, pp 767-769) Bonneville 
Power Administration's Solar Water Heating Workshops 
Pilot Program. Saito, L.N.; Quinata, A.Y.; Hart, W.; Harris, 
J. (Bonneville Power Administration, Portland, OR). Jun 
1983. NTIS, PC A06/MF AO1. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

As a pilot program, BPA, in cooperation with various utili- 
ties in the Pacific Northwest, is offering solar water heater work- 
shops to utilities’ customers in order to stimulate solar energy use. 
Each utility hosting a workshop contracts the services of BPA ap- 
proved instructors. The workshops cover system theory and design, 
and teaches participants how to plan, construct, install and maintain 
their own systems. The format is usually a 2 to 2-1/2 day workshop 
including a seminar and hands-on system construction, and actual 
installation on a site. Workshop participants who install their own 
systems and meet inspection requirements are eligible for a $500 
BPA incentive. The major objective of the workshops is to provide 
quality training and information so that workshop participants will 
be able to effectively construct and install a solar water heating 
system at their own site, with minimal or no assistance. In addition, 
a sample of systems are being monitored to evaluate system per- 
formance and effectiveness at displacement of residential electric 
energy used for water heating. 


13055 (CONF-830622—Pt.7, pp 801-806) Portland Gen- 
eral Electric Company's Water Heater Incentive Program 
(WHIP): three years of results. Boleyn, D.R. (Portland Gen- 
eral Electric Co., OR). Jun 1983. NTIS, PC A06/MF AO0O1. 
File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

In June 1980, Portland General Electric Company of Port- 
land, Oregon initiated the Water Heater Incentive Program for cus- 
tomers who installed either a solar water heater or a water heating 
heat pump. The incentives offered are a $300 cash rebate or an op- 
tional incentive for solar water heaters of an advance loan of the 
expected amount of state and federal tax credits at no interest. The 
customer repays this loan when he receives his tax refund in the 
following year. The program has encouraged over 4400 customers 
in two and one-half years to install solar water heaters or water 
heater heat pumps. This compares with about the PGE service area 





14 SOLAR ENERGY 
1409 Solar Thermal 


previous to June 1980. In 1981, 10 persons bought solar water heat- 
ers for every one person who purchased a water heater heat pump. 
In 1982, the solar advantage was cut in half to a 5:1 ratio by the 
increasing saturation of water heater heat pumps. At the same time 
the incentive program was begun, a concurrent two-year perform- 
ance monitoring program of a random sample of the first 1500 in- 
stallations was begun. The monitoring effort has revealed and is 
continuing to reveal significant performance results and improve- 
ments needed in both solar water heater and water heater heat 
pump technologies. It is also revealing some problems with both 
solar water heater systems and water heater heat pump technol- 
ogies. The length of the monitoring period, the size of the sample, 
and the fact that both competing technologies are being monitored 
provide important information to the solar community as well as to 
the general public and other interested utilities. Because of lower 
than expected performance results, a reinspection survey and analy- 
sis of the monitored systems was performed in late 1982. With this 
information, it is hoped that cost-effective changes can be made in 
installation standards to enable performance to meet expectations. 


13056 (CONF-830622—Pt.7, pp 835-840) Revised renew- 
able resource calculation procedures for the RCS program. 
Bircher, T.L. (Solar Energy Research Institute, Golden, 
CO). Jun 1983. NTIS, PC A06/MF AO1. File Number 
DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Revised residential energy audit methods have been derived 
for thermosiphon air panels (TAPs) and sunspaces. The basis for 
these revisions is explained, examples of the results are presented, 
and the original and modified audit techniques are compared. The 
differences between the energy savings estimates for the original 
and revised methods are large. Compared to the new methods, the 
original techniques estimated TAP performance to be lower by as 
much as a factor of 2.3, and projected sunspace performance to be 
higher by as much as a factor of 2.4. 


13057 (CONF-830622—Pt.7, pp 841-846) Sequenced task 
analysis with performance guides for solar water heater in- 
stallation. LaHart, D.E.; Harrison, J. (Florida Solar Energy 
Center, Cape Canaveral). Jun 1983. NTIS, PC A06 
A01. File Number DE86000192. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Forty-six solar firms were randomly selected as the popula- 
tion for solar water heater performance guides; 29 (63%) participat- 
ed in this study. Eight study areas and 46 tasks were identified. 


13058 (CONF-830662—Pt.4, pp 235-240) Solar domestic 
hot water system four-year performance results. Block, D.L. 
(Florida Solar Energy Center, Cape Canaveral). Jun 1983. 
NTIS, PC A18/MF A0O1. File anber DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Four years of field data on the solar domestic hot water 
(SDWH) system located at latitude 28.4° in Merritt Island, Florida 
are presented. Field results are presented for the solar system oper- 
ating as a two-tank direct system for 9 months and as a one-tank 
direct system for 39 months. These results show an average savings 
from the solar system of 140 kWh/month. Comparisons of yearly 
energy saved by solar are made with field data, with FCHART cal- 
culations and with the Florida Solar Energy Center (FSEC) collec- 
tor rating. The field measurement program is continuing and will 
be periodically updated. 


13059 (CONF-830662—Pt.4, pp 241-245) Inherently 
freeze protected solar water heater. Rush, C.K. (Queen's 
Univ., Kingston, Ontario). Jun 1983. NTIS, PC Al8/MF 


AOl. File umber DE86000189. 
From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A solar water heater which uses a roof-contained solar ab- 
sorber operating a two-phase thermosiphon with splash heat ex- 
changer is described. Such a thermosiphon has operating character- 
istics which may be exploited to achieve simple and reliable freeze 
protection. An actual installation is described and the physical ar- 
rangements needed to obtain freeze protection are discussed. The 
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results of a number of tests conducted under a variety of conditions 
are presented. 


13060 (CONF-830662—Pt.4, pp 247-252) Comparative 
economic analysis of straight-through and recirculation solar 
hot water systems. Geoghegan, G.; Lior, N. (Univ. of Penn- 
sylvania, Philadelphia). Jun 1983. NTIS, PC A18/MF AOI1. 
File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A thermal and life cycle analysis was conducted to compare 
two types of solar service hot water systems: (1) the straight- 
through system, where the water is driven by the pressure of the 
mains through a heat exchanger in which it is heated by the 
warmer water in the solar-thermal storage tank, whenever demand 
for service hot water is created, and (2) the recirculation system in 
which a temperature-difference-controlled recirculation loop is used 
between the solar-thermal storage tank and the auxiliary (or 
backup) service hot water tank. Performing computations for a 
wide range of parameters, it was found that the straight-through 
solar heating system was practically always better than the recircu- 
lation one with respect to all comparison criteria: present-value life- 
cycle cost, auxiliary energy consumption, and reliability. 


13061 (CONF-830662—Pt.4, pp 253-258) Commercial 
applications for solar hybrid desiccant systems. Howe, R.R.; 
Beckman, W.A.; Mitchell, J.W. (Univ. of Wisconsin, Madi- 
son). Jun 1983. NTIS, PC A18/MF A0Ol. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The use of four different hybrid desiccant air conditioning 
systems in commercial buildings was investigated. The hybrid sys- 
tems use a desiccant dehumidifier to provide the latent cooling, and 
an indirect evaporative cooler and a vapor compression machine to 
provide the sensible cooling. Annual air conditioning energy re- 
quirements for the four hybrid systems are compared with that for 
a typical vapor compression air conditioning system. The effects of 
ambient conditions on system performance are considered. Results 
are presented for Miami, FL and Phoenix, AZ. It is shown that 
hybrid systems can reduce cooling energy consumption by as much 
as 55% in locations such as Miami and Phoenix. 


13062 (CONF-830662—Pt.4, pp 271-276) Use of linear 
systems analysis to identify the residential/utility relation- 
ship. Baer, C.A.; Winn, C.B. (Colorado State Univ., Fort 
Collins). Jun 1983. NTIS, PC Al8/MF A0Ol1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

There is little doubt that there will be significant changes to 
future residential electric loads, and these changes will have a sig- 
nificant impact on the efficiency with which a utility meets its 
overall load demand. Changes to the residential load will come 
about, in part, due to residential growth and increased market pene- 
tration of alternate energy sources such as solar space heating. In 
view of these inevitable changes, it is imperative to develop analyti- 
cal tools to assess their impact. To date, effective analytical tools 
include computer simulations and load duration analysis. Computer 
simulation methods are generally very powerful but require sub- 
stantial computer, personnel, and financial resources which may put 
this method of analysis out of the reach of many utilities and sys- 
tems analysts. In addition, detailed computer simulations have a 
tendency to obscure insight into the problem. Load duration analy- 
sis does provide good insight into the problem, but often times must 
resort to simulation results if correlations exist between utility load 
curves and the modified residential curve. One analytical method 
which has not been exploited to its fullest potential is the use of 
linear systems analysis to solve this type of problem. 


13063 (CONF-830662—Pt.4, pp 277-282) Solar water 
heating with natural gas backup. Cohen, B.M.; Persons, 
R.W.; Kosar, D. (Termo Electron Corp., Waltham, MA). 
Jun 1983. NTIS, PC Ai8/MF AOl. File Number 
DE86000189. 
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From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The results of an experimental and analytical investigation of 
the characteristics of residential solar water heaters and, in particu- 
lar, the unique qualities of the use of natural gas as a backup heat 
source are described. New and/or modified software for the 
TRNSYS computer simulation has been created based upon experi- 
mental results. The new software, in combination with existing 
TRNSYS software, will be used to characterize solar/gas water 
heaters of various generic types and to evaluate potential improve- 
ments in performance. The objectives of the work is to create suffi- 
ciently detailed computer simulations to allow performance dis- 
crimination among the various types of systems. The purpose is 
then to determine the cost effectiveness of each type of baseline 
system and any improved systems so that engineering development 
work will be oriented in the most appropriate direction. The basic 
generic types are combinations of the following options: one tank 
versus two tanks; direct heating of service water versus indirect 
with heat exchange; active solar versus thermosiphon systems. 
Methods for creating the generic type result in subsets which have 
different characteristics. 


13064 (CONF-830662—Pt.4, pp 283-288) Design and 
evaluation of thermosiphon solar hot water heating systems. 
Braun, J.E.; Fanney, A.H. (Univ. of Wisconsin, Madison). 
Jun 1983. NTIS, PC A18/MF AOl. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A detailed model for a thermosiphon water heater to be in- 
cluded in version 12 of the TRNSYS simulation program is present- 
ed. Results of the model compare well with experimental data. 
TRNSYS is subsequently used to investigate the design and per- 
formance of thermosiphon systems for a variety of conditions. 


13065 (CONF-830662—Pt.4, pp 289-293) Direct meas- 
urement of thermosiphon flow. Kudish, A.I.; Santamaura, P. 
(Ben Gurion Univ. of the Negev, Beer Sheva, Israel). Jun 
1983. NTIS, PC A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany ¢ Jun 1983). 

The rate of thermosiphon flow has been measured directly 
by the application of a simple and well-known laboratory tech- 
nique, a constant level device. The measurements were performed 
on an open-cycle thermosiphon system. The thermosiphon flow 
rate was correlated both with the temperature difference across the 
solar collector (AT) and the global insolation rate for four different 
thermosiphon heights. The minimum AT required to initiate ther- 
mosiphon flow in the morning was also determined. 


12066 (CONF-830662—Pt.4, pp 295-300) Methodology 
and assumptions for estimating heat exchanger effectiveness 
and deWinter factor for solar DHW systems. Anderson, K.J. 
(Church/Davis Architects, Portland, OR). Jun 1983. NTIS, 
PC A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The methodology and assumptions used by the Bonneville 
Power Administration for estimating the heat exchanger effective- 
ness and the deWinter heat exchanger factor for an F-Chart 3 anal- 
ysis of numerous solar domestic hot water systems submitted for 
certification are discussed. The deWinter equation was solved and 
plotted for a range of values for each of the parameters including 
flow rate,collector size, fluid type, heat exchanger characteristics, 
etc. Since applicants did not provide test results, a method for esti- 
mating heat exchanger effectiveness was developed. The results and 
conclusions provide some useful insights into the selection of heat 
transfer fluids and solar heat exchangers including submerged coil 
heat exchangers, the latter being based on recent tests conducted at 
the University of Wisconsin-Madison’s Solar Energy Laboratory 
and the Florida Solar Energy Center. 


13067 (CONF-830662—Pt.4, pp 301-305) Tests of night- 
time solar panel temperature depressions for information on 

sensor placement. Cromer, C. (Florida 
Center, Cape Canaveral, FL). Jun 1983. 


NTIS, PC Al8/MF AOl1. File Number DE86000189. 
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From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

For direct solar systems with potable water in the collector 
loops, it is well recognized that freeze protection mechanisms must 
accommodate absorber plate temperature depressions resulting from 
nighttime thermal radiation; absorber plates become colder than the 
ambient air. Six solar panels under wintertime conditions were 
monitored at the Florida Solar Energy Center in Cape Canaveral 
for the purpose of better understanding the solar panel nighttime 
temperature depression phenomenon and the proper freeze sensor 
placement and switching strategy. The tests were run during two 
winters: January through March 1982 and January through March 
1983. No extended freezing temperatures were recorded either 
year, however patterns of temperature distributions across the ab- 
sorbers during nighttime temperature depressions were recorded. In 
general, the maximum depressions recorded for the absorber plate 
occurred in the center of the plate on absorbers with inlet and 
outlet at opposite ends. For absorbers with inlet and outlet at the 
same end, the coldest region of the plate was the lower end oppo- 
site the inlet and outlets. The largest absorber plate temperature de- 
pressions from ambient were recorded on clear, crisp nights with 
little or no wind. these also were the nights during which the 
lowest absorber plate temperatures were recorded. Under these 
conditions, temperatures as much as 12°F below ambient were re- 
corded. 


13068 (CONF-830662—Pt.4, pp 307-312) Technical in- 
vestigations in support of a solar water heating system certifi- 
cation program, Biemer, J.R. (Bonneville Power Administra- 
tion, Portland, OR). Jun 1983. NTIS, PC A18/MF AO1. 
File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Five technical investigations which have been conducted in 
support of Bonneville Power Administration’s solar domestic hot 
water system certification activity are presented. The use of 
ASHRAE 93-77 test data is investigated for larger or smaller col- 
lectors than tested. A closed form method of determining perform- 
ance prediction error is presented. A closed form method of calcu- 
lating pipe insulation R value is presented. A closed form method is 
reported for calculating time to freeze of water in pipe. The place- 
ment and set point of over temperature protection sensors near the 
bottom of the storage tank is discussed. A rational for the place- 
ment of thermometers in solar hot water systems is recommended. 


13069 (CONF-830662—Pt.4, pp 313-318) Two tank 
direct solar water heaters with electric backup: plumbing con- 
siderations and field performance comparison with FCHART. 
Chandra, S. (Florida Solar Energy Center, Cape Canaveral, 
FL). Jun 1983. NTIS, PC Ai8/MF AOl1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Different ways of plumbing residential pumped two tank 
direct solar water heaters with electric backup are discussed. Meas- 
ured field performance of one such system is compared with 
FCHART 4.1 for a one year period. While FCHART predictions 
are in complete agreement on an annual basis, large differences 
occur for most months. 


13070 (CONF-830662—Pt.4, pp 319-324) Thermal analy- 
sis of a solar collector containing a boiling fluid. Al-Tamimi, 
A.L; Clark, J.A. (Univ. of Michigan, Ann Arbor). Jun 1983. 
NTIS, PC A18/MF A011. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The thermal performance of a flat-plate solar collector con- 
taining a boiling fluid is analyzed for steady-state thermosiphon op- 
eration. The result for the steady-state thermal efficiency produces 
a new generalized formulation. A generalized heat removal factor 
that may be applied to any flat-plate solar collector whether it is 
cooled by a single-phase or a boiling fluid is derived. The formula- 
tion allows for full or partial boiling in the coolant channel. In the 
case of a non-boiling collector this formulation becomes identical to 
the Hottel-Whillier-Bliss (HWB) equation. Accordingly, the HWB 
equation is found to be a limiting form of a more generalized result. 
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Collectors containing a boiling fluid have a thermal efficiency, that 
is inherently greater than a non-boiling collector having the same 
value of the thermal parameter a. The general validity of the analy- 
sis is established by experimental data taken on an R-11 charged 
boiling collector in natura: sunlight. 


13071 Lo pee re lp pp 325-330) Short term 
monitoring and performance evaluation of solar DHW sys- 
tems. Buckles, W.E.; Beckman, W.A.; Duffie, J.A. (Univ. of 
Wisconsin, Madison). Jun 1983. NTIS, PC A18/MF AOl1. 
File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

development of a short term in situ testing methodology 

and associated instrumentation is described. Test data from several 
SDHW systems are presented. The methodology involves a one- 
day or more test cycle in which tank losses and collector loop per- 
formance are measured. The measured collector loop performance 
includes the effect of piping losses and heat exchangers. This infor- 
mation is used in conjunction with a design method to predict long 
term system performance. The use of the test data to calculate the 
effectiveness of an in-tank heat exchanger is demonstrated. The 
effect of the heat exchanger on overall performance is studied using 
a long term design method. 


13072 (CONF-830662—Pt.4, pp 331-335) Comparison of 
F-Chart predictions to open loop solar DHW test results. 
Cormer, C.J.; Khatter, M. (Florida Solar Energy Center, 
Cape Canaveral). Jun 1983. NTIS, PC A18/MF A0O1. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Six open loop domestic hot water systems (four pumped, one 
horizontal, and one vertical-tank thermosiphon) have been set up 
side-by-side at the Florida Solar Energy Center’s systems test labo- 
ratory at Cape Canaveral, Florida. Actual performance data from 
these systems will be compared to the simulation model F-Chart. 
Each system consists of one south-facing, 4’ x 10’, single-glazed, flat 
black solar collector and one 82-gallon tank. The collectors are 
identical in model, size and manufacturer. All were tested for ther- 
mal performance under ASHRAE 93-77 at the FSEC collector test 
stands. The tanks are of the same manufacturer with the exception 
of the horizontal thermosiphon tank. Each tank's electrical backup 
element thermostat was adjusted to provide an average tank tem- 
perature of 120°, and each tank was tested side-by-side for its heat 
loss coefficient before system assembly. All plumbing, line lengths, 
insulation and fittings are the same on the four pumped systems. 
Plumbing for the thermosiphon systems is matched as closely as 
possible. An analysis of actual performance data when compared to 
F-Chart 4.1 for a winter period (January through April 1983) is 
presented. The analysis shows a good match (+/- 7%) between 
solar heat delivered (backup element off) and F-Chart predicted 
solar contribution on all systems except the snap switch control, 
which delivered less than predicted. F-Chart consistently under- 
predicted the electrical power required on all systems with the 
backup element on. 


13073 (CONF-830662—Pt.4, pp 337-342) Status report 


on a solar photovoltaic concentrating energy system for a hos- 
pital in Hawaii. Seki, A.; Yuen, P. (Univ. of Hawaii, Hono- 
lulu). Jun 1983. NTIS, PC A18/MF AOl1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

e largest parabolic concentrating photovoltaic/solar ther- 
mal system in the US began producing electricity and hot water for 
a hospital on the island of Kauai, Hawaii in November 1981. Each 
of the 80 parabolic collectors is 6 feet by 10 feet and concentrates 
incident sunlight on photovoltaic cells mounted on two faces of the 
receiver at the focus. Although the 35 kilowatt system has been de- 
signed to produce 22,000 net kilowatt-hours per year of electricity 
and 620,000 gallons of 180 F water, electrical output (12 to 15 kilo- 
watt-hours per day) is only 20% of that expected, primarily because 
insolation at the site has been only 40% of predicted values. A 
second problem with fungal attack on the receivers has been solved 
by better sealing. The system has also withstood a hurricane with 
negligible damage. 
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13074 (CONF-830662—Pt.4, pp 343-347) Comparative 
performance of solar heating systems in the National Solar 
Data Network. Rossi, S.M. (Vitro Labs., Silver Spring, 
MD). Jun 1983. NTIS, PC A18/MF AOl. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

An overview of the National Solar Data Network (NSDN) 
is presented. The NSDN consists of instrumented solar energy sys- 
tems in buildings selected as part of the National Solar Heating and 
Demonstration Program. For the past five years data has been ob- 
tained on a 24-hour basis. The purpose of the NSDN is to assist in 
the development of solar technologies for buildings by providing 
data and information on the effectiveness of specific systems, the ef- 
fectiveness of particular solar technologies and the areas of im- 
provement. The most recent composite results of analysis per- 
formed by Vitro Laboratories of solar space heating data for active 
sites in the National Solar Data Network (NSDN) are presented. 
The results were on the basis of analysis of instrumented sites main- 
tained through the 1981-1982 heating season. 


13075 (CONF-830662—Pt.4, pp 355-360) Performance 
evaluation of a solar heated slab residential heating system. 
McGowan, J.G.; Starr, R.J. (Univ. of Massachusetts, Am- 
herst). Jun 1983. NTIS, PC A1l8/MF AOl1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The results of an experimental and analytical study to meas- 
ure and characterize the performance of a solar slab heating system 
are presented. This hybrid design, frequently referred to as an 
active charge/passive discharge system combines liquid cooled 
solar collectors and a concrete slab as the energy storage/heating 
source. In addition to experimental energy balance data for a full- 
sized test residence, a summary and preliminary results for an ana- 
lytical model of the basic system are presented. 


13076 (CONF-830662—Pt.4, pp 371-376) Detailed design 
of an evacuated tube solar system for the National Agricul- 
tural Library. Bellamy, G.L. (Heery Energy Consultants, 
Atlanta, GA). Jun 1983. NTIS, PC A1l8/MF AO0Ol. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
ete Lindau, F.R. Germany (7 Jun 1983). 

The US National Agricultural Library is constructing a 520 
sq. ‘meter solar system to its existing building to provide space heat- 
ing and cooling. A preliminary analysis of collector products used a 
unique application of the F-CHART program, and the final analysis 
used the DOE2.1 program for more accurate results and to verify 
results of the F-CHART analysis. Conclusions concerning this 
evacuated tube system include: (1) the solar system should receive 
special attention during design and construction, and be designed 
around a specific collector in order to allow other necessary system 
components to be identified, (2) proper integration into the existing 
mechanical system is the most important design consideration, and 
(3) instantaneous test results do not adequately predict the influence 
of the capacitance of the collectors, the off-noon hours perform- 
ance, or the effect of other necessary collector components, all of 
which will have a significant effect on efficiency. 


13077 (CONF-830662—Pt.4, pp 435-438) Salt-gradient 
solar pond for heating a farm residence. Sidles, P.H.; Kratz, 
R.A. (Iowa State Univ., Ames). Jun 1983. NTIS, PC A18/ 
MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A salt-gradient solar pond, designed to provide heat and do- 
mestic hot water for a farm residence, has been constructed at an 
agricultural museum near Des Moines, Iowa. This pond has been 
operational for about two years. The farm residence is under con- 
struction. Maintenance problems and costs for the solar pond have 
been minimal and it appears that salt-gradient solar ponds can, 
under favorable conditions, compete with other energy resources 
for wide-scale application. Construction and operation of the pond 
are described with emphasis on the required scope of pond mainte- 
nance. A particular problem with wind-induced pond instabilities is 
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described. Data is presented which illustrate the annual sinusoidal 
temperature variations that are predicted for solar pond behavior. 


13078 (CONF-830662—Pt.4, pp 477-482) Conceptual 
design and economic analysis of a solar metal melting fur- 
nace. Sungu, S.; Villacorta, E.H. Jr. (California State Univ., 
Long Beach). Jun 1983. NTIS, PC A18/MF AO0Ol. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The conceptual design, construction details, economic analy- 
sis of a solar metal melting furnace consisting of multiple axi-sym- 
metrical paraboloids are presented. An axi-symmetric telescoping 
arrangement was chosen because it does allow the receiver (the 
metal melting crucible) to be located at the lower end of the para- 
boloids. In this position the crucible faces the sun, and is readily 
accessible from the ground. By this choice, the handling of the 
molten metal is made easier and safer. The solar furnace is designed 
and sized to melt 10 kg of aluminum per hour. Three concentric 
paraboloid sections of the furnace are mounted on a platform 
which tracks the sun by a simple and reliable solar tracking system. 
The economic analysis shows that the proposed solar metal melting 
furnace is cost effective and suitable for small batch high purity 
metal melting. 


13079 (CON-830662—Pt.4, pp 547-552) Evaluation of 
factors affecting heat flux sensors. Darnell, A.J.; McCoy, 
L.R.; Ingle, W.B. (Rockwell International, Canoga Park, 
CA). Jun 1983. NTIS, PC A18/MF AOI. File Tester 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A program to evaluate heat flux sensors employed in ther- 
mal measurements of passive solar structures has been performed 
under a contract with the Department of Energy. A guarded hot 
box was designed and built in accordance with ASTM Standard 
C236-80 to generate known heat fluxes through a variety of struc- 
tural materials. These fluxes were compared with those measured 
by a heat flux transducer calibrated by both the manufacturer and 
an independent laboratory. The guarded hot plate method, ASTM 
C117-76, was used in the latter case. The three sets of values were 
often in substantial disagreement, the extent of which varied with 
the substrate to which the transducer. was attached. Analysis of the 
data indicates that the cause of disagreement lies in a local distor- 
tion of the heat flux through the substrate caused by the presence 
of the transducer and mismatch of surface thermal emissitivities of 
the transducer and substrate are contributing factors. This work has 
demonstrated a need for a standardized procedure for heat flux 
sensor calibration, and the ASTM guarded hot plate method is rec- 
ommended for this purpose. An approximate method for correcting 
the heat flux indicated by a transducer calibrated in this manner to 
bring it in agreement with that measured by the guarded hot box is 
presented. 


13080 (CONF-830662—Pt.4, pp 553- 7. Hybrid solar 
coal gasification. Mathur, V.K.; Ganguly, S.; Chaudhary, S. 
(Univ. of New Hampshire, Durham). Jun 1983. NTIS, PC 
A18/MF A0O1. File Number DE86000189. 

From VDI Society of a oo conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The University of i om is engaged in the re- 
search and development of a Gas Recirculation Two Stage Fluid- 
ized-Bed Hybrid Coal Gasification System where the heat required 
for the endothermic reactions of coal, lignite, or biomass with 
steam for the production of synthesis gas (CO + Hz) is supplied by 
solar energy. The experimental set-up and some of the results are 
discussed. 


13081 (CONF-830662—Pt.4, pp 571-576) In-floor solar 
heat distribution-storage system: development, design and per- 
formance. Bodman, G.R.; Kocher, M.F.; DeShazer, J.A.; 
Schulte, D.D. (Univ. of Nebraska, Lincoln). Jun 1983. 
NTIS, PC Al8/MF A0Ol1. File Number DE86000189. 

From VDI pon reine of German Engineers conference on pre- 
cipitation; Lindau, F.R. Soe (7 Jun 1983). 

Animal zone heating with an in-floor heat distribution-stor- 
age provides effective utilization of solar energy. Use of a thermal 
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storage mass between the heat distribution ducts and the floor stabi- 
lizes temperature fluctuations at the floor surface. Absence of the 
supplemental storage mass allowed surface temperatures to vary by 
10°C over a 4 to 6 hr period while the added thermal storage mass 
moderated floor temperatures to a 6°C variation over an 8 to 10 hr 
period. This moderation occurred even though input air tempera- 
tures were 25 to 30°C higher. Total thermal storage mass in the 
latter case was approximately 0.74 m* per m? of collector. Insula- 
tion (0.72 m?°C/W) below the heat duct decreased the percentage 
of heat flow to the underlying soil from 50% to 15%. Average 
floor temperatures increased from 16°C to 32°C. 


13082 (CONF-830662—Pt.4, — 169-174) Research goals 
for active solar cooling systems. , M.L.; Liers, H.S. 
(Lawrence Berkeley La CA), CA). Jun 1983. NTIS, PC A18/ 
MF AOl1: File Number DE86000189. Contract AC03- 
81SF11573. 

From VDI Society of German i 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A comprehensive assessment of the energy savings potential 
of both residential and commercial active solar cooling systems has 
been performed to establish future cost goals and to define research 
needs. The energy savings potential of current absorption and Ran- 
kine cooling systems has been estimated by analysis of detailed 
computer simulations using TRNSYS in four cities (Phoenix, 
Miami, Fort Worth, and Washington, DC) and by projecting elec- 
trical and thermal performance improvements that can and must be 
made for economically viable systems. Four steps are required to 
develop a viable solar cooling technology: (1) thermal performance 
improvement of collectors, chillers, and heat rejection; (2) electric 
performance improvement to reduce parasitic electric power con- 
sumption; (3) decrease of system component costs; and (4) system 
integration to simplify the system and reduce duplication of func- 
tion. Incremental system cost goals for the year 2000 are established 
based on the present value of future energy savings discounted at a 
rate of return on investment sufficient to stimulate significant 
market penetration. No other economic factors (tax rates, tax cred- 
its, depreciation, etc.) have been included in the analysis. Projected 
system component costs which are reasonable and allow for meet- 
ing the cost goals are also developed. Overall prospects for active 
solar cooling will be discussed and the most promising areas identi- 
fied. 


conference on pre- 


13083 (CONF-830662—Pt.4, pp 175-180) Energy analy- 
cooling. 


sis of solar Rankine power cycles used for Lior, N.; 
Subbiah, S.; Brady, W.J. III. (Univ. of Pennsylvania, Phila- 
delphia). Jun 1983. NTIS, PC Al8/MF AO1. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Second law (energy) analysis was performed on two types of 
solar cooling systems which are based on a vapor compression 
cycle driven by a Rankine cycle: those energized by the sun at one 
temperature and using organic fluids in the power cycle, and a 
hybrid cycle which is energized by a solar source at a low tempera- 
ture and by a fossil source at a higher temperature and using steam 
as the fluid. Some of the major conclusions are (1) a better thermo- 
dynamic match is obtained between the energy sources and sinks in 
the hybrid cycle, which results in a doubling of the cycle’s efficien- 
cy as compared to the single-temperature organic fluid cycle. Nev- 
ertheless, there still exists a large difference between the tempera- 
tures of combustion (~ 1500°C) and superheated steam (~ 600°C), 
and thus the superheater’s effectiveness is relatively low. This 
points to several methods of improvement, including improved heat 
transfer design, and utilization of the stack gases; (2) applying su- 
perheat by solar concentrators instead of combustion improves 
cycle effectiveness by about 40%, and (3) the heat exchangers to 
recover heat from the steam after it has been exhausted from the 
turbine have an important influence on energy and energy recovery 
but need to be carefully optimized. 


13084 (CONF-830662—Pt.4, pp 229-234) Investigation 
of promising control alternatives for solar water heating sys- 
tems. Wuestling, M.D.; Duffie, J.A.; Klein, S.A.; Braun, 
J.E. (Univ. of Wisconsin, Madison). ‘Jun 1983. NTIS, PC 
A18/MF AO1. File Number DE86000189. 
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From VDI Society of German Engineers conference on pre- 
ciphatins Lindau, F.R. Germany (7 Jun 1983). 

Although the performance of solar domestic hot water 
(SDHW) systems has been well studied, there are several promising 
control alternatives which have not been thoroughly investigated. 
One alternative is to operate the collector at significantly lower 
fluid flow rates. The results of an analytical study using the 
TRNSYS simulation program are presented in which the thermal 
performance of SDHW systems with reduced collector fluid flow 
rates was investigated. When the effects of storage tank thermal 
stratification were considered, system performance was improved 
on the order of 10 to 15% by reducing the fixed collector fluid 
flow rate to approximately 20% that of conventional collector flow 
rates. The effects on system performance of location, time of year, 
collector quality, storage rank energy losses, controller temperature 
deadbands, collector area, auxiliary tank set temperature, preheat 
storage tank volume, and total daily usage were investigated. 


13085 (CONF- as’ R so Fault detection system 
development. Farrin, lar Energy Research Insti- 
tute, Golden, CO). ot t98s. QTIs, PC A15/MF A01. File 
Number DE85014449. 

From Solar buildings: realities for today - trends for tomor- 
row; Washington, DC, USA (18 Mar 1985). 

The objective of this project is to develop a low-cost, reli- 
able device to monitor the reliability of any type of residential 
active solar domestic hot water system. This objective will be met 
by monitoring for four specific types of failures: failure to circulate, 
nighttime circulation, freeze-protection failure, and over-tempera- 
ture failure. The device is expandable to include detection of exces- 
sive corrosion or scaling when those types of sensors are devel- 


oped. 


13086 (CONF-850388—, pp 307) Reliability costs in the 
economic analysis of active solar energy systems. Kutscher, 
C. (Solar Energy Research Institute, Golden, CO). Jul 1985. 
NTIS, PC A15/MF A0O1. File Number DE85014449. 

From Solar buildings: realities for today - trends for tomor- 
row; Washington, DC, USA (18 Mar 1985). 

In an effort to develop cost effective active solar energy sys- 
tems many low-cost materials and components are being investigat- 
ed. In assessing the economics of systems using these materials/ 
components annual reliability and maintenance costs are often 
simply assumed to be a fraction of the initial cost. This can penalize 
the use of materials/components that are slightly more expensive 
because of their increased durability and reliability. The objective 
of this project was to develop a simple method for accurately in- 
cluding reliability and maintenance costs in the economic analysis 
of active solar energy systems proposed for further research. 


13087 (CONF-850388—, pp 93) Open-cycle absorption 
system research and development for solar applications. 
Wood, B.D. (Arizona State Univ., Tempe). Jul 1985. NTIS, 
PC A15/MF A0O1. File Number DE85014449. 

From Solar buildings: realities for today - trends for tomor- 
row; Washington, DC, USA (18 Mar 1985). 

The objective of this project is to advance lower cost solar 
cooling olan with the feasibility analysis, design and evalua- 
tion of proof-of-concept open cycle solar cooling concepts. The 
work is divided into three phases, with planned completion of each 
phase before proceeding with the following phase: Phase I - per- 
formance/economic/environmental-related analysis and exploratory 
studies; Phase II - design and construction of an experimental 
system, including evaluative testing; Phase III - extended system 
testing during operation and engineering modifications as required. 


13088 (DOE/CS/30201—T11) Validation of a computer 
simulation of the cooling and heating performance of a roof 
pond building based upon a detailed analysis of measured heat 
transfer. Loxsom, F.; Clark, E.E.; Faultersack, J.; Schutt, 
B.S.; Hoffstatter, L.; Doderer, E.S. (Trinity Univ., San An- 
tonio, TX (USA)). Aug 1985. Contract AC03-79CS30201. 
380p. NTIS, PC A17/MF AOI; 1; GPO Dep. File Number 
DE86002582. 

Roof pond system heating and cooling data acquired at Trin- 
ity University's Passive Test Facility for warm, humid climates has 
been analyzed. This analysis has produced a set of validated algo- 
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rithms which can be used to calculate: the heat dissipation from a 
dry surface roof pond, the heat dissipation from a flooded roof 
pond, heat loss or gain through the insulated panels covering the 
roof pond during a summer day or a winter night, the useful energy 
collected by a roof pond which is operating in the heating mode, 
and the rate of heat transfer within the roof pond building; the 
effect of ceiling fans on interior transfer can also be calculated. This 
report presents these heat transfer algorithms and documents the 
measurements and data analysis which are the basis for the algo- 
rithms. The measurements cover a broad range of conditions and 
application of the algorithms in other warm or hot US climates re- 
quires extrapolation only in the driest and hottest parts of the desert 
Southwest. 


13089 (DOE/CS/30321—T1) Passive solar Alaskan 
school, Final report. Seifert, R.D. (Alaska Univ., Fairbanks 
(USA). Inst. of Water Resources). Dec 1984. Contract 
FC02-80CS30321. 44p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE86005118. 

This report is the final report on Phase III of the US De- 
partment cf Energy and the Alaska Department of Transportation 
and Public Facilities joint project for the prototype design (Phase 
I), construction (Phase II) and monitoring of the performance of a 
rural school design (Phase III). The project is part of the US De- 
partment of Energy's Passive Solar Commercial Buildings Design 
Assistance and Demonstration Program. The program is intended 
to demonstrate the use of passive solar design and energy efficient 
construction in public and commercial buildings. The Phase III 
monitoring project was designed to enable a comparison between 
the predicted energy use of the prototype design, and the actual 
energy use of the Two Rivers Elementary School, a school built to 
similar specifications to those of the prototype. This comparison re- 
sulted in many important insights and provides the core of informa- 
tion contained in this report. 


13090 (DOE/CS/30323—T1) [Passive solar commercial 
buildings design assistance and demonstration]. Final report. 
(Paul Partnership, New York (USA)). Mar 1985. Contract 
FC02-80CS30323. 42p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86005125. 

The performance of the passive solar Essex Senior Center 
building is analyzed. Some passive solar features of the building in- 
clude high sloped ceilings with clerestory windows; overhangs and 
fixed wood sunshades; and moveable insulation. (BCS) 


13091 (EFN—13) Solar heat and heat pumps. Evaluation 
of the efficiency of governmental energy research support. 
(Energiforskningsnaemnden, Stockholm (Sweden)). Feb 
1985. 194p. (In Swedish). NTIS (US Sales Only), PC A09/ 
MF AOl1. File Number DE86750201. 

The Energy Research Commission (Efn) has made an eval- 
uation of the Government's support to R and D within the fields of 
solar heating and heat pumps. During the last ten year this support 
has amounted to approx. 450 MSEK (about 50 M dollar). Efn’s 
evaluation is primarily aimed at indicating to what degree the ob- 
jectives set have been fulfilled. From this evaluation a set of recom- 
mendations for the future work has been formulated. In short, the 
main recommendations aim at: a closer cooperation between the 
program agency and the manufacturing industry; a more concrete 
formulation of the objectives of the program; a closer monitoring 
and more frequent evaluations of the individual projects; better 
transfer and discussion of results from the projects. 


13092 (MRI/SOL—0200-01) SOLERAS - Solar Cooling 
Engineering Field Tests Project. Final report. Volume 1, 
Project summary. (Midwest Research Inst., Kansas City, 
MO (USA)). [1986]. Contract AC02- 83CH10093. 106p. 
NTIS, PC A06/MF AOl; GPO Dep. File Number 
DE86005637. 

The SOLERAS Project Summary - Final Report contains a 
synopsis of each completed project based on contractors final 
report. Additionally, a brief description of the limited testing com- 
pleted by the SOLERAS staff on the collectors is included. SO- 
LERAS comments or opinions expressed in the report are solely 
based on experiences with the SOLERAS Installations. It must be 
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recognized that many product improvements and design modifica- 
tions have been made since installation completion, many of which 
are the result of SOLERAS experience. The last chapter of this 
report is a synopsis of suggested new research areas for the solar 
cooling program. These suggestions were made by the participants 
of the cooling workshop held in Phoenix, Arizona in August 1984. 


13093 (MRI/SOL—0400) SOLERAS - Solar Energy 
Water Desalination Project. Rural solar applications. Final 
report, executive . (Midwest Research Inst., Kansas 
City, MO (USA)). [1986]. Contract AC02-83CH10093. 87p. 
NTIS, PC AO5/MF A0Ol1; 1; GPO Dep. File Number 
DE86005604. 

The contracts awarded to five US-based firms for their in- 
tended design of a solar water desalination plant are outlined and 
briefly discussed. The companies awarded include: Catalytic, Inc. 
of Philadelphia, PA; Exxon Research & Engineering Co. of Flor- 
ham Park, NJ; Boeing Engineering & Construction Co. of Seattle, 
WA; Chicago Bridge & Iron Co. of Oakbrook, IL; and Donovan, 
Hamester & Rattien, Inc. of Washington, D.C. Some cost estimates 
for each proposal are provided. (BCS) 


13094 (MRI/SOL—0404-01) SOLERAS - Solar Energy 
Water Desalination Project: Catalytic. System design final 
report. Volume 1, System requirement definition and system 
analysis. (Midwest Renesas Inst., Kansas City, MO 
(USA)). [1986]. Contract AC02-83CH10093. NTIS, 
PC Al14/MF A011; 1; GPO Dep. File Number D 6005599. 
Catalytic Inc. was awarded a contract to conduct a prelimi- 
nary system design and cost analysis for a brackish water desalina- 
tion project to be located in Brownsville, Texas. System analyses 
and economic analyses were performed to define the baseline solar 
energy desalination system. The baseline system provides an aver- 
age daily product water capacity of 6000 m*. The baseline system is 
optimal relative to technological risk, performance, and product 
water cost. Subsystems and their interfaces have been defined and 
product water cost projections made for commercial plants in a 
range of capacities. Science Applications, Inc. (SAI), subcontractor 
to Catalytic, had responsibility for the solar power system. This, 
the final report, summarizes the work performed under the Phase I 
effort. 


13095 (MRI/SOL—0404-02) SOLERAS - Solar Energy 
Water Desalination Project: Catalytic. System design final 
report. Volume 2. Preliminary pilot plant design. (Midwest 
Research Inst., Kansas City, MO (USA)). [1986]. Contract 
AC02-83CH10093. 498p. NTIS, PC A21/MF A0O1; 1; GPO 
Dep. File Number DE86005602. 

The preliminary design of a solar water desalination pilot 
plant is presented. Pilot plant drawings and process descriptions are 
provided. Use of solar and wind energy are discussed. Testing, per- 
formance and cost of the pilot plant are studied. (BCS) 


13096 (MRI/SOL—0405-01) SOLERAS - Solar Energy 
Water Desalination Project: Chicago Bridge and Iron Compa- 
ny. System design final report. Volume 1. Design report. 
(Midwest Research Inst., Kansas City, MO (USA)). [1986]. 
Contract AC02-83CH10093. 493p. NTIS, PC A21/MF AOi; 
1; GPO Dep. File Number DE86005639. 

Chicago Bridge & Iron Company (CBI), based on a demon- 
strated breakthrough in freeze desalination is proposing an indirect 
bulk freeze desalination process for seawater that is uniquely inte- 
grated with a stand alone solar cogeneration power plant. Working 
under SOLERAS auspices, CBI & Foster Miller Associates (FMA) 
have designed an integrated power system consisting of modular 
parabolic dish point focus solar energy collection, molten salt ther- 
mal energy storage, and a conventional steam turbine. The shaft 
power provides electrical energy needs via a generator and vapor 
compression energy needs via compressors. The vapor compression 
and turbine exhaust heat provide the refrigeration required for the 
unique freeze desalination process. Efficient energy utilization is 
achieved by using high grade heat to produce compression refriger- 
ation. The flexibility of this system in making use of available 
energy and certain inherent advantages of the freeze desalination 
process make it very attractive. The desalination process includes 
seawater precooling and freezing, ice separation, washing, and 
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melting to produce fresh water. Brine concentrate is rejected back 
to the sea after heat exchange with feed seawater. 


13097 (MRI/SOL—0405-02-App.) SOLERAS - Solar 
Energy Water Desalination Project: Chicago Bridge and Iron 
Company. System design final report, Volume 2. Appendix. 
(Midwest Research Inst., Kansas City, MO (USA)). oer 
519p. NTIS, PC ‘A99/MF A01. File Number DE8600560 

Volume II of CBI's final report of work under Phase 1 a 
the desalination project, submitted in August 1981, is an appendix 
containing detailed equipment specifications and descriptions of all 
major subsystems of the proposed pilot desalination plant. Piping 
and instrumentation drawings, electrical power distribution dia- 
grams, and building floor plans are also provided. The appendix in- 
cludes technical specifications for all pumps, storage tanks, heat ex- 
changers, the turbine and diesel generators, oil heater, melter as- 
sembly and counterwasher. 


13098 (MRI/SOL—0410) SOLERAS - Solar Energy 
Water Desalination Project: Boeing Engineering and Con- 
struction. System design final report. idwest Research 
Inst., Kansas City, MO (USA)). [1986]. Contract AC02- 
83CH10093. 542p. NTIS, PC A23/MF A0O1; 1; GPO Dep. 
File Number D 86005607. 

The system design for a future commercial solar energy 
brackish water desalination plant is described. Key features of the 
plant are discussed along with its configuration selection rationale, 
design objectives, operation, and performance. The water treatment 
technology used in the plant is ion exchange pretreatment and 
single stage reverse osmosis desalination utilizing high-flux mem- 
branes. Electrical power needed for plant operation is produced by 
a solar energy system, which is based on the Brayton cycle having 
air as the working fluid. Primary solar system components are: he- 
liostat field, central cavity-tube receiver, receiver support tower, 
thermal energy storage, and a commercial gas turbine generator set. 
The thermal energy storage subsystem is of the sensible heat brick 
type and provides a capability for continuous day/night power gen- 
eration during most weather conditions. This system design was se- 
lected in a study of various system alternatives and their life cycle 
product water costs for a representative site in western Texas. 


13099 (MRI/SOL—0500) SOLERAS - Saudi University 
Solar Cooling Laboratories Project. Final report, project sum- 
mary. (Midwest Research Inst., Kansas City, MO (USA)). 
[1986]. Contract AC02-83CH10093. 4ip. NTIS, PC A03/ 
MF AO}; 1; GPO Dep. File Number DE86005600. 

Proposals for research on solar cooling are presented for 
four Saudi Arabian universities. The universities are the University 
of Petroleum and Minerals in Dhahran, King Saud University in 
Riyadh, King Abdulaziz University in Jeddah, and King Faisal Uni- 
versity in Dammam. Topics researched include the Rankine cycle, 
passive solar cooling systems, a solar-powered lithium bromide- 
water absorption machine and a photovoltaic-powered thermoelec- 
tric cooling machine. (BCS) 


13100 (MRI/SOL—0502) SOLERAS - Saudi University 
Solar Cooling Laboratories Project: King Abdulaziz Universi- 
ty. Solar cooling systems design report. Phase 1 report. (Mid- 
west Research Inst., Kansas City, MO (USA)). [1986]. Con- 
tract AC02-83CH10093. 730p. NTIS, PC A99/MF AOl; 1; 
GPO Dep. File Number DE86005638. 

An assessment of the performance and adaptability of solar 
cooling systems to the Saudi Arabian environment was studied at 
King Abdulaziz University. Development of a solar research labo- 
ratory and the hardware and software available for installation are 
considered. The university's facilities for solar energy research are 
briefly described. A budget for the research project is proposed. 
(BCS) 


13101 (MRI/SOL—0503) SOLERAS - Saudi University 
Solar Cooling Laboratories Project: University of Riyadh. 
Solar air conditioning. Final report. (Midwest Research Inst., 
Kansas City, MO (USA)). [1986]. Contract AC02- 
83CH10093. 217p. NTIS, PC A10/MF A0Ol; 1; GPO Dep. 
File Number DE86005606. 
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Research on solar air conditioning at the University of 
Riyadh in Riyhadh, Saudi Arabia is presented. Topics relevant to 
the university's proposed solar cooling laboratory are discussed: ab- 
sorption systems and various contingencies, photovoltaic solar col- 
lectors and thermoelectric elements, measuring instruments, solar 
radiation measurement and analysis, laboratory specifications, and 
decision theories. Dual cycle computations and equipment specifi- 
cations are included among the appendices. 


13102 (MRI/SOL—0504-01) SOLERAS - Saudi Univer- 
sity Solar Cooling Laboratories Project: King Faisal Universi- 
ty. Design analysis study. Volume 1. Design review report, 
data we plan and experimental plan. (Midwest Re- 
search Inst., Kansas City, MO (USA)). [1986]. Contract 
AC02-83CH10093. 350p. NTIS, PC A15/MF A0Ol; 1; GPO 
Dep. File Number DE 6005608. 

Four preliminary passive solar dwelling design concepts 
were developed based upon previously established climatic design 
criteria and an identification of applicable passive cooling strategies 
was made. These were quantitatively compared for their thermal 
performance based upon a computer program. The selected con- 
cept was optimized and preliminary construction drawings and de- 
tails were submitted for review by SOLERAS. This report deals 
with the further refinement and development of the design concept 
and improvements of the performance of the selected passive ele- 
ments. The final design has been detailed for actual construction 
and monitoring at the King Faisal University Dammam Campus. In 
addition this report addresses the comparative evaluation of the 
previous design concepts utilizing more rigorous computer simula- 
tion methods. 


13103 (MRI/SOL—1703) SOLERAS - University Re- 
search Project. Progress report No. 3, 1984-85 annual 
(Midwest Research Inst., Kansas City, MO (USA)). Sep 
1985. Contract AC02-83CH10093. 332p. NTIS, PC A15/ 
MF AO1; 1; GPO Dep. File Number DE86005640. 

The accomplishments of solar energy research projects 
maintained by nine US universities are summarized. Some research 
topics covered include: photosynthesis; passive cooling; crystal 
growth of gallium arsenides; concentrating optics for PV conver- 
sion; amorphous silicon alloys; solar insolation; solar ponds; and 
wind power. (BCS) 


13104 (NP—6770064, pp 1-17) Drying agricultural prod- 
ucts with solar energy in tropical and sub-tropical countries. 
Muehlbauer, W.; Lutz, K. 1984. (In German). NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

Within German-Greek cooperation programmes in the field 
of use of solar energy, solar drying installations and solar-heated 
greenhouses are being developed. This report contains the results of 
basic tests on the drying reactions of agricultural products and the 
changes that occur in their quality as a result of drying. The fol- 
lowing factors influence the result of drying: the temperature of the 
air used for drying, the relative humidity of the air for drying, air 
speed, the type of produce being dried, the humidity content when 
harvested, stage of ripeness, size, type of mechanical, thermal or 
chemical pre-treatment. Tests were carried out using grapes, apri- 
cots, apples, bananas and carrots. The air collector is one of the 
most important components of such a plant, next to the dryer. A 
collector has been developed especially for use in tropical and sub- 
tropical countries, the structure and workings of which are de- 
scribed. On the basis of the tests, a solar tunnel dryer has been de- 
veloped which is at present being used in Crete to dry 1000 kg of 
grapes to a state capable of being stored in 4-5 days, depending on 
the weather. Economical efficiency-calculations are done. 


13105 (NP—6770064, pp 58-73) Optimising a solar to- 
Arge 


g plant in mtina. Barthel, H.; Wilczek, L.; 
Morhenne, J.; Fiebig, M.; Bolst, K.; Leiner, W.; Leipertz, 
A. 1984. (In German). NTIS (US Sales Only), PC A13/MF 
AO01. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

In Argentina, two collector fields (737 m? and 300 m?), two 
gravel-bed storage systems and the air-circulation, regulating and 
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measurement systems to go with them were installed in three 
drying houses for 10 t of fresh tobacco each. The report describes 
the system concept and discusses experience gained in operation. 
Due to leakages, especially in the storage unit and the dryers, the 
systems have not been very effective. Nevertheless, a considerable 
economy in conventional energy was made; in good weather the 
solar coverage rate amounts to 32%. In order to achieve optimum 
use of solar energy, the chemical processes in tobacco leaf under 
varying parameters (air temperatures, air humidity, air speed) 
during conditioning (i.e. drying) were studied. The results obtained 
hitherto are put forward. 


13106 (PB—85-248318/XAB) Understanding solar water 
pumps. Technical paper. Swet, C.J. (Volunteers in Technical 
Assistance, Inc., Arlington, VA (USA)). 1985. 29p. (VITA/ 
TP—20:02/85). NTIS, PC A03/MF AOl1. 

This paper is one of a series published by Volunteers in 
Technical Assistance to provide an introduction to specific state-of- 
the-art technologies of interest to people in developing countries. 
The papers are intended to be used as guidelines to help people 
choose technologies that are suitable to their situations. 


13107 (PB—85-248342/XAB) Understanding solar food 
dryers. Technical paper. Gregoire, R.G. (Volunteers in 
Technical Assistance, Inc., Arlington, VA (USA)). 1984. 
28p. (VITA/TP—15:11/84). NTIS, PC A02/MF AO1. 

Dehydration, or drying, is a simple, low-cost way to pre- 
serve food that might otherwise spoil. Drying removes water and 
thus prevents fermentation or the growth of molds. It also slows 
the chemical changes that take place naturally in foods, as when 
fruit ripens. Surplus grain, vegetables, and fruit preserved by drying 
can be stored for future use. 


13108 (PB—85-248623/XAB) Understanding solar 
energy: a general overview. Technical paper. Giarman, K. 
olunteers in Technical Assistance, Inc., Arlington, VA 
SA)). 1985. 2ip. (VITA/TP—23:03/85). NTIS, PC A02/ 
MF AOi. 


The overview has focused on the simplest solar technologies, 
that is, those least likely to encounter economic and technical bar- 
riers during their introduction. Even these are likely to experience 
cultural impediments that must be understood, confronted, and re- 
solved before total social acceptance is achieved in Third World 
villages. 


13109 Materials aspects of solar energy use in buildings. 
Moore, S.W.; Mc Farland, R.D. (Los Alamos National Lab- 
oratory, Los Alamos, NM). Journal of Materials for Energy 
Systems; 7: No. 2, 174-180(Sep 1985). 

Advances in materials for solar energy utilization have the 
potential to produce large performance improvements (both present 
and future concepts) in use of solar energy or conservation. Be- 
cause approximately one-third of the total national energy budget is 
consumed by buildings, solar and conservation improvements can 
have a large effect on our overall energy consumption. There have 
been a large number of materials research programs funded through 
the Department of Energy (DOE) in an attempt to expand the use 
of solar energy. These materials programs have covered the areas 
of sealants and gaskets, insulations, glazings, glazing-surface treat- 
ments, polymers, selective absorber surfaces, phase-change storage, 
and heat mirrors. In addition to developing the materials, a large 
effort has been directed toward determining the reliability and du- 
rability of solar materials. The present state-of-the-art and status of 
these solar materials will be discussed. Although much progress has 
been made in recent years, many improvements are still needed. 
For many of the more routine materials, simple cost reductions or 
durability improvements would suffice. For the more advanced 
concepts of controlling energy flow into or out of buildings, basic 
materials research remains a necessity. There are a large number of 
potentially viable concepts that appear promising, but which have 
not yet been developed into usable materials. 





1765 / ERA-11/7 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 12930, 12998, 13007, 13011, 13077, 13088, 
13092, 13094, 13095, 13096, 13100, 13101, 13103 


13110 (CONF-830662—Pt.4, pp 361-366) Optimization 
of integrated CPC evacuated collector tubes and arrays. Win- 
R.; O’Gallagher, J.; Snail, K. (Univ. of Chicago, IL). 
1983. NTIS, PC A1l8/MF AO0l. File Number 
DE86000189. Contract AC03-82SF11655. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The Integrated Stationary Evacuated Concentrator or ISEC 
solar collector has achieved the best high temperature performance 
ever measured with a stationary collector. A development program 
to carry out a design review of the initial proof of concept configu- 
ration has been completed. Changes in the optical efficiency have 
been determined. Parasitic thermal and pumping losses have been 
shown to be reducible to acceptable levels, and a passive approach 
to the problem of ensuring stagnation survival has been identified. 


13111 (CONF-830662—Pt.4, pp 367-370) Experimental 
studies on non-parabolic asymmetrical solar concentrators 
with evacuated receivers. Chan, S.K.; Leung, C.T.; Ng, Y.B. 
(Univ. of Hong Kong). Jun 1983. NTIS, PC Al8/MF AO!. 
File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Asymmetrical solar concentrators may offer significant: ad- 
vantages over symmetrical ones by the higher yearly average 
energy input per unit aperture area and the wider range of flexibili- 
ties in the design and operation. The design, construction and per- 
formance evaluation of a non-parabolic asymmetrical solar concen- 
trator with an evacuated receiver are described. The concentrator 
has a concentration ratio of 3.25 and a theoretical optical efficiency 
of 0.67. Collector efficiency test results are presented and compared 
with another similar concentrator without an evacuated receiver. 


13112 (CONF-830662—Pt.4, pp 377-380) Simulation of a 
solar evacuated collector with black fluid. Samano, A.; Fer- 
nandez, A. (Universidad Autonoma de Mexico, Mexico 
City). Jun 1983. NTIS, PC A18/MF AOl. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The use of black fluids in an evacuated tube solar collector 
for intermediate temperatures is analyzed and an operation mathe- 
matical model is proposed. The tube length L is divided in portion 
Al. The model is unidimensional and the integral equation for the 
mass, momentum and energy conservation balances are used. An 
expression for the pressure drop in the tube is obtained by integrat- 
ing the momentum equation. The energy conservation equation is 
integrated analytically for constant insolation and numerically for 
transient insolation. An adjustment in the global emissivity value 
for the black fluid was made to make the representation in the 
mathematical model. A discussion between the calculated and the 
experimental results is presented. 


13113  (CONF-830662—Pt.4, pp 381-385) Dependence of 


ground heat loss from solar ponds. Hull, J.R.; Kamal, J. (Ar- 
gonne National Lab., IL). Jun 1983. NTIS, PC A1l8/MF 


- File Number DE86000189. Contract W-31-109-ENG- 


From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The time dependence of ground heat loss from solar ponds is 
examined by detailed analysis of the ground temperature histories 
from two experimental solar ponds, a 400 m? pond at the Ohio 
State University, and a 1000 m? pond at Argonne National Labora- 
tory. An analytical method is presented that solves for the thermal 
diffusivity of the soil as a function of time, using ground thermo- 
couple data to establish boundary conditions for the one-dimension- 
al temperature diffusion equation. Analysis indicates that diffusivity 
has not decreased with time, which implies that the clay soil under 
the ponds is not drying out as the ponds heat up. 
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13114 (CONF-830662—Pt.4, pp 387-392) Development 
of a point-electrode conductivity salinometer with high spatial 
resolution for use in very saline solutions. Jones, G.F.; Grim- 
mer, D.P.; Tafoya, J.; Fitzgerald, T.J. (Los Alamos Nation- 
al Lab., NM). Jun 1983. NTIS, PC A18/MF AO1. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A conductivity probe and circuit were developed to measure 
salinities in sodium chloride salt-gradient solar ponds. A point-elec- 
trode salinometer design was chosen to give a spatial resolution of 
approximately 1 mm (0.039 in.). Such high spatial resolution was 
necessary to study the behavior of thermohaline columns in the vi- 
cinity of convective/conductive zone boundaries. The point-elec- 
trode conductivity instrument was designed for use in up to 25 
wt% salinities with immersion times of about 0.1 year or longer. 
Drift in the instrument, however, caused principally by changes in 
the surface condition of the platinum probe tip and reflected by 
changes in the probe cell constant, required periodic in situ calibra- 
tion against the measured specific gravity of withdrawn fluid sam- 
ples. 


13115 (CONF- ee pp 393-398) Wind-mixing 
in solar ponds. Atkinson, J.F.; Harleman, D.R.F. (Massachu- 
setts Institute of Technology, Cambridge). Jun 1983. NTIS, 
PC A18/MF AOl1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A mixed layer mode has been formulated and used to simu- 
late vertical temperature and salinity profiles in a salt gradient solar 
pond. The development of a wind-mixing algorithm is discussed for 
inclusion in the model. The algorithm is derived by considering the 
turbulent kinetic energy budget for the upper convecting zone and 
the sensitivity of the model to changes in the parameter values is 
investigated. Laboratory tests are planned to refine the model by 
finding coefficient values for the entrainment relation which would 
be applicable for highly stratified double-diffusive systems. The 
model is expected to be useful in designing large-scale solar pond 
energy systems. 


13116 (CONF-830662—Pt.4, pp 399-404) Gradient zone 

establishment and maintenance at TVA’s 4000 m? (1-acre) 

nonconvective salt gradient solar pond. Chinery, G.T.; Siegel, 

G.R.; Irwin, W.C. (Tennessee Valley Authority, Chattanoo- 
a). Jun 1983. NTIS, PC Al8/MF AOl. File Number 
86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Gradient zone establishment and maintenance procedures, 
and results of their implementation at Tennessee Valley Authority's 
4000 m? (l-acre) nonconvecting salt-gradient solar pond are docu- 
mented. The zone configuration history for the first year of pond 
operation is described and correlated with the theoretical relation- 
ships governing gradient zone stability and pond hydrodynamics. 
Results of experiments to modify the zone configuration, including 
the destruction of internal convecting zones, are discussed. Finally, 
practical conclusions regarding zone establishment and maintenance 
at large ponds are drawn. 


13117 (CONF-830662—Pt.4, pp 405-410) Experience 
with heat extraction and zone boundary motion. Nielsen, C.E. 
(Ohio State Univ., Columbus). Jun 1983. NTIS, PC A18/ 
MF AOl. File Number DE86000189. Contract AC04- 
82AL21115. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The results of procedures used to control the boundaries of a 
solar pond gradient zone are described. After March winds deep- 
ened the surface zone, brine injection just below the gradient zone 
boundary was used to maintain a large gradient that moved the 
boundary upward 12 cm in 6 weeks, reversing the usual summer 
trend. Thereafter, continuing injection at a lower rate held the 
boundary nearly stationary with a gradient ~600kg m™‘*. The gra- 
dient zone lower boundary moved downward when the tempera- 
ture gradient was reduced to a small value by the extraction. The 
lower boundary salinity gradient decreased to ~140 kg m™‘, and 
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with ~301 min~' brine flow, the boundary reached a stationary 
level 4 cm above the 30 cm diameter flow distributor. During the 5 
mo. period of heat extraction the total gradient thickness increased 
from 36 to 97 cm. 


13118 (CONF-830662—Pt.4, pp 411-416) Outdoor per- 
formance of a honeycomb-covered solar pond model. Lin, 
E.I.H. (California Institute of Technology, Pasadena). Jun 
1983. NTIS, PC A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Experimental apparatus and winter test results are described 
for an outdoor honeycomb-covered solar pond model. Test data 
reveal complicated thermal behavior in the honeycomb panel; over- 
all performance as compared with existing salt-gradient solar ponds 
is encouraging. 


13119 (CONF-830662—Pt.4, pp 417-422) Experimental 
studies of the lower convective layer in a thermohaline, 
double-diffusive system. Mehta, J.M.; Worek, W.M.; Lavan, 
Z. (Illinois Institute of Technology, Chicago). Jun 1983. 
NTIS, PC A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The preliminary results of an experimental investigation that 
was undertaken to characterize the growth of the lower mixing 
layer in a double-diffusive system are reported. Detailed concentra- 
tion and temperature profiles are presented for the lower mixing 
layer as well as the diffusive layer. For all of the experiments re- 
ported, the heat input flux at the bottom is restricted to 0.036 cal/ 
cm?-min. At such lower heating rates, only a three layered system, 
where a diffusive layer is separated from the lower mixing layer by 
a lower interfacial boundary layer, is observed. Preliminary estima- 
tions of the flux ratio indicate the dependence of this ratio on the 
stability parameter as well as on the applied heat flux. 


13120 (CONF-830662—Pt.4, pp 439-442) Algae manage- 
ment practices for solar salt ponds: practical approaches. 
Poppe, W.L.; woomer, N.M. (Tennessee Valley Authority, 
Chattanooga). Jun 1983. NTIS, PC A18/MF AOl. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The Tennessee Valley Authority demonstrated that copper 
sulfate provided practical, effective control of algae in a noncon- 
vecting solar salt pond and in adjacent east and west brine manage- 
ment ponds. A concentration of 1-2 mg/l controlled growth of 
algae in the salt pond and east pond, where treatment was begun as 
soon as the ponds were first filled. In the west pond, which had 
been filled with water and allowed to become colonized by peri- 
phyton before treatments were begun, copper sulfate controlled 
phytoplankton, improved the clarity of the pond, and limited the 
proliferation of periphyton; however, it did not noticeably reduce 
the original population of periphyton. 


13121 (CONF-830662—Pt.4, pp 447-452) Preliminary 
design and feasibility analysis of a large, commercial salt gra- 
dient pond. Clark, J.L.; Wilson, J.A.; Bellamy, G.L.; Ney, 
E. (Georgia Institute of Technology, Atlanta). Jun 1983. 
NTIS, PC A18/MF A0O1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Heery Energy Consultants has conducted a preliminary 
design and feasibility analysis of a salt-gradient solar pond applica- 
tion for a bulk materials transfer facility being constructed in Geor- 
gia. The potential application is particularly attractive due to the 
range of end use temperatures required and the opportunity to in- 
corporate the pond design in the original layout of the facility. A 
preliminary assessment of the energy requirements was performed, 
followed by projection of the output from ponds of various sizes 
and evaluation of the potential economic return. 


13122 (CONF-830662—Pt.4, pp 453-458) Selective prop- 
erties of oxidized copper. Roos, A.; Westerstrandh, B.; 
Karlsson, B. (Univ. of Uppsala, Sweden). Jun 1983. NTIS, 
PC A18/MF AOl1. File Number DE86000189. 
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From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The optical constants n and k for CuO and CusO have been 
determined from reflectance measurements on thin oxide films on 
glass substrates. The theoretical reflectances for the two oxides on 
copper computed from the obtained n and k values are compared 
with the measured reflectances. An explanation of the big differ- 
ences in the thermally and chlorite oxidized copper with regard to 
selectivity is given. The durability of chlorite oxidized copper is 
discussed. It is concluded that the surface cannot stand higher tem- 
peratures than 125°C for a long period of time, without a consider- 
able degradation of the optical properties. 


13123 (CONF-830662—Pt.4, pp 459-464) Three-dimen- 
sional model for determining the solar radiation absorbed in a 
transparent circular cylinder containing a blackened fluid. 
Janke, S.H. Jun 1983. NTIS, PC A18/MF AOl. File 
Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A general model was developed for determining the fraction 
of direct solar radiation incident upon a transparent glass tube that 
is absorbed by a blackened fluid contained within the tube. The 
analysis is general or three-dimensional in that the incident radi- 
ation is taken to lie in planes which are not perpendicular to the 
long axis of the tube; it further accounts for energy absorption in 
the glass wall as well as for multiple internal reflections. Consider- 
able detail regarding the steps of developing the mathematics is 
provided. 


13124 (CONF-830662—Pt.4, pp 465-470) Performance 
of the compound cylindrical concentrator. Woo, K.N. (Univ. 
of Chicago, IL). Jun 1983. NTIS, PC A18/MF AOl1. File 
Number DE86000189. 


From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A new type of low concentration solar collector, namely the 
Compound Cylindrical Concentrator (CCC) has been analyzed, de- 
signed, fabricated and tested. Aluminum sheet was used for the re- 
flector and black chrome coated copper tube for absorber with 
concentration ratio 1.65 for acceptance half angle 15°. A V-groove 
was coupled to the CCC beneath the absorber to prevent optical 
loss, and a soft glass envelope surrounded the absorber to suppress 
heat convection. The distribution of irradiation I(0) around the ab- 
sorber was measured under a solar simulator and the sunlight for 
different acceptance angles. For normal incidence the optical effi- 
ciency obtained was 71% under sunlight (76% under simulator). 
The instantaneous water thermal tests were carried out at different 
temperatures, flow rates and insolations. The value of the optical 
efficiency obtained was 71 +/- 1.5%, which is in good agreement 
with the optical test result. The heat loss coefficient U of a single 
collector was 2.8 +/- 0.1 Wm~*°C~1. The thermal efficiency re- 
mained about 50% at temperature 95°C with insolation 1000 Wm. 


13125 (CONF-830662—Pt.4, pp 471-476) Thermal per- 
formance of a serpentine absorber plate. Zhang, H.F.; Lavan, 
Z. (Illinois Institute of Technology, Chicago). Jun 1983. 
NTIS, PC A18/MF AOl1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

The heat removal factor of a flat absorber plate with a ser- 
pentine tube, making N 180° turns, is investigated analytically. Re- 
sults are obtained for N = 1, 2, 3 and 4 by solving a set of matric 
differential equations first formulated by Abdel-Khalik et al. The 
results are presented in terms of generalized nondimensional param- 
eters. The heat removal factor is maximum when N = 1 and when 
N — o. The minimum value is when N = 2. For this latter case, 
we have obtained a simple closed form solution which should be 
useful in design. The low heat removal factor for the case of N = 
2 is of practical interest for example, when long, narrow heating or 
cooling panels are used for air-conditioning of buildings. In prac- 
tice, a single bend arrangement (N = 2) is frequently used for this 
configuration whereas significant performance improvement would 
be obtained if the two tubes are fed in parallel rather than in series. 
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13126 (CONF-830662—Pt.4, pp 483-487) Simulation of a 
cylindrical solar receiver using a black fluid. Abillon, J.M.; 
Monnier, J.B.; Bernard, R.; Marion, G. (Universite des An- 
tilles et de la Guyane, Guadeloupe, French West Indies). 
Jun 1983. NTIS, PC A18/MF AOl. File Number 
DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

Absorption of solar radiation in the volume of a fluid rather 
than on the surface of its container can reduce heat losses from in- 
termediate or high temperature systems where selective coatings 
become less effective or thermally unstable. In the model presented 
for a new type of solar receiver, it is assumed that the solar rays 
can be focused to reach the cylindrical receiver axisymmetrically. 
Given a uniform temperature for the inlet fluid and a laminar ve- 
locity profile, the Graetz-type thermal analysis of such receiver 
combines visible spectrum absorption, infrared wave-length radi- 
ation interchange, radial conduction and axial convection. The per- 
formances are estimated, using the finite difference method for the 
numerical simulation. Comparison with equivalent surface absorp- 
tion collectors shows significant advantages for the volume absorp- 
tion. 


13127 (CONF-830662—Pt.4, pp 501-505) Acrylic solar 
energy reflecting film - 3M BRAND ECP-244 (formerly 
FEK-244), Benson, B.A. (3M Co., St. Paul, MN). Jun 1983. 
NTIS, PC A18/MF AO1. File Number DE86000189. 

From VDI Society of German Engineers conference on pre- 
cipitation; Lindau, F.R. Germany (7 Jun 1983). 

A highly specular aluminized acrylic film 3M BRAND 
ECP-244, is discussed regarding its utilization as a solar energy re- 
flector. ECP-244 is currently in use on over 30 parabolic trough in- 
stallations throughout the US, totaling approximately 500,000 ft? 
Also discussed is its use on the worlds largest parabolic dish instal- 
lation at Shenandoah, GA. The properties, application methods, 
design considerations and maintenance of this acrylic film are re- 
viewed, along with field measurements on percent reflectivity of 
trough installations up to 6-1/2 years old. 


13128 (NP—6770064, pp 74-90) Studying air collectors 
and their components on an indoor test-stand. Altfeld, K.; 
Leiner, W. 1984. (In German). NTIS (US Sales Only), PC 
A13/MF AO01. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

Up to now, results have shown that the deviations between 
the characteristic lines for effectiveness of ASHRAE and BSE test- 
ing procedures on the collectors studied are only slight. It must be 
noted, however, that the tests were carried out using the same wind 
speeds, mass flows etc. Particularly for solar airheaters with ‘under- 
flow’ absorbers, the results agree in tendency with the theoretical 
ideas. Similar studies of water collectors have shown that only very 
slight differences between the two test procedures occur even on 
collectors with very low collector effectiveness factors. One of the 
drawbacks of the BSE test procedure is that input temperatures 
well below surrounding temperatures have to be achieved for the 
measurement of the conversion factor. This makes cooling devices 
necessary. In practical air collector operation, the conversion factor 
is of no significance. In the opinion of the authors, at least one 
characteristic line - the one with the smallest mass flow envisaged - 
should be determined by means of radiation in order to make any 
possible mistakes from varying measuring procedures recognisable. 


13129 (OUP—84-22) New integrated solar collector 
design. Mehlen, M.; Skjaeret, J.; Rekstad, J. (Oslo Univ. 
(Norway). Fysisk Inst.). Aug 1984. 9p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86750249. 

A new design for a thermal solar collector has been invent- 
ed, which represents an essential improvement in the cost-benefit 
ratio compared to other commercially available solar collectors. 


13130 (PB—85-238921/XAB) Radiometric method for 
measurement of emissivity of metallic surface. Master's 
thesis. Liedquist, L. (Statens Provningsanstalt, Boraes 
(Sweden)). 1985. 14p. (SP-RAPP—1985-13). NTIS, PC 
A03/MF AOl1. 
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A device was developed for measurements of emissivity 
from flat metallic surfaces at about 100C temperature. The main 
purpose is to test absorbers of solar collectors by a routine measure- 
ment method. An infrared sensing detector with approximate wave- 
length independent responsivity in the wavelength range 4-35 mi- 
crometers is used. Spectrally total emissivity in this range is meas- 
ured in a single but variable direction from the sample. 


13131 (SERI/TR—253-2694) System performance and 
cost sensitivity comparisons of stretched membrane heliostat 
reflectors with current generation glass/metal concepts. 
Murphy, L.M.; Anderson, J.V.; Short, W.; Wendelin, T. 
(Solar Energy Research Inst., Golden, CO (USA)). Dec 
1985. Contract AC02-83CH10093. 94p. NTIS, PC A05/MF 
AO0l; 1; GPO Dep. File Number DE85016892. 

Heliostat costs have long been recognized as a major factor 
in the cost of solar central receiver plants. Research on stretched 
membrane heliostats has been emphasized because of their potential 
as a cost-effective alternative to current glass/metal designs. How- 
ever, the cost and performance potential of stretched membrane he- 
liostats from a system perspective has not been studied until this 
time. The optical performance of individual heliostats is predicted 
here using results established in previous structural studies. These 
performance predictions are used to compare both focused and un- 
focused stretched membrane heliostats with state-of-the-art glass/ 
metal heliostats from a systems perspective. We investigated the 
sensitivity of the relative cost and performance of fields of helios- 
tats to a large number of parameter variations, including system 
size, delivery temperature, heliostat module size, surface specular- 
ity, hemispherical reflectance, and macroscopic surface quality. The 
results indicate that focused stretched membrane systems should 
have comparable performance levels to those of current glass/metal 
heliostat systems. Further, because of their relatively lower cost, 
stretched membrane heliostats should provide an economically at- 
tractive alternative to current glass/metal heliostats over essentially 
the entire range of design parameters studied. Unfocused stretched 
membrane heliostats may also be attractive for a somewhat more 
limited range of applications, including the larger plant sizes and 
lower delivery temperatures. 


13132 Liouville’s theorem and concentrator optics. Jann- 
son, T.; Winston, R. (National Technical Systems, Inc., Los 
Angeles, California 90066). Journal of the Optical Society of 
986." A: Optics and Image Science; 3: No. 1, 7-8(Jan 

We formulate a version of Liouville’s theorem, which is well 
suited for discussing the performance of optical systems in any ge- 
ometry. The formalism is applied to an optical concentrator with 
spherical symmetry. 


13133 Solar pond ground heat loss to a moving water 
table. Hull, J.R. (Argonne National Laboratory, Argonne, 
IL). Solar Energy; 35: No. 3, 211-217(1985). (In Russian). 

An analytical solution is presented that calculates the heat 
loss from the bottom of a solar pond (or any heated object) to a 
soil that contains a moving water table. The water table is treated 
as a fluid slab moving as a slug flow in one dimension. Edge effects 
and horizontal heat conductio are ignored. Both steady-state and 
time-dependent solutions are presented. Results are presented i 
terms of an effectiveness ratio - the actual heat flux divided by the 
steady-state heat flux resulting from a constant temperature heat 
sink at the depth of the water table. The only water-table parame- 
ter that strongly affects the effectiveness is the fluid capacity rate. 
Thus, for any potential solar pond site, a measurement of the mass 
flow rate of the water table combined with knowledge of the soil 
thermal properties will allow a good estimation of the ground heat 
loss expected over the lifetime of the pond. 
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13134 (EUR—9620-EN-I/IT) Part I: Recommendations 
for European solar storage test methods for sénsible and 
latent heat storage devices. Part II: Results of special tasks 
carried out by the individual group members. Galen, E. van. 
(Commission of the European Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1985. 217p. Commission of the European Communi- 
ties, Luxembourg. Office of Official Publications of the Eu- 
ropean Communities. 

This publication is the result of the work of the European 
Solar Storage Testing Group (SSTG) and contains recommenda- 
tions for methods to test sensible heat and latent heat storage de- 
vices with capacities up to 0.5 . 10° J over a temperature range of 
60 K. Besides these recommendations for test procedures the docu- 
ment presents: 1. design guidelines for test facilities for solar heat 
stores, 2:-a reporting format for test results with a user guide, and 
3. test methods under development. Part two deals with a number 
of very specific subject related topics. 


15 GEOTHERMAL ENERGY 


13135 (DOE/ET/27112—5-Vol.3) Geopressured geother- 
mal bibliography. Volume III. (Geopressure thesaurus). 
Second edition. Sepehrnoori, K.; Carter, F.; Schneider, R.; 
Street, S.; McGill, K. (Texas Univ., Austin (USA). Center 
a a Studies). May 1985. Contract AC07-79ET27112. 

S, PC Al0/MF A01; GPO Dep. File Number 
DEBSOOSBIE. 

This thesaurus of terminology associated with the geopres- 
sured geothermal energy field has been developed as a part of the 
Geopressured Geothermal Information System data base. The sub- 
ject scope includes: (1) geopressure resource assessment; (2) geolo- 
gy, hydrology, and geochemistry of geopressured systems; (3) 
geopressure exploration and exploration technology; (4) geopres- 
sured reservoir engineering and drilling technology; (5) economic 
aspects; (6) environmental aspects; (7) legal, institutional, and socio- 
logical aspects; (8) electrical and nonelectrical utilization; and (9) 
other energy sources, especially methane and other fossil fuel re- 
serves, associated with geopressured reservoirs. 


1501 Resource Status And Assessment 


13136 (EFN—11) Geothermal energy production. A 
review of the state of the art. Windelhed, K. (Energiforsk- 
ningsnaemnden, Stockholm (Sweden)). Jan 1985. 110p. (In 
Swedish). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86750199. 
The geothermal energy program of the Swedish Energy 
Commission aims at evaluating the technological and economic pos- 


sibilities of extracting energy in a, for Swedish conditions, suitable . 


way. This review reports the results achieved in the program and 
gives a brief overview of the international developments. 


13137 (PB—85-249126/XAB) Feasibility of direct utiliza- 
tion of selected geothermal water for aquaculture of macro- 
brachium rosenbergii. Technical report. Spinosa, C. (Idaho 
Univ., Moscow (USA). Water Resources Research Inst.). 
May 1984. 27p. NTIS, PC A03/MF AO1. 

The feasibility was tested of direct utilization of geothermal 
water for the aquaculture of Malaysian freshwater prawns (Macro- 
brachium rosenbergii). A problem with using geothermal water for 
aquaculture is the chemical composition of the water with high 
flouride levels being a particular problem. Results show that (1) 
some geothermal water in Idaho can be used directly for the aqua- 
culture of Macrobrachium rosenbergii, (2) high flouride levels 
cannot be directly correlated with high mortality rates and (3) low 
flouride levels do not correlate with high growth rates. 
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13138 Airborne temperature survey maps of heat flow 
anomalies for exploration geology. Del Grande, N.K. (Law- 
rence Livermore National Lab., CA). Bulletin, Geothermal 
Resources. Council (Davis, California); 14: No. 3, 3-13(Mar 
1985). Contract W-7405-ENG-48. 

From 2. thematic conference of the international symposium 
on remote sensing for exploration geology; Fort Worth, TX, USA 
(6-10 Dec > oe. 

Precise airborne temperature surveys depicted small pre- 
dawn surface temperature differences related to heat flow anoma- 
lies at the Long Valley, California, KGRA. Zones with conductive 
heat flow differences of 45 +/- 15 pcal/cm? (s) had predawn sur- 
face temperature differences of 1.4 +/- 0.3°C. The warmer zones 
had hot water circulating in a shallow (less than 60-m-deep) aqui- 
fer. Hot water is a useful geochemical indicator of geothermal and 
mineral resource potential. The precise airborne temperature survey 
method recorded redundant infrared scanner signals at two wave- 
lengths (10-12 jm and 4.5-5.5 zm) and two elevations (0.3 km and 
1.2 km). Ground thermistor probes recorded air and soil tempera- 
tures during the survey overflights. Radiometric temperatures were 
corrected for air-path and reflected-sky-radiation effects. Corrected 
temperatures were displayed in image form with color-coded maps 
which depicted 0.24°C temperature differences. After accounting 
for surficial features on the corrected predawn thermal imagery, 
there remained several anomalous zones. These zones had high 
temperature gradients at depths from 6 to 30 m, compared to the 
temperature gradients in nearby areas. 


1503 Geothermal Exploration And Exploration 
Technology 


13139 (SAND—85-2266C) Tool and a method for obtain- 
ing hydrologic flow velocity measurements in geothermal res- 
ervoirs. Carrigan, C.R.; Dunn, J.C.; Hardee, H.C. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 6p. (CONF-860111—1). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86005170. 

From 11. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (21 Jan 1986). 

Downhole instruments based on a thermal perturbation prin- 
ciple are being developed to measure heat flow in permeable forma- 
tions where convective transport of heat is important. To make 
heat flow measurements in these regions, the ground water velocity 
vector must be determined. A downhole probe has been designed 
to measure the local ground water velocity vector. The probe is a 
cylindrical heat source operated at a constant heat flux. In a con- 
vecting environment, surface temperatures on the probe are per- 
turbed from those values of a purely conductive environment. With 
the aid of analytical and numerical models, these temperature dif- 
ferences can be related to the local velocity vector. 4 refs., 2 figs. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 13140 
1508 Geothermal Power Plants 


13140 Economics of a conceptual 75 MW hot dry — 
geothermal electric power-station. Murphy, H.; Drake, R 
Tester, J.; Zyvoloski, G. (Los Alamos National Laborato 
Los Alamos, NM). Geothermics; 14: No. 2/3, 459-474(1985), 
(CONF-840508—). 

From Seminar on utilization of geothermal energy for elec- 
tric power production and space heating; Florence, Italy (14 May 
1984). 

Man-made, hot dry rock (HDR) geothermal energy reser- 
voirs have been investigated for over 10 years. As early as 1977 a 
research-sized reservoir was created at a depth of 2.9 km near the 
Valles Caldera, a dormant volcanic complex in New Mexico, by 
connecting two wells with hydraulic fractures. Thermal power was 
generated at rates of up to 5 MW(t) and the reservoir was operated 
for nearly a year with a thermal drawdown less than 10°C. A small 
60 kW(e) electrical generation unit using a binary cycle (hot geo- 
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thermal water and a low boiling point organic fluid, R-114) was op- 
erated. Interest is now worldwide with field research being con- 
ducted at sites near Falkenberg and Urach, F.R.G.; Yakedake 
Japan; and Rosemanowes quarry in Cornwall, U.K. To assess the 
commercial viability of future HDR electrical generating stations, 
an economic modeling study was conducted for a conceptual 75 
MWe) generating station operating at conditions similar to those 
prevailing at the New Mexico HDR site. The reservoir required for 
75 MWe), equivalent to 550 MW of thermal energy, uses at least 
nine wells drilled to 4.3 km and the temperature of the water pro- 
duced should average 230°C. Thermodynamic considerations indi- 
cate that a binary cycle should result in optimum electricity genera- 
tion and the best organic fluids are refrigerants R-22, R-32, R-115 
or R-600a (Isobutane). The break-even bus bar cost of HD electrici- 
ty was computed by the levelized life-cycle method and found to 
be competitive with most alternative electric power stations in the 
U.S.A. 


1509 Geothermal Engineering 


13141 (EPRI-AP—4342) Chemistry, scale, and perform- 
ance of the Hawaii geothermal project-A plant. Baughman, 
E.C.; Uemura, R.T. (Hawaii Electric Light Co., Inc., Hilo 
(USA)). Dec 1985. 116p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920117. 

The objective of this study was to determine the effects of 
scale, corrosion, and erosion of the geothermal resource on HGP-A 
Geothermal Wellhead Power Plant. Analysis of the fluid chemistry 
was made to interpret the cause of corrosion and scale deposition in 
the brine and steam systems. It was found that metal sulfide scale 
formation occurred in the steam system and silica type scale forma- 
tion in the brine system. The rate of scale deposition was strongly 
influenced by the chemical conditions in those systems. Although 
scale and corrosion did occur in the plant piping systems and equip- 
ment, they did not appreciably affect the performance of the plant. 
The results of this study will make the utilities more aware of the 
effects of geothermal fluid chemistry on scale deposition and corro- 
sion which may increase plant efficiency and reduce maintenance of 
future plants. 7 refs., 67 figs., 13 tabs. 


13142 Particulate control in geothermal injection. 
Kindle, C.H. (Pacific Northwest Lab., PRichland, WA). Bul- 
letin, Geothermal Resources Council (Davis, California); 13: 
No. 16, 9-12(Nov 1984). 

In the last two decades, geothermal development has been 
shifting from steam fields to the more common liquid-dominated 
reservoirs. To prolong the resource and to avoid degrading surface 
waters, the underground injection of the heat-depleted brine is in- 
creasingly becoming an accepted practice. Many brines, particular- 
ly those from the higher temperature reservoirs, undergo severe 
chemical disequilibrium during the energy extraction process be- 
cause of temperature and/or pressure changes. As the brine regains 
equilibrium, precipitates form that can plug the injection process. 
Several approaches to treating the brine prior to injection have 
been used, tested, proposed, or are possible. These approaches are 
discussed. 


13143 Review of lessons learned from the DOE/Union 
Baca Geothermal Project and their application to CSDP drill- 
ing in the Valles, Caldera, New Mexico. Goldstein, N.E.; 
Tsang, C.F. (Lawrence Berkeley Lab., CA). Bulletin, Geo- 
thermal Resources Council (Davis, California); 13: No. 6, 7- 
12(Jun 1984). Contract AC03-76SF00098. 

Geothermal trade papers and the general press have called 
attention to the Baca Project - a joint project of the US Depart- 
ment of Energy (DOE), Union Geothermal Company of New 
Mexico, and Public Service of New Mexico - and particularly to 
the lack of sufficient steam that caused cancellation of the planned 
50 MWe demonstration plant. A study of the difficulties that Union 
was encountering in developing the expected steam from its new 
production wells is presented. The Baca Reservoir Definition 
Review Team closely followed activities until the principal parties 
mutually agreed in January 1982 to terminate the project. The 
review team issued its final report later that year. In contrast to the 
negative outcome of the project, the less newsworthy but beneficial 
scientific aspects of the project may have been largely ignored 
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except by interested specialists in industry and research. Some of 
the lessons and information coming out of the project are discussed. 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 13137 


13144 (PB—85-245686/XAB) Sorption of lithium from a 
geothermal brine by pelletized mixed aluminum-lithium hy- 
drous oxides. Schultze, L.E.; Bauer, D.J. (Bureau of Mines, 
Reno, NV (USA). Reno Research Center). 1985. 20p. 
NTIS, PC A02/MF AOl1. 

An inorganic ion exchanger was evaluated by the Bureau of 
Mines for recovering lithium from geothermal brines. The ion ex- 
changer or sorbent was mixed hydrous oxide of aluminum and lithi- 
um that had been dried at 100 C. The dried precipitate was pelle- 
tized with a sodium silicate binder to improve flow rates in sorption 
tests. The sorbent was loaded to 2 mg Li/g of pellets and sorption 
from tne solution was independent of the concentrations of Ca, Fe, 
Mn, and Zn. Manganese and zinc were sorbed by the pellets but 
did not suppress lithium sorption. Lithium was desorbed with 
water, but none of the washing solutions investigated removed en- 
trained brine without stripping lithium. The complex nature of the 
sorption mechanisms is discussed. 
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13145 (AD-A—159597/4/XAB) Proposal for a small 
drifting buoy system of long life by utilizing wave power. 
Technical memo. de Sousa, M. (Royal Australian Navy Re- 
search Lab., Edgecliff). Feb 1985. 19p. NTIS, PC A02/MF 
AOl. 

The motion of a buoy system made up of a spar and toroid 
float is used to drive a linear induction generator. 


13146 (EFN—12) Swedish wave power project. Evalua- 
tion of a wave power plant using the hose-pump concept. (En- 
ergiforskningsnaemnden, Stockholm (Sweden)). Jan 1985. 
52p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86750200. 

This report presents an evaluation of a wave power genera- 
tor project using a so called hose-pump. When stretched by the 
waves, the volume contained by the hose is reduced, and a pump- 
ing effect is obtained. Field trials have proved the concept to be 
working. The evaluation is based on an outlined plant offshore of 
Norway using 360 hoses and totalling 64 MW distributed on 6 tur- 
bine plants. A kWh cost of about 0.20 SEK (about 0.023 dollar) is 
indicated for the Norwegian site. It is however felt that prototype 
tests need to be performed before a conclusive technical/economic 
judgement can be made. Anyway, the wave energy potential of 
Swedish coastal water is much lower than that of Norway. 


13147 (EFN-LET—1985-19) Wave power research 1983/ 
1984, Final report. Claeson, L. (Energiforskningsnaemnden, 
Stockholm (Sweden)). Oct 1984. 46p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86750204. 

Different reports are reviewed. They give an overview of 
the wave energy technique. One of them is the summary of five 
Scandinavian ‘expert seminars’ in which the following items were 
discussed: mooring, wave-measurements, materials, electrical equip- 
ment and economics. A study of some aspects of the wave climate 
of the southern Baltic has been made. The most important theories 
of wind generated waves are summarized. A group of wave energy 
scientists has estimated the wave power resource in Sweden to be 
20-25 TWh gros per year. 10 - 20 percent might be possible to 
bring into the grid net. A preliminary study indicates that the net 
power resource could be doubled if the waves far from the shore 
are taken into account. It is shown that about 80% of the energy is 
available during the winter half of the year when also the demand 
is highest. A new type of Japanese concept has been investigated 
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for Baltic wave conditions. The conclusion is that the cost for 
wave power will be around 2 SEK/kWh. Basic equations of hydro- 
dynamic forces and moments of floating bodies have been derived 
as well as connections to the energy capture width. A computer 
programme has been developed to simulate mooring forces etc of a 
buoy in irregular waves and with respect to directionality. It is 
shown that the wave energy output from a so called IPS-buoy will 
be increased 30 - 50 percent by phase control. On-line prediction 
and identification of waves is possible by means of an ARMA-proc- 
ess. This process can also be used to generate simulated non-period- 
ic wave trains or a filter for disturbances of the wave recorder 
signal. During the last eight years a lot of model tests with small 
buoys have been made in Swedish wave tanks. Some different types 
of AC-generators have been overviewed especially those which are 
suitable to variable driving speed. A study has also been made of 
different possibilities to optimize the electrical system by using 
modern power electronics. 


13148 (NHL-—2-8110) Evaluation of ocean wave energy. 
Calculated energy production. Malmo, O. (Norges Hydro- 
dynamiske Lab., Trondheim). Nov 1981. 66p. (In Norwe- 
gian). (STF—60A81110). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86750262. 

An evaluation of ocean wave energy as a supplementary 
energy source in Norway has been performed for the Norwegian 
Department of Energy. The expected energy production has been 
calculated for 4 different wave energy converts, located at three 
different possible sites along the Norwegian coast. Three of the 
considered converts are Norwegian and the fourth one is British. 
The basis of the calculations together with comments are given in 
two appendices. 


13149 (SI-R—800805-2) Measurements on a chute model 
of scale 1:50. Serck-Hansen, F. (Sentralinstitutt for Indus- 
triell Forskning, Oslo (Norway)). Jun 1982. 66p. (In Norwe- 
gian). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86750263. 

The results of measurements on a model at a scale of 1:50 of 
a chute for a wave energy converter are reported. The measure- 
ments were performed during the first quarter of 1982 and are in 
good agreement with earlier measurements at a scale of 1:100. A 
main purpose with the measurements was to investigate the effects 
of modifying the shape of the chute. The efficiency of the chute is 
presented as a function of the main parameters, the length of the 
period, the edge height and the energy influx. All the measure- 
ments were performed with regular waves. 


13150 (SI-R—810115-1) Instrumentation of a full scale 
lens element. Serck-Hansen, F. (Sentralinstitutt for Indus- 
triell Forskning, Oslo (Norway)). Mar 1982. 24p. (In Nor- 
wegian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86750261. 

A decription is given of a proposal for instrumentation of a 
full scale lens element in an energy converter based on the principle 
of focusing of waves. The various measuring tasks are specified, 
and proposals for the choice of the different types of sensors are 
given. 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 13410, 14513 
1701 Availability (climatology) 


REFER ALSO TO CITATION(S) 13166 


13151 (ECN—172) Load fluctuations and response of 
rotor systems in turbulent wind fields. Dragt, J.B. (Nether- 
lands Energy Research Foundation, Petten). Oct 1985. 33p. 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

A frequency domain model has been developed to take both 
time and space dependence of incoming wind turbulence into ac- 
count to determine the apparent wind speed fluctuations for a rotat- 
ing wind turbine blade and the consequent load fluctuations. Wind 
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speed and load fluctuations are described in frequency spectra, ex- 
panded in ‘rotational modes’ centred around the harmonics of the 
rotation frequency. Similar expansions apply to flexible rotor sys- 
tems, where frequency filters appear due to flapping blade motions. 
This is demonstrated for a hinged blade rotor. The filters are char- 
acterized by physical blade parameters like mechanical, centrifugal 
and aerodynamic stiffness and aerodynamic damping. The im- 
proved understanding of their determining role is an advantage of 
the model. The report includes calculated spectra, together with fa- 
tigue damage rate estimations. Applications and limitations of the 
model are discussed. (A.V.) 


13152 (NP—6770079) Wind conditions in oversea coun- 
tries in view of wind power utilization. Duensing, G.; 
Gruenewald, G.; Wagner, V.; Martens, G. (Deutscher Wet- 
terdienst - Seewetteramt, Hamburg (Germany, F.R.)). 1985. 
107p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86770079. 

The rapid progress in design and construction of wind ma- 
chines suggests a review of the possibilities of their adequate em- 
ployment. As the utilization of wind power in developing countries 
claims more and more interest, the design of such machines aiid its 
operating in those regions of the world require reliable wind- and 
climate-data information. This study offers an attempt to provide 
such data, which are extracted from observations at 65 locations 
within 19 countries. The following informations are given: Statistics 
of wind speed and direction, information on extreme wind veloci- 
ties as well as calms, statistics of relevant weather elements. The 
occurrence of wind and weather are related to the regional climate. 
This study consists of four volumes: Arabia, Africa, South America 
and Asia. This volume contains wind-data of Indian and Indonesian 
meteorological stations. 


13153 (STEV-VIND—84-24) Wind measurements using 
SODAR technique at Nidingen. Final report. Kvick, T.; Salo- 
monsson, S. (Statens Energiverk, Stockholm (Sweden)). 
May 1984. 38p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86750595. 

Wind measurements have been made during one year at a 
very small island 10 km off-shore the coast of Halland and abaout 
13 km north west of Ringhals. At Ringhal there is a 100 metres 
high meteorological mast about 1000 metres inland from the shore. 
The wind measurements at the island, Nidingen, has been made by 
means of SODAR-system. The instrumental error of the Sodar- 
system is never more than 0.4 m/s. During long term measurements 
the instruments can be neglected. Effects of atmospheric refraction 
cause other error wich, can be 4% at the 100 m level. The maxi- 
mum total error in individual wind speed can be 6%. The SODAR- 
system has worked well during one year measurements at Nidingen 
and has been out of function only during 20 days. During 7 of 
those the cause was stroke of lightning. The measured data was 
transmitted with a telecommunication system, to the computer at 
SMHI in Norrkoeping and the total accessability has been 85.6%. 
The median value of maximum elevation for accepted wind data 
achieved by the SODAR using averaging periods of 60 min has 
been 150 m. For elevations up to 75 m. the SODAR provided reli- 
able wind data during 87.9% of the measuring time period. With 
on-shore wind directions the mean difference in the wind speed at 
Nidingen and Ringhals was neglible although it had been relatively 
great on individual days. Due to sea-breeze the wind speed during 
some days was greater at Ringhals than at Nidingen. During off- 
shore wind directions the wind speed at Nidingen, as a mean, was 
1.2 m/s and 0.8 m/s higher than at Ringhals. The median wind 
speed was, at the 50 metres level, 7.9 m/s at Nidingen and 7.1 m/s 
at Ringhals and at the 100 metres level 8.6 m/s and 7.9 m/s. The 
potential wind energy production is thus 30 - 40% higher at Nidin- 
gen than at Ringhals. 


13154 (STEV-VIND—85-8) Simulation of series of wind 
II. Alexandersson, H. (Statens Energiverk, Stockholm 
(Sweden)). 1982. 14p. (In Swedish). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86750210. 

Data for 30 years have been calculated by simulation. As a 
basis the recordings from 1980 to 1982 at Maglarp, Naesudden and 
Ringhals have been used. 
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13155 (STEV-VIND—85-9) Analysis of the variation of 
wind and wind power. Part 1. yg vist, L. (Statens Energi 
verk, Stockholm (Sweden)). 1985. 24p. (In Swedish). NT S 
(US Sales Only), PC A02/MF AOl. File Number 
DE86750211. 

Data from wind simulation have been used to construct 
curves of constancy and to calculate statistical combinations e.g. 
correlations. An autoregressive process has been used. Wind series 
from 30 years have been analysed and the results are presented on 
diagrams and tables. 


13156 (STEV-VIND—85-10) Analysis of the variation of 
wind and wind power. Part 2. Hallqvist, L. (Statens Energi 
verk, Stockholm (Sweden)). 1985. Top. (In Swedish). NT- s 
(US Sales. Only), PC A02/MF AOl. File Number 
DE86750597. 
am to the report NE--1982-12. 

@ paper presents the variations of wind power per week 

calculated and analysed for a period of 30 years. 


13157 (STEV-VIND—85-13) Study of power and the var- 
iation of wind. Skugge, G. (Statens Energiverk, Stockholm 
(Sweden)). Dec 1983. 6lp. (In Swedish). (SV-SD—5167). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86750212. 

A compilation of the average hourly values of wind speed at 
5 different places in Sweden is presented. The wind speed has been 
recorded at different heights at Byxelkrok, Boesarp, Naesudden, 
and Ringhals. The risk and statistics of cut-outs of the plants are 
discussed in connection with the control of power output. 


13158 (STEV-VIND—85-23) Forecasting the wind in the 
layer 50-150 m. Toernevik, H.; Olsson, E.; Gollvik, S. (Sta- 
tens Energiverk, Stockholm (Sweden)). Feb 1985. 32p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO01. File 
Number DE86750186. 

A system for forecasts of wind in the layer 50-150 m has 
been developed. A prominent feature is that different approaches 
are utilized for different timescales. We have found it necessary, for 
forecasts up to 12 hours, to utilize a detailed analysis system, at this 
stage used on a southern Scandinavian area. By utilizing this, as 
well as the forecasts from the large scale operational model (LAM), 
we have shown that a statistical prediction model yields far better 
wind forecasts than those of persistance. We have also developed a 
simplified dynamical model (VAM=Vorticty Advection Model), 
which utilizes the detailed information of a meso scale analysis. 
This has proven to be the best forecasting tool for the timescales 
from 6 to 12 hours. The results are promising, and we believe that 
further improvement of this model can be made. To simulate small 
scale winds for longer timescales i.e. from 12 to 36 hours we have 
utilized both a dynamical and a statistical interpretation method ap- 
plied to the operational model of SMHI (LAM). All the models are 
verified against wind observations carried out at Naesudden (Got- 
land) during the period May 1983 - January 1984. The forecasts 
have been tested at the levels 54, 96 and 145 m and the mean wind 
of the layer 54-145 m. All wind measurements are averaged over 10 
minutes. The final wind error as a function of forecast length, when 
the best models are utilized, is depicted. These results are arrived at 
by use of crossvalidation, and can therefore be regarded as realistic 
from an operational point of view. It may be pointed out that, in an 
earlier paper we estimated the unpredictable and undiagnosable part 
of the wind to about 0.6 m/s. 
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REFER ALSO TO CITATION(S) 13170, 13174, 13428 


13159 (KTM/E-D—78) Small wind turbine generators in 
space heating - economic and planning aspects. Peltola, E.; 
Pihala, H.; Peltola, R. (Ministry of Trade and Industry, Hel- 
sinki (Finland). Energy Dept.). 1985. 106p. (In Finnish). 
NTIS (US — Only), PC A06/MF AOl. File Number 
DE86750271 

In Finland it is possible to cover 70% of the total heat 
demand of a single family house in good wind conditions, if the es- 
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timated energy output of the WTG exceeds at least 30% the heat 
demand of the building. The investment costs of a factory-made 
WTG with necessary equipments are estimated to be 94000-114000 
FIM. It can be profitable, if the mean wind speed at 10 m height 
exceeds 6.5 m/s, the price of the replaced heating energy is 0.25 
FIM/kWh and the total heat demand exceeds 60 MWh/a (insuring 
that all the wind energy produced can also be used). Thus, for ex- 
ample, a part of the heat demand of 3 or 4 small houses can be cov- 
ered by wind energy profitably. The size of the storage does not 
have as significant effect on the profitability as the heating demand. 
Additional investment made on the storage is, however, profitable 
upto the considered storage size of 5 m* There are at least 35 
WTG's built for heating purposes in Finland. More than two thirds 
of them are made by individual amateurs. Experiences and measure- 
ment results do not exist or are not available except in some rare 
cases. In the second part, aspects to be considered in the planning, 
building and operating a small WTG, are presented on the basis of 
the existing foreign requirements for small WTG’s, as well as of the 
native standards and regulations of the authorities. The weather 
conditions and the load cases, which the WTG should withstand 
are mainly defined according to the Swedish requirements for small 
WTG’s. The requirements for the electrical equipment of the WTG 
and the connection of the WTG to the public grid given in Finnish 
regulations and recommendations are presented. 
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REFER ALSO TO CITATION(S) 12965, 13095, 13103, 13151, 13157, 13159 


13160 (DOE/NASA—20320-67) Description and test re- 
sults of a variable speed, constant frequency generating 
system. Brady, FJ. (National Aeronautics and Space Ad- 
ministration, Cleveland, OH (USA). Lewis Research 
Center). Dec 1985. Contract AI01-76ET20320. 17p. 
(NASA-TM—87181). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86005652. 

The variable-speed, constant frequency generating system 
developed for the Mod-O wind turbine is presented. The develop- 
ment of this system occurred in several stages. This report de- 
scribes the system as it existed at the conclusion of the project. The 
cycloconverter control circuit is described in detail. The major ad- 
dition to the control circuit, field-oriented control, is also described. 
Laboratory test and actual wind turbine test results are included. 


13161 (DTH-AE-R—36) Frequency and voltage regula- 
connected 


tion of a wind turbine mous alternator not 

to the electric grid. Hoegh Olesen, O. (Danmarks Tekniske 
Hoejskole, Lyngby. Lab. for Almen Elektroteknik). May 
1983. 15p. (In Danish). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86750166. 

Equipment is described for controlling a capacitor magne- 
tized asynchronous alternator not connected to the electric grid and 
operated by a small wind turbine. The construction of the control 
equipment is simple and cheap. 


13162 (DTH-AE-R—41) Cut-in of wind turbine asynchro- 
nous alternator to the electric grid. Hoegh Olesen, O. (Dan- 
marks Tekniske Hoejskole, Lyngby. Lab. for Almen Elek- 
troteknik). Sep 1983. 14p. (In Danish). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86750165. 


Equipment is described that makes the cut-in of an asynchro- 
nous alternator to the electric grid possible without bad impulse. 
The cut-in is based on measuring the time of revolutions of the al- 
ternator. By a synchronous number of revolutions the alternator is 
connected gradually through thyristors. At full cut-in the connec- 
tion is taken over by a contactor. The equipment is largely based 
on digital technique. 
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13163 (N—86-11667) Effect of accuracy of wind power 
prediction on oe — operator. Final Report. Schlueter, 
R.A.; Sigari, G.; Costi, T. (Michig an State Univ., East Lan- 
sing (USA)). Jun 1985. 188p. NTIS, PC A09/MF AOl. 

This research project proposed a modified unit commitment 
that schedules connection and disconnection of generating units in 
response to load. A modified generation control is also proposed 
that controls steam units under automatic generation control, fast 
responding diesels, gas turbines and hydro units under a feedfor- 
ward control, and wind turbine array output under a closed loop 
array control. This modified generation control and unit commit- 
ment require prediction of trend wind power variation one hour 
ahead and the prediction of error in this trend wind power predic- 
tion one half hour ahead. An improved meter for predicting trend 
wind speed variation is developed. Methods for accurately simulat- 
ing the wind array power from a limited number of wind speed 
prediction records was developed. Finally, two methods for pre- 
dicting the error in the trend wind power prediction were devel- 
oped. This research provides a foundation for testing and evaluat- 
ing the modified unit commitment and generation control that was 
developed to maintain operating reliability at a greatly reduced 
overall production cost for utilities with wind generation capacity. 


_ (NP—6750172) Test Station for Windmills. Peter- 

, H. (ed.). (Risoe National Lab., Roskilde (Denmark)). 
1985. 24p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86750172. 

The Test Station for Windmills was established in 1978, fi- 
nanced by the Danish Ministry of Energy, with the aim of support- 
ing the development of windmills in Denmark. The Test Station 
has seven platforms for testing grid connected windmills of genera- 
tor size up to 500 kW, one for wind/diesel and some for wind 
pumps. The work programme for the Test Station covers the fol- 
lowing areas: Standard testing and systems evaluation for licensing 
windmills in Denmark; Development testing of windmills; Engi- 
neering reviews; Consultancy to industry; Consultancy to authori- 
ties; Wind resources assessments; Research and development. 


13165 (PB—85-240224/XAB) Wind systems for pumping 
water: a training manual, Eschenbach, W. (Denver Research 
Inst., CO (USA); Peace Corps, Washington, DC (USA). In- 
formation Collection and Exchange). 1984. 83p. (PC/ICE/ 
T—25). NTIS, PC A0S5/MF AO1. 

The manual contains information on design and construction 
of wind systems. Divided into 21 training sessions with schedule of 
activities and approximate time required for each. Includes many il- 
lustrations and tables plus descriptive bibliography of other sources. 


13166 (PB—85-248631/XAB) Understanding wind 
energy. Technical paper. Manwell, J.F.; Cromack, D.E. 
(Volunteers in Technical Assistance, Inc., Arlington, VA 
ws). 1984. 38p. (VITA/TP—11:11/84). NTIS, PC A02/ 


The sun is the original source of wind energy. Sunlight 
warms the sea, land, and mountains at different rates. This creates 
inequalities in the temperature of the earth’s atmosphere. These 
thermal imbalances produce air in motion--or wind. Wind machines 
capture the energy of the wind and convert this energy into me- 
chanical motion or electricity. The typical wind machine consists of 
a rotor or turbine, which are usually mounted upon a tower. The 
wind rotates the turbine or rotor, which turns the shaft of an elec- 
trical generator or a mechanical device. If the wind system pro- 
duces electricity, the electrical power may be used immediately or 
stored in batteries for later use. 


13167 (PNL—5721) Calculation of wake power losses in 
a two-level array: a simple case study. Barnard, J.C. (Pacific 
Northwest Labs., Richland, WA (USA)). Dec 1985. Con- 
tract AC06-76RL01830. 20p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86005671. 

One method of adding capacity is to install another array of 
turbines whose hub height is above the existing array. This report 
estimates the wake interference that could be expected in a two- 
level array. Interference is estimated for a typical situation that may 
be encountered by a wind farm developer. A modified Lissaman 
array model is used to make the wake interference calculations. 
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The model calculations show that the wake interference between 
the two levels is small for the turbine characteristics and turbine 
layouts considered. (The windwise spacings are about 5.4 and 
10.8D for the lower and upper levels of turbines, respectively.) 
Power losses are about 5% or less at rated speed. Thus, two-level 
arrays may be a viable way of increasing the generating capacity of 
existing wind farms. 


13168 (STEV-VIND—85-12) Effect of wind power on 
long-range control. Hallqvist, L. (Statens Energiverk, Stock- 
holm (Sweden)). 1985. 16p. (In Swedish). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86750599. 

Appendix to the report NE--1982-12. 

This paper describes the power production system by the 
year 2000 and the influence of the wind power control on hydro- 
electric power systems. The shortest increment of time is one week 
in this case. It is concluded that there will be no serious control 
problems. 


13169 (STEV-VIND—85-14) Validation of mathematical 
models for WTS-3. Mattsson, S.E. (Statens Energiverk, 
Stockholm (Sweden)). 1985. 13p. (In Swedish). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86750218. 

Differences of input and output signals of the ARMAX 
model have been estimated and compared with mathematical 
models. Two measurement series have been treated. Power spectra, 
turbine rotations and the reference value of the turbine blade servo 
systems are presented on graphs. The results can be used for the 
control system during gusty wind to attain improved safety. 


13170 (STEV-VIND-—85-19) Wind power plant of Nae- 
sudden. Program for full-scale testing. Mets, V. (Statens En- 
ergiverk, Stockholm (Sweden)). Sep 1984. 54p. (In Swed- 


ish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86750179. 

The aim of the program is to provide data on costs, tech- 
niques and other circumstances concerning the utilization of wind 
power for generating electric power in the future. Besides specific 
wind power problems, an evaluation of the function of the plant 
will be made. This will include the relations such as wind-power- 
energy production coordination with the power supply system, 
constructional strain and stresses and environmental effects such as 
noise and TV interference. 


13171 (STEV-VIND—85-20) Wind power plant of Nae- 
sudden. Progress report. Full-scale testing. Mets, V. (Statens 
Energiverk, Stockholm (Sweden)). Sep 1984. 64p. (In Swed- 
ish). (SV-FUD—6-1). NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE86750180. 

The wind turbine is a 2 MW horizontal axis machine with a 
rotor diameter of 75 m. The unit was turned over to the customer 
on Aug 1983. The test program was delayed by 6 months because 
of a damaged part in the gearbox. On September 4, 1984 the total 
number of running hours was 906 and the production was 1050 
MWh. The cause for the disturbances is mainly connected to the 
blade pitch mechanism. The availability of the machine has been 
59% from May | to Sep 2. 


13172 (STEV-VIND—85-22) LDB-VAWT Systems anal- 
ysis phase 3. Executive summary report. Stenstroem, B.; 
Bergqvist, B.; Gustafsson, A.; Ljungstroem, O.; Lander, L.; 
Pettersson, B.; Sparrentoft, K.; Dahlberg, J.Aa.; Vollan, A. 
(Statens Energiverk, Stockholm (Sweden)). Jan 1985. Sip. 
(LDB—03-ES). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE86750194. 

This report deals with the L-turbine having the double blade 
system. The concept is considered in off-shore sitings. System anal- 
ysis phase 3, 1983/1984 treats complementary subsystems technolo- 
gy analyses for a 125 m diam., 9.5 MW baseline project and system 
sizing analysis covering smaller turbine sizes with cost effectiveness 
evaluation. 
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13173 (STEV-VIND—85-26) Wind power stations off the 
Swedish coast. Some proposed locations. Hardell, R. (Statens 
Energiverk, Stockholm (Sweden)). Oct 1984. 43p. (IAE—7- 
B3-02). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86750181. 

The location proposals for wind power stations presented in 
this report have as their main criterion that the depth of water 
should be between 10 and 30m and that the distance to land should 
be greater than 3-4 km. The assessment will thus constitute a basis 
for a conceivable future compromise between interests in the utili- 
zation of wind power and other interests. Perhaps 600-1000 large 
units could be installed. This would amount to a total annual 
energy production of 6-10 TWh. 


13174 (STEV-VIND—85-27) Wind power plants off the 
Swedish coasts. Estimate of generation costs. Hardell, R. 
(Statens Energiverk, Stockholm (Sweden)). Dec 1984. 32p. 
(IAE—7-B3-03). NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE86750182. 

Two alternative sites for the location of wind power plants 
are discussed. The first one is off the southern part of the island of 
Oeland at the east coast of Sweden and the second one off the west 
coast around 50 km south of Goeteborg. Both these areas allow for 
the siting of a large number of wind power plants. The costs for 
the construction and for the energy production have been calculat- 
ed for several cases. The generation cost was found to be between 
0.22 SEK per kWh and 0.42 SEK per kWh. 


13175 (STEV-VIND—85-29) Investigation of a simula- 
tion model of an autonomous wind-diesel power plant. Holmb- 
lad, L.; Linders, J. (Statens Energiverk, Stockholm 
(Sweden)). Jan 1984. 73p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86750224. 

An asynchronous generator driven by a computer controlled 
DC-motor has been used for the simulation. The diesel engine is 
simulated by a DC motor which drives a synchronous generator 
with an attached flying wheel. The superfluous power is taken care 
of by a power control unit. The operation is controlled by a pro- 
gram-controller. The model has 4 operational states. The evaluation 
of the results shows that voltage band frequency are kept stable, 
whereas the diesel engine will start too many times. The simulated 
wind power plant will be switched directly to the autonomous net- 
work. Along with the starting diesel engine these will be disturb- 
ances of the network. 
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13176 (DOE/NBM—6005719) Bonneville Power Admin- 
istration, a bibliography, 1930-1963. Norwood, D.; Burgh- 
ardt, J. (USDOE Bonneville Power Administration, Port- 
land, OR. Library). Jul 1964. 109p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE86005719. 

This bibliography encompasses only the nontechnical aspects 
of BPA and its operations. Congressional hearings and other public 
documents have been selected to illustrate particular features of 
BPA’s history. Each section lists books and public documents fol- 
lowed by periodical articles. The appendices list newspaper articles 
from the New York Times, the Portland Oregonian and the Oregon 
Journal. These appendices are designed to assist in tracing the his- 
tory of BPA. 


13177 (EPRI-EL—4323) Artificial intelligence technol- 
ogies for power system operations. Final report. Talukdar, 
S.N.; Cardozo, E. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Design Research Center). Jan 1986. 63p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920132. 

Researchers in this study examined the potential of artificial 
intelligence (AI) technologies for improving problem-solving strate- 
gies in 16 power system operations. To demonstrate the use of AI 
in the area they considered most promising, contingency selection- 
security assessment, they also developed two programs - one to 
simulate network protection schemes, the other to diagnose faults. 
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13178 (EPRI-TI—4408-SR-Vol.3) Digest of research in 
the electric utility industry. Volume 3. 1984-1985. (Electric 
Power Research Inst., Palo Alto, CA (USA)). Dec 1985. 
786p. Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303. File Number T186920140. 

"The Digest of Research in the Electric Utility Industry” is 
the printed edition of EPRI’s Electric Power Database (EPD). The 
five-volume Digest contains records of completed and ongoing re- 
search and indexes. This volume, Volume 3, contains records of re- 
search ongoing or completed in 1984 and 1985. Projects are ar- 
ranged by EPRI technical categories, which include fossil fuels, nu- 
clear power, advanced power systems, transmission, distribution, 
and environmental assessment. Research records include informa- 
tion on sponsors, project title, research correspondent, contractors, 
funding, publications, and products; and they provide a technical 
abstract of the research objectives and results. (Some projects 
funded for less than $15,000 may not have an abstract.) The other 
Digest volumes are Volume 1, "Digest-81", which covers research 
completed 1973-1980; Volume 2, "Digest-84” (EPRI TI-3911-SR), 
which covers research completed between 1981 and 1983; and Vol- 
umes 4 and 5, "Digest-85” (EPRI TI-4408-SR). Volume 4 contains 
an index of reporting corporations and an index of subject terms A- 
L. Volume 5 contains subject terms M-Z. 


13179 (EPRI-TI—4408-SR-Vol.4) Digest of research in 
the electric utility industry. Volume 4. Corporate index and 
subject index A-L. (Electric Power Research Inst., Palo 
Alto, CA (USA)). Dec 1985. 526p. Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303. File Number 
1186920141. 

The “Digest of Research in the Electric Utility Industry” is 
the printed edition of EPRI's Electric Power Database (EPD). The 
five-volume Digest contains records of completed and ongoing re- 
search and indexes. This volume, Volume 4, contains an index of 
reporting corporations and an index of subject terms alphabetically 
arranged, A-L. Volume 5 contains subject terms M-Z. Both indexes 
reference the location numbers of the project descriptions con- 
tained in Volume 1, “Digest-81”, which covers research completed 
1973-80; Volume 2, “Digest-84” (EPRI TI-3911-SR), which covers 
research completed between 1981 and 1983; and in Volume 3, 
“Digest-85” (EPRI TI-4408-SR), which covers research in progress 
or completed in 1984 and 1985. 


2001 Power Plants And Power Generation 


= ALSO TO CITATION(S) 12683, 13163, 13687, 13698, 13774, 13961, 


13180 (BLG—569) Symposium on high temperature mate- 
rials for coal conversion and utilization: proceedings. Nihoul, 
J.; Goossens, W.R.A. (Centre d’Etude de l’Energie Nu- 
cleaire, Mol (Belgium). Studiecentrum voor Kernenergie). 
= 1984. 176p. NTIS (US Sales Only), PC A09/MF AOl1. 
File Number DE85901911. 

The compiled papers indicate that in general terms it is tech- 
nically feasible to select appropriate materials for the construction 
of coal conversion plants. More information is needed, however, on 
the long-time performance of materials in pilot plants and commer- 
cial units. Where for some areas economical improvement is the 
challenge, in other areas new or advanced high temperature materi- 
als and new construction technologies are needed. This appears to 
be the case for superheaters in advanced pulverized coal combus- 
tors, for raw gas heat exchangers in gasification systems, for gas 
turbines in combined cycle flow sheets and for various components 
in new coal utilization processes under development. Although 
many of the materials problems arising in coal technology, look fa- 
miliar at first sight, they happen to be more stringent and very 
interacting in advanced applications of coal technology. The pres- 
ence of the coal hetero-atom and the diverse composition of the 
minerals present in the coal are an indication of the multiple oxida- 
tive or reductive agents effecting the corrosion of materials. This 
multi-component chemical environment is enlarged by the oxidative 
or reductive nature of the gases produced. Furthermore, corrosion 
is enhanced by the high temperature which may give rise to the 
presence of liquid coal slag or solid ash particulates. Finally, the 
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contact between the construction materials and the fluid streams 
loaded with solid particulates additionally introduces erosion phe- 
nomena. The purpose of this symposium was to review the state of 
the art of construction materials which are available or under de- 
velopment for application in coal conversion technology. Seven 
papers have been entered individually into EDB and ERA. 


13181 (BLG—569, pp 25-70) High temperature materials 
for energy technologies. Van de Voorde, M. (Commission of 
the wc Communities, J.C.R., The Netherlands). Sep 
1984. IS (US Sales Only), PC A09/MF AO0Ol. File 
Number DE85901911. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 

Review of energy sources available now and in the future 
and of the methods for extracting the usable energy efficiently, has 
shown that there is an almost universal need for high-temperature 
materials. Technological developments are leading continuously to 
higher demands being placed on materials for use in established 
power production industries. This drive is also leading to the need 
for new materials to meet new requirements of increased efficiency, 
improvement of reliability, increased safety and long design lives. 
To enable energy technologies to continue to progress there will 
have to be an increased tempo of materials R & D. The major areas 
requiring research and development efforts will include: high-qual- 
ity alloys of optimized composition to give the require strength/ 
toughness/weldability made into components by efficient close-to- 
size production techniques; coatings and claddings to give reliable 
protection of the load-carrying component under increasingly ardu- 
ous conditions of corrosion, erosion and temperature; engineering 
ceramics in order to yield high-strength, corrosion-resistant materi- 
als with much improved toughness (tolerance of flaws) and consist- 
ency of properties; and quality assurance in order to enable more 
efficiently designed plants to be built and more reliable estimates of 
remanent lifetimes to be made. 16 refs. 


13182 (BLG—569, pp 91-126) Materials for advanced 
steam and industrial gas turbines. Gruenling, H.W.; Schnei- 
der, K. (Brown, Boveri and Cie A.G., Mannheim, Germa- 
ny). Sep 1984. NTIS (US Sales Only), PC A09/MF AO1. 
File Number DE85901911. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 

In steam turbine poet on. steam temperatures up to 
600°C and even 650°C may be realized: Using conventional ferritic 
or martensitic steels together with steam cooling or using austenitic 
steels and nickel base alloys, respectively. The use of austenitic ma- 
terials requires additional research and development in the field of: 
thermo-mechanical properties (especially creep fatigue interaction); 
manufacturing technologies for large pieces (forging, casting, weld- 
ing); non-destructive testing or inspectability; and design (strain or 
transient tolerant). However, strict limitations of process tempera- 
tures and pressures may come from the superheater and reheater 
sections. Thermal, mechanical and chemical properties of available 
materials may limit steam temperature at 600°C or even less when 
economic tube exchange rates are taken into account. An advantage 
of 50 to 100°C over current ferritic or martensitic materials seems 
to be of some interest. This could also be beneficial for other com- 
ponents as pipes, valves, and rotors. In gas turbine technology, in- 
creased gas inlet temperatures will be achieved with: advanced 
alloy systems with more heat resistant strengthening phases; ad- 
vanced cooling concepts in combination with new manufacturing 
methods; and combined concepts with advanced alloys and ade- 
quate cooling. 25 refs., 29 figs., 4 tabs. 


13183 (BLG—569, pp 127-142) Corrosion protection 
problems in coal conversion systems. Meadowcroft, D.B. 
(Central Electricity Research Labs., Leatherhead, England). 
Sep 1984. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE85901911. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 

The provision of corrosion-resistant, high temperature mate- 
rials is an essential requirement for the commercial development of 
advanced coal conversion systems. The critical areas are reviewed. 
They include boiler materials for advanced pulverized coal combus- 
tion, in-bed and gas turbine materials for fluidized bed combustion, 
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and gasifier and heat exchanger materials for gasification systems. 
17 refs., 2 figs., 3 tabs. 


13184 (CONF-840971—, pp 796-803) Progress report of 
testing at the Department of Energy's Coal Fired Flow Facili- 
ty. Muehlhauser, J.W.; Attig, R.C. (Univ. of Tennessee 
Space Institute, Tullahoma). 1984. NTIS, PC A99/MF AO1. 
File Number DE85012243. 

From 1. annual Pittsburgh coal conference; Pittsburgh, PA, 
USA (17 Sep 1984). 

The status of testing at the Department of Energy's Coal 
Fired Flow Facility has been reviewed and updated. The Low 
Mass Flow test train is being assembled and tested in five separate 
hardware configurations. More than 100 hours of operation have 
been accumulated on the first two configurations while firing coal 
at MHD conditions. Initial data acquired regarding nitrogen oxides 
and sulfur dioxide are discussed. Experimental results at the Low 
Mass Flow train and kinetic calculations for proposed commercial 
plants indicate that NO/sub x/ emissions can be controlled to about 
50% of NSPS standards or less. The use of potassium as a seed ma- 
terial provides an inherent and effective means of controlling SO. 
emissions to levels below NSPS standards. Measurements of fly 
ash/seed properties were made and particle size distributions and 
electrical resistivity measurements determined. Initial slag and seed 
interactions tests indicated that the coal slag from the slag tap con- 
tained 15-20% potassium and evidence indicates that most of it is 
recoverable. Downstream of the secondary combustor, about 90% 
of the fly ash-seed mixture is water soluble K2SO,. Finally, an envi- 
ronmental program was described including ambient air, water 
quality and terrestrial monitoring. Most of the components for a 
third configuration, which will add superheater tube banks, an air 
heater and a baghouse, have been installed. Testing of this configu- 
ration is underway and preparations are being made for procure- 
ment of an electrostatic precipitator, which when added to the 
other flow train components, will comprise the fourth configura- 
tion. 


13185 (DOE/MC/20463—1768) Thermal preconditioning 
of coal/water mixtures. Final report. Roffe, G.; Miller, G. 
(General Applied Science Labs., Inc., Westbury, NY 
(USA)). Oct 1984. Contract AC21-83MC20463. 29p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85008191. 

Thermal preconditioning of coal/water mixtures is a process 
proposed for use with stationary gas turbine engines in which the 
CWM is heated before delivery to the combustor in order to ac- 
complish the water vaporization and coal pyrolysis/devolatilization 
steps prior to injection. The process offers a number of potential 
advantages such as the ability to start the engine without the use of 
an auxiliary fuel system, the elimination of atomizing nozzles, in- 
creased flame stability for proper turndown, compatibility with 
NO/sub x/-control techniques such as rich-burn-quick quench com- 
bustors, and potentially faster char burnout. The objective of the 
program was to obtain information which will allow the feasibility 
of thermal preconditioning to be evaluated. The economics of the 
process and its impact on a combined cycle system have been ad- 
dressed. The slurry heating and boiling processes have been studied 
and the relationships between fuel properties, temperature and resi- 
dence time in the processing apparatus and the evolution of com- 
bustible gases have been measured. A special apparatus was de- 
signed and constructed for the experimental portion of the pro- 
gram. Results indicate that at temperatures above 900°F significant 
devolatilization can be accomplished in residence times on the 
order of one second. A preliminary economic and performance 
analysis has been completed for the thermal preconditioning proc- 
ess. Four gas turbine power plant concepts incorporating thermal 
preconditioning of CWS have been investigated. These concepts 
differ from one another in the source of heat used for the precondi- 
tioning process. Heat paths have been defined and the relationships 
between the efficiencies and operating conditions of the various 
components on heat rate and plant output have been determined. 
The analysis indicates that increases in heat rate of less than 5% 
can be expected. 4 refs., 10 figs., 2 tabs. 
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13186 (EPRI-AP—4257-SR-Vol.2, pp 23.1-23.14) Expe- 
rience at cool water with General Electric combined-cycle 
equipment, Rib, D.M.; Plumley, D.R. (General Electric Co., 
Schenectady, NY). Dec 1985. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T186920119. 
(CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA e Apr 1985). 

The successful startup of the Cool Water Coal Gasification 
Program in 1984 marked the first domestic operation of commercial 
combined cycle equipment in an Integrated Coal Gasification Com- 
bined Cycle (IGCC). The initial operating experience of the Cool 
Water IGCC has verified expectations of superior environmental 
performance while achieving relatively high efficiency. The ability 
to meet tightening environmental regulations positions the IGCC as 
an important factor in the power generation market. The General 
Electric Company, a participant in the Cool Water Program, sup- 
plied the combined cycle equipment. The components of the com- 
bined cycle were adapted from proven commercial designs. The 
combined cycle has the flexibility to operate on synthetic fuel gas 
with a range of conditions, and can operate independently on oil 
fuel. 5 refs., 3 tabs. 


13187 (EPRI-AP—4257-SR-Vol.2, pp 24.1-24.27) Japa- 
nese high-efficiency, reheat turbin 
a (Engin 


e development. Takeya, 

gineering Research Association for Advanced 

Gas Turbines, Tokyo, Japan). Dec 1985. Research Reports 

Center, Box 50490, Palo Alto, CA 94303. File Number 
11869201 19. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA. ye Ags 1985). 

The Engineering Research Association for Advanced Gas 
Turbine (ERAAGT) was established in 1978 as a joint research or- 
ganization by 14 Japanese gas turbine and gas turbine materials 
manufacturers. In the same year, the Japanese government started a 
national project for energy conservation called the Moonlight 
Project and ERAAGT was selected for research and development 
of the advanced gas turbine for this project. Two development 
stages were planned: the first step was development of a pilot plant 
(AGTJ-100A) and the second step a prototype plant (AGTJ-100B). 
Laboratory R and D tests for gas turbine components have also 
been carried out in parallel with the development of Reheat Gas 
Turbine hardware. The pilot plant at the Sodegaura Power Station 
of the TOKYO ELECTRIC POWER CO., INC. (TEPCO) has 
been undergoing performance tests since 1984 but has yet to attain 
its target performance. In this paper, the plan and the present situa- 
tion for the AGTJ-100A Pilot Plant will be described along with 
the general characteristics of the Reheat Gas Turbine. 7 refs., 16 
figs., 12 tabs. 


13188 (EPRI-AP—4257-SR-Vol.2, pp 25.1-25.21) Ad- 
vanced gas turbines for efficient and reliable combined-cycle 
plants. Becker, B.; Schulten, W. (Kraftwerk Union AG, 
Muelheim-Ruhr, Germany). Dec 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920119. (CONF-850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

Several possibilities of improving the efficiency of coal-fired 
power stations by the use of combined cycles are described. Voelk- 
lingen and Gersteinwerk K are two examples for such new applica- 
tions of gas turbines. For future power stations with combined 
cycles and integrated coal gasification, a highly efficient gas turbine 
is needed. The paper shows the potential effect of improvements in 
component efficiencies, pressure ratio and turbine inlet temperature. 
An increase in diameter at constant speed of rotation leads to 
higher stage pressure ratios and mass flows. Newly developed su- 
percritical profiles reduce the additional aerodynamic losses caused 
by transonic Mach numbers in the compressor. Covering the entire 
inner surface of the combustion chamber with ceramic tiles solves 
the combustor wall cooling problem at higher turbine inlet tem- 
peratures. The intensification of internal cooling by the use of pre- 
cooled air raises the allowable turbine inlet temperature by about 
150°C. The effect of coal gas impurities on erosion and corrosion at 
high gas temperatures will be investigated in two test rigs. NO/sub 
x/ and CO-emissions have to be minimized. By retaining the de- 
scribed conservative basic design, high availability will be main- 
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tained in further development towards higher efficiencies. 14 refs., 
14 figs. 


13189 (EPRI-CS—4387) Eddy-current nondestructive 
testing of turbine generators. Final report. McCary, R.O.; 
Viertl, J.R.; Chari, M.V.K. (General Electric Co., Schenec- 
tady, NY U SA). Corporate Research and Development 
Dept). Jan 1986. 53p. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920136. 

This project seeks to develop improved eddy current tech- 
niques for the inspection of turbine generator components. The 
physics of eddy current nondestructive testing are described, using 
a largely intuitive and experimental approach. Near-optimal trans- 
ducers, intended for use with a standard commercially available 
eddy current test instrument, are described in detail. The intended 
application, in-service inspection of turbine-generators (bore holes, 
blades, and retaining rings), includes both magnetic and nonmagnet- 
ic materials and thus requires different transducer designs. Test re- 
sults provide experimental validation of the analytical studies. A 
manually operated experimental system was assembled using strip 
chart recorder output, and a large number of calibrating artifacts 
(drilled holes and EDM slots and notches) were provided, so that 
system performance could be demonstrated in the laboratory. De- 
tails are given of both the system and its performance. The system 
has been tried out under both factory and in-service inspection con- 
ditions. 17 refs., 41 figs., 3 tabs. 


13190 (LUTMDN/TMVK—S5137-1-54-1984) Gas turbine 
concept for a PFBC plant. Hellstroem, F.; Nilsson, L.O. 
(Lund Inst. of Tech. (Sweden). Div. of Heat and Power En- 

gineering). Dec 1984. 91p. (In Swedish). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86750208. 

The specifications of a gas turbine for a PFBC plant have 
been evaluated, using the parameters of the projected ASEA PFBC 
plant. The turbines of the interesting power range available on the 
market have been reviewed and a comparison of the best suited 
ones is made. 


13191 (NP—6770080) Implementation of multivariable 
control algorithms for a Basic PEARL program library, illus- 
trated by the example of a power plant unit. Alt, M. (Stutt- 
gart Univ. (Germany, F.R.). Fakultaet 5 - Energietechnik). 
18 Sep 1984. 106p. (In German). NTIS (US Sales Only), PC 
A06/MF AO01. File Number DE86770080. 

By applying optimum multivariable central algorithms, the 
quality of process computer central of complex processes can be 
improved, while the implementation expenditure can be kept low 
by using prefabricated mature program modules. The following 
steps were undertaken to achieve this purpose: Use the process 
computer-independent, portable programming language Basic 
PEARL; develop and use a Basic PEARL program library; imple- 
ment two multivariable control algorithms in the Basic PEARL 
program library (an optimum status control algorithm and a subop- 
timum output variable control algorithm); test the PEARL pro- 
gram modules in a complex multivariable process in unit 5 of Stutt- 
gart-Pfaffenwald combined heat and power plant. 


13192 (TTKK-TURVOP—44) Instrumentation, control 
and simulation of peat fuelled plants - the final report of the 
project. Korkeala, U.; Lehtomaeki, K.; Luukkanen, J.; Ma- 
janne, Y.; Luntta, E. (Tampere Univ. ‘of Technology '(Fin- 
land). Control Engineering). Feb 1984. 78p. (In Finnish). 
Tampere Univ. of Technology (Finland). Control Engineer- 
ing. 

‘ The research of the instrumentation, control and simulation 
of peat fuelled plants consists of the four following parts: develop- 
ment of simulation models for peat fuelled power plants, research 
of the possibilities of developing instrumentation in power plants, 
development of compensation methods for fuel quality variations 
and control of fuel feed and drying, economic comparison of peat 
power plants and availability and reliability study of peat handling 
and drying equipments. In the simulation study a nonlinear mathe- 
matical model for a peat power plant was constructed. A modular 
simulation package suitable for development of control strategies 
and for analysing the properties of power plants was constructed 
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on the basis of the model. Oxygen and carbon-monoxide sensors 
and flame detection sensors were studied and their use for control 
purposes was examined. A device for peat moisture measurement 
was constructed to compensate the errors and disturbances of earli- 
er methods. Development work for control strategies to compen- 
sate disturbances in fuel and quality variations of a nonhomogen- 
eous fuel was continued. A hierarcial control strategy for multi-fuel 
multi-boiler systems was constructed. In the economic comparison 
energy production costs of different types of power plants were 
studied. Availability and reliability study of fuel handling systems, 
separate equipments and drying systems produced information for 
the construction design of new plants. 


13193 (TVA/PUB—86/6) Forecasting the cost of capital 

projects using labor and producer price indexes. Tessmer, 
R.G. Jr. (Tennessee Valley Authority, Chattanooga (USA). 
System Forecasting Group). Aug 1985. 39p. NTIS, PC 
A03/MF A01. File Number DE86900535. 

The purpose of this study is to develop a methodology for 
forecasting the future cost of capital construction projects. The re- 
sulting procedure defines a capital project in terms of commodity 
and labor cost components which can be tracked for escalation 
over time. Causal factors which have historically driven these costs 
are identified, and they form the basis for estimating future com- 
modity and labor costs. To capture inherent uncertainty about the 
future, a range of assumptions is made for the causal factors. Three 
sets of commodity and labor cost forecasts are then produced: a 
high cost forecast, a reference cost forecast, and a low cost fore- 
cast. This methodology was specifically developed to forecast the 
cost of a large coal-fired power plant for the Tennessee Valley Au- 
thority. However, the set of cost components is large, consisting of 
about 80 elements, and it can be readily applied to other capital 
construction projects. This methodology does not supplant the tra- 
ditional cost-estimation portion of a proposed project. It, rather, 
provides a way to bracket the future cost of projects, especially 
those for which decisions to proceed may not have to be made for 
five, ten, or more years into the future. Also, the individual price 
forecasts can be used as a check against, or in lieu of, price fore- 
casts provided by an outside firm such as Data Resources, Incorpo- 
rated. Two major cost factors are not included in the three forecast 
sets. These factors, interest during construction and change in labor 
productivity, should be factored into any cost analysis which uses 
this methodology. 


13194 (CE-Trans—8130) Condensate polishing using the 
single bed and counter-flow technique. Bursik, A. Translated 
from VGB Kraftwerkstechnik ; 64: No. 1, 55-58(Jan 1984). 
14p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86900434. 

A new CHP unit with an electrical output of 475 MW was 
commissioned in 1982 at the Grosskraftwerk Mannheim (GKM). At 
the same time, the old plants in the first station were shut down. To 
replace the make-up water treatment plant installed there and cover 
losses in the new unit, on the basis of the steam passed out and not 
returned to the condensers and that fed into the extended Mann- 
heim District Heating system, a water treatment plant was installed 
in the new unit. A report has already been presented on the struc- 
ture of the make-up water treatment system and on initial operating 
experience. This report is concerned with the condensate polishing 
plant which was also newly built. 


13195 (CE-Trans—8156) Structural dynamics methods of 
calculating water hammer in pipework. Meder, G.; Nguyen- 
Tuong, B. Translated from VGB Kraftwerkstechnik ; 64: No. 
2, 119-132(1984). 34p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86900437. 

Various methods used in structural dynamics for determina- 
tion of the dynamic stressing of pipework as a result of water 
hammer forces have been compared. In addition to the mathemati- 
cally accurate methods such as “direct integration” and “modal 
time history method”, approximation methods such as “spectrum 
method” and “equivalent static method” have been discussed. Spe- 
cial attention was paid to the basic solution behavior of the individ- 
ual methods. Taking selected pipework from power station practice 
as an example, the problems associated with application of the 
methods have been explained and the confidence range of the dy- 
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namic results discussed. Aim of the work is to provide a decision- 
making aid for selection of a structural dynamics method of calcu- 
lating water hammer in pipework. 


2002 Environmental Control Technology 


— ALSO TO CITATION(S) 12621, 12652, 12654, 14450, 14451, 14507, 
4. 


13196 (DOE/EIS—0102-App.) Bonneville Power Admin- 
istration 1983 wholesale power rate. Draft environmental 
impact statement. Appendix. Documentation. (USDOE Bon- 
neville Power Administration, Portland, OR). Apr 1983. 
260p. NTIS, PC A12. File Number DE86005717. 

The Documentation contains the data, workpapers, and 
source information used to prepare the bulk of the analysis for the 
Draft EIS. The documentation is organized by chapter. Within 
each chapter, tables and figures are documented first in the order 
that they appear in the Draft EIS. Tables and figures are shown 
first immediately preceding the documentation. Then, where appro- 
priate, additional documentation for narrative information in the 
chapter is presented. A series of appendices follows. These appendi- 
ces present, in the following order: flowchart for modeling of reve- 
nue alternatives; description of BPA’s Least Cost Resource Mix 
Model; briefing book distributed during April to attendees of field 
hearings on BPA’s initial rate proposal; survey instrument for the 
EIS scoping process; and written responses received during the 
scoping process. 


13197 (DOE/EIS—0123) Direct service industry options. 
Draft environmental impact statement. (Pacific Northwest 
Labs., Richland, WA (USA)). Jan 1986. Contract AC06- 
76RLO01830. 120p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number DE86005749. 

BPA proposes to implement one or more options to reduce 
load fluctuations and revenue uncertainty resulting from its electri- 
cal service to 10 aluminum smelters and its other direct service in- 
dustrial customers. BPA believes these options, or combinations of 
them, will give BPA greater ability to plan for power needs and 
help to maintain its relatively strong financial position during the 
current period of power surplus. They also are expected to enhance 
BPA's ability to repay the US Treasury. In turn, BPA rates to 
other customers would stabilize. The draft EIS evaluates the effects 
of four options/alternatives: No Action; the Variable Rate; the 
Direct Service Industry Conservation/Modernization (Con/Mod) 
Program; and the IP-PF Rate Link. The EIS also evaluates the cu- 
mulative effect of the Variable Rate-Con/Mod combinations. The 
major effects examined include aluminum smelter operations, re- 
source operations and development, and regional socioeconomic 
impacts. Potential environmental impacts (generally benefits) and 
major, localized adverse socioeconomic impacts are likely under 
the no action alternative, a result of projected closures of certain 
Northwest aluminum smelters. The options have a varying effect 
on the likelihood of aluminum smelter closures with consequent 
effect on the expected impacts. 


13198 (DOE/EIS—0123-App.) Direct service industry 
options. Draft environmental impact statement. Appendices. 
(Pacific Northwest Labs., Richland, WA (USA)). Jan 1986. 
Contract AC06-76RL01830. 534p. NTIS, PC A23/MF AOI; 
1; GPO Dep. File Number DE86005751. 

The socioeconomic and physical environment surrounding 
the ten Northwest aluminum smelters and the impacts of plant op- 
erations are discussed. The description and analysis rely on existing 
data and site visits. Chapters 2 and 3 are socioeconomic and envi- 
ronmental chapters, respectively, describing the environment sur- 
rounding the aluminum smelters. Chapter 4 contains the discussion 
of socioeconomic and environmental impacts if the ten Northwest 
aluminum smelters were operated at full capacity and if they were 
shut down. The discussion also includes background information on 
the mechanisms that result in socioeconomic impacts and a discus- 
sion of aluminum plant effluents and damage pathways. We have 
also provided information on the model (the Metropolitan and State 
Economic Regions Model) used to estimate employment, demo- 
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graphic, and fiscal impacts, along with the complete outputs of this 
model as Appendices. 


13199 (FES—74-48) General construction and — 
nance program. Final environmental statement. (Bonne 

Power Administration, Portland, OR (USA)). Aan Au — i974, 
256p. NTIS, PC A12/MF A01; 1; GPO Dep. File 
DE86005712. 

This statement provides an overall presentation of the BPA 
service region, discuss the typical construction and maintenance 
methods employed, summarize potential environmental impacts, dis- 
cuss alternatives to the program and techniques employed, and il- 
lustrate typical towers, substations, and right-of-way uses. This 
statement should be used in conjunction with BPA’s Annual Envi- 
ronmental Statements on Proposed Programs and the associated Fa- 
cility Evaluation Appendix to provide the necessary background 
and resource information. 


13200 (PB—85-243699/XAB) Low NO/sub x/ combus- 
tion systems with SO. control using limestone, Drehmel, 
D.C.; Martin, G.B.; Milliken, J.0.; Abbott, J.H. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Air and Energy Engineering Research Lab.). Jul 
1985. 20p. NTIS, PC A02/MF AO1. 

The paper describes EPA work on low-NO/sub x/ combus- 
tion systems with SO2 control using limestone. Although SO: con- 
trol in low-NO/sub x/ systems for both stoker and pulverized-coal- 
fired furnaces is under investigation at EPA, most of the current 
work is with pulverized coal. EPA’s Limestone Injection Multis- 
tage Burners (LIMB) program is an effort to develop an effective 
but inexpensive emission control technology for pulverized-coal 
boilers that will simultaneously remove SOx and NOx from boiler 
flue gases. The technology is based on the use of low-NO/sub x/ 
combustion techniques in combination with dry limestone injection 
into the furnace (combustion chamber) for simultaneous SOx con- 
trol. The program goal is to develop the technology to obtain sub- 
stantial reductions in SOx and NOx emissions for a capital invest- 
ment cost of 30-40 $/kW -- less than 20% of the capital cost of 
conventional flue-gas-desulfurization systems. 


13201 (PB—85-245330/XAB) Status of commercial-utili- 
ty FGD (flue gas desulfurization) technology. Kaplan, N. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Air and Energy Engineering Research 
Lab.). Jul 1985. 31p. NTIS, PC A03/MF A0O1. 

The paper summarizes the status of FGD technology as of 
March 1983 and highlights recent trends in process selection, 
design, and performance of FGD systems. The information collect- 
ed in the program is stored in the Flue Gas Desulfurization Infor- 
mation System (FGDIS), a collection of computerized data base 
files containing descriptive, design, performance, and cost data for 
all the FGD systems identified in FGDIS. 


13202 (PB—85-248813/XAB) Assessment of poo ager 
for the Chalk Point steam electric generating station 
mixing-zone criteria in COMAR 10,.50.01.13E(1). Final 
report. (Martin Marietta Environmental Systems, Columbia, 
MD (USA)). Jan 1985. 94p. NTIS, PC AO5/MF A0Ol1. 
PEPCO submitted documents that contained field data and 
model simulations to support their contention that the Chalk Point 
steam electric-generating station (SES) at full-power operations was 
in compliance with the thermal mixing-zone specifications. Those 
documents were reviewed by four experts on estuarine circulation 
and waste-heat dispersion. Available data show that the thermal 
plume at full power contacts 62-96 hectares of bottom. The allowed 
value, 5% of the ebb tidal excursion, is 33 to 49 hectares, so the 
plume exceeds the value allowed by the specification. 


(PB—86-107398/XAB) Lime/limestone flue-gas- 
desulfurization inspection and performance evaluation manual. 
Kirshnan, E.R.; McKibben, R.S.; Melia, M.T.; Laseke, B.A. 
(PEI Associates, Inc., Cincinnati, OH (USA)). Sep 1985. 
307p. NTIS, PC A14/MF AOI. 

The manual--on wet nonregenerable lime/limestone flue-gas- 
desulfurization (FGD) systems--is intended to guide Federal and 
State regulatory personnel concerned with the inspection and per- 
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mitting of FGD systems for coal-fired steam electric generators in 
the U.S. It is a working document for someone who periodically 
inspects power plants to ensure their compliance with emission 
standards. Orientation material on the design, operating, and per- 
formance characteristics of FGD systems may also be helpful to the 
environmental regulatory agency permitter. With its goal of facili- 
tating the systematic inspection of an FGD system to determine the 
system’s present and probable future compliance status, the manual 
limits process theory to a necessary minimum and makes ample use 
of charts, checklists, and simplified diagrams in providing important 
guidelines and recommendations. Following the introductory sec- 
tion defining its purpose, approach, and scope, the manual contains 
sections on lime/limestone technology, performance monitoring, in- 
spection methods and procedures, performance evaluation and 
problem diagnosis/correction, Operation and maintenance, and 
safety. A provide supplementary reference material, defi- 
nitions of FGD terms, calculation sheets, and example checklists, 
the latter two for use by someone inspecting a plant. 


=. eet oe of the waste heated dis- 
power plant on the environment in water body. 

Pingheng Li Tr Translated from Shui Li Hsueh Pao ; No. 12, 
oo -39(Dec — 27p. NTIS, PC A03. File Number 


"Ua rallt i tnedininesen steak etsimastitiiiar aie 
ceiving water bodies caused by waste heated discharges from 
power plants and their effects on water life and crops are discussed 
in this article. Several engineering measures for the prevention of 
thermal pollution are presented with the thermal discharge stand- 
ards of several countries. A positive method of solving the thermal 
pollution problem is to make gradual use of waste heat that is at 
present discharged, turning a disadvantage to advantage. 
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REFER ALSO TO CITATION(S) 12993, 13062, 13985, 14738 


(DOE/NBM—6005718) Underground cables: an 
annotated bibliography, 1966-1967. Supplement No. 1. Moor- 
man, R.V.; Lava, V.S. (USDOE Bonneville Power —_ 
istration, Portland, OR. Library). May 1968. 105 Ee 
PC A06/MF AOI; 1; GPO Dep. File Number DE <OUsTIe 

This is an annotated listing of articles published in 1966 & 
1967 on subject of power cables for underground transmission and 
distribution. It is the first supplement to the Underground Cables 
Bibliography, which covered published literature from 1960 to 
1965. Chapters I through IX pertain to economics, comparison of 
underground to overhead, existing and future projects, policies and 
other subjects of special interest to management, administration and 
legislation. The remaining chapters are devoted to the technical as- 
pects of cable design, installation, operation and maintenance. 


13206 (DOE/NBM—6005720) Underground cables: an 
annotated bibliography, 1960-1965. Appelt, S.; Moorman, R. 
(USDOE Bonneville Power Administration, Portland, OR. 


Library). Jul 1966. 331p. NTIS, PC A15/MF AO1; 1; GPO 
Dep. File Number DE86005720. 

This bibliography represents an attempt to draw together an 
annotated listing of the literature on underground transmission and 
distribution cables for the period 1960 through 1965. No attempt 
was made to accumulate literature on manufacturing of cables and 
cable accessories except for limited entries for historical and other 
purposes. It is recommended that Corrosion Abstracts also be con- 
sulted for detailed listing of the literature on corrosion. 


13207 (EFI-TR—3099) Solution methods for sparse 
weighted least squares problems in power system static state 
estimation. ——— A.; Holten, L.; Aam, S. (Elektrisitets- 
forsyningens Forskningsinstitutt, Trondheim- + 
(Norway)). 20 Jul 1984. 37p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86750244 

The work described is part of a project to develop a state 
estimation for the main Norwegian electric power grid. The ap- 
proach followed is to formulate the estimation problem as a nonlin- 
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ear weighted least squares problem. This is then solved via a suc- 
cession of linearized sub-problems. Methods are discussed for solv- 
ing these linear least squares problems. The method of normal 
equations and a method called Hachtel’s method have been applied 
to a 99-bus test system from the main grid. Hachtel’s method is 
found to require 60-70% less computing time than the normal equa- 
tions. It also greatly improves numerical stability, but it requires 
somewhat more storage. 


13208 (EPRI-EL—1303) Paraffinic versus naphthenic 
oils for power circuit breaker applications. Sloat, T.K.; Mar- 
tello, N.E.; Benish, E.A.; Donohue, E.P.; Tragesser, C.W.; 
Zinchuk, T.C. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA)). Jan 1986. 74p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920130. 

Tests comparing paraffinic and naphthenic crude-based insu- 
lating oils revealed no significant differences in the mechanical op- 
eration of an oil circuit breaker using the two oils. However, the 
higher pour point, longer carbon-setting rate, and lower gas genera- 
tion of the paraffinic oil could affect a breaker's insulating and in- 
terrupting performance. 


13209 (EPRI-EL—4109-Vol.2) Wood pole properties. 
Volume 2. Douglas fir data. Bodig, J.; Goodman, J.R.; Phil- 
lips, G.E.; Fagan, G.B. (Research Inst. of Colorado, Fort 
Collins (USA)). Jan 1986. 82p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI86920129. 

The experimental test data collected in this study on the 
strength and stiffness of transmission-size untreated Douglas fir 
poles will help transmission line designers optimize the reliability of 
wood transmission poles. The research also produced a computer- 
ized nondestructive method of assessing the aggregate strength of a 
group of new or in-service poles. 
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13210 (EDF-DER-RA—1983-2) DER 83: outstanding 
events. (Electricite de France, 75 - Paris). 1984. 16p. (In 
French). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86750328. 

The DER's activity is presented through 82 "outstanding 
events”. Each one is a stage in the effort of research and develop- 
ment of the DER. These events concern the following fields: new 
applications of electric power for customers; environment protec- 
tion and new energy sources; improvements of electric power pro- 
duction units; electrical materials; electric network planning and 
control; computer codes. In the production field, one deals more 
particularly with nuclear reactor safety studies: analysis of the be- 
havior of different components; reactor safety experiments; reliabil- 
ity of different systems (safety, communications). 


13211 (EDF-DER-RA—1984-2) Outstanding events DER 
84, (Electricite de France, 75 - Paris. Direction des Etudes 
et Recherches). 1984. 160p. (In French). NTIS (US Sales 
Only), PC A08/MF AO1. File Number DE86750423. 

The DER’s activity is presented through 72 "outstanding en- 
vents”. For the DER, each one is a stage in its effort of research 
and development. These 72 events can be divided into four classes: 
development of materials, problems concerning works and realiza- 
tions, methods and tools development and adjustment. The main 
subjects concerned are: electric power penetration, the quality of 
service, the optimization of the exploitation of nuclear power 
plants. 


13212 (EGG-CMD—6825) NECTAR (NPA) program and 
reference manual, Stewart, H.D.; Russell, K.D.; Hagen, 
R.N. (EG and G Idaho, Inc., Idaho Falls (USA)). May 
1985. Contract ACO7- 761D01570. 683p. NTIS, PC A99/MF 
A01 - GPO. File Number T186005355. 

NECTAR is a general data base driven graphic animation 
and simulation system. This system originated as the NPA (Nuclear 
Plant Analyzer). It was originally designed to be used by the Nu- 
clear Regulatory Commission (NRC) for the analysis of nuclear 
plant data produced by large nuclear modeling codes. It ws subse- 
quently designed and developed as a general purpose graphic ani- 
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mation system to be used with any type of time series data. This 
system is designed to allow “real time” execution and analysis of 
data from large modeling and simulation codes or the replay of past 
simulations or experimental data. This manual gives an in depth de- 
scription of the structure, supporting concepts, processors, and indi- 
vidual routines used in the NECTAR system. It is designed as a 
program and reference manual. As such, the level of detail and 
technical descriptions are intended primarily for the experienced 
system analyst. 


13243 (EUR—9623) Technical basis for emergency plan- 
ning and preparedness in EC countries. An examination of 
criteria, practices and recent developments and proposals for 
a harmonized approach. Eckered, T. (Commission of the Eu- 

Communities, Luxembourg). 1985. 96p. Commission 
of the European Communities, Luxembourg. 

Many existing or planned EPP measures are based on as- 
sumptions concerning accident sequences, release of radioactivity 
and accident consequences which in many cases are far too pessi- 
mistic. A higher level of ambition for EPP measures based on these 
assumptions does therefore not seem to be justified. This study is 
based mainly on the experience gained from operation of Light 
Water Reactors. Consequently, many of the conclusions and recom- 
mendations drawn from the discussions refers to LWRs. Horwever, 
EPP consist of many elements which are independent of the kind 
of reactor chosen. So much of the content of this report is there- 
fore valid for other reactor systems. In this report different ele- 
ments of risk scenarios (accident sequences, source-term assumption 
and release behaviour, dose assessment, contamination, etc.) and 
different protective actions (taking shelter, evacuation, use of potas- 
sium iodine, etc.) are discussed with reference to present knowl- 
edge and ongoing studies. Proposals are given for what emergency 
preparedness measures to choose and what priority to give them in 
order to create an efficient and sufficient protection of health and 
safety of the public. 


13214 (INIS-mf—10007, pp 43-55) Methods of decon- 
taminating metal surfaces. Zizka, B. 1983. (In Czech). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86780343. (CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

Decontamination methods are discussed for internal and ex- 
ternal surfaces of facilities and spaces in nuclear power plants. The 
problem area is divided into mechanical, chemical, electrochemical, 
steam emulsion and dry methods. For each group of methods the 
principle, most suitable application and effectiveness are given. 


13215 (JAERI-M—84-082) Analysis of educational ques- 
tionnaire given to Nuclear Engineering School Students. The 
introductory and the nuclear fuel courses. Akatsu, E. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). May 1984. 63p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86701089. 

The Nuclear Engineering School of JAERI has presented 
many courses in nuclear engineering for the people working in and 
around nuclear reactors. Usually some informations were obtained 
through a questionnaire on students in each course. Here, some 
questionnaires are investigated through a simple stochastical 
method in order to readjust the items of questionnaires. The ques- 
tionnaires were set in the last three years on the nuclear fuel and 
the introductory courses. Both courses are short ones given for 
about three weeks. 
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REFER ALSO TO CITATION(S) 13239, 13287, 13310, 13313, 13314, 13323, 
13330, 13348, 13354, 13364, 13366, 13367, 13641, 13684 


13216 (CONF-850902—10) Precipitates in irradiated Zir- 
caloy. Chung, H.M. (Argonne National Lab., IL (USA)). 
Oct 1985. Contract W-31-109-ENG-38. 8p. NTIS, PC A02/ 
MF AOI - GPO. File Number T186005570. 
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From 2. international symposium on environmental degrada- 
tion of materials in nuclear power systems--water reactors; Monte- 
rey, CA, USA (9 Sep 1985). 

Precipitates in high-burnup (>20 MWd/kg U) Zircaloy 
spent-fuel cladding discharged from commercial boiling- and pres- 
surized-water reactors have been characterized by TEM-HVEM. 
Three classes of primary precipitates were observed in the irradiat- 
ed Zircaloys: ZrsO (2 to 6 nm), cubic-ZrO2. (2 10 nm), and 6-hy- 
dride (35 to 100 nm). The former two precipitations appears to be 
irradiation induced in nature. Zr(Fe/sub x/Cr/sub 1-x/» and 
Zr2(Fe/sub x/Ni/sub 1-x/) intermetallics, which are the primary 
precipitates in unirradiated Zircaloys, were largely. dissolved after 
the high burnup. It seems, therefore, that the influence of the size 
and distribution of the intermetallics on the corrosion behavior may 
be quite different for the irradiated Zircaloys. 


13217 (CONF-8510173—39) NDE of stainless steel and 
on-line leak monitoring of LWRs. Kupperman, D.S.; Clay- 
tor, T.N.; Mathieson, T.; Prine, D.W. Cae National 
Lab., IL (USA); GARD, Inc., Niles, IL (USA)). Oct 1985. 
Contract W-31-109-ENG-38. 32p. NTIS, PC A03/MF A0O1 
- GPO. File Number T186004052. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The @ARD/ANL acoustic leak detection system is under 
evaluation in the laboratory. Results of laboratory tests with simu- 
lated acoustic leak signals and acoustic signals from field-induced 
intergranular stress corrosion cracks (IGSCCs) indicate that cross- 
correlation techniques can be used to locate the position of a leak. 
Leaks from a 2-in. ball valve and a flange were studied and com- 
pared with leaks from IGSCCs and fatigue cracks. The dependence 
of acoustic signal on flow rate and frequency for the valve and the 
flange was comparable to that of fatigue cracks (thermal and me- 
chanical) and different from that of IGSCCs. Two pipe-to-endcap 
weldments with overlays were examined. Because the amount of 
cracking in the specimens was limited, the emphasis was on trying 
understand the nature of crack overcalling. Four 60-mm-thick cast 
stainless steel plates with microstructures ranging from equiaxed to 
primarily columnar grains have been examined with ultrasonic 
waves. 13 refs., 23 figs. 


13218 (CTH-RF—52) Adaption of core simulations to de- 
tector readings. Lindahl, S.Oe. (Chalmers Univ. of Tech., 
Goeteborg (Sweden). Dept. of Reactor Physics). May 1985. 
35p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86700541. 

The shortcomings of the conventional core supervision 
methods are briefly discussed. A new strategy for core surveillance 
is proposed. The strategy is based on a combination of analytical 
evaluation of detailed core power and adaption of these to detector 
measurements. The adaption is carried out 1) each time the simula- 
tor is executed by use of averaged detector readings and 2) once a 
year (approximately) in which case the coefficients of the 
simulator’s equations are overviewed. In the yearly overview, cal- 
culations are tuned to measurements (TIP, y-scannings, k-eff) by 
parameter optimization or by inversion of the diffusion equation. 
The proposed strategy is believed to increase the accuracy of the 
core surveillance, to yield improved thermal margins, to increase 
the accuracy of core predictions and design calculations, and to 
lessen the dependence of core surveillance on the detector equip- 
ment. 


13219 (DOE/ET/34006—18) Extended Burnup Demon- 
stration Reactor Fuel Program poolside fuel examination Big 
Rock Point extended burnup fuel January 1986 (EOC 19). 
Exarhos, C.A. (Consumers Power Co., Jackson, MI (USA); 
Exxon Nuclear Co., Inc., Richland, WA (USA); GPU Nu- 
clear Corp., Parsippany, NJ (USA)). Jan 1986. Contract 
AC02-79ET34006. 54p. (XN-NF—85-102). NTIS (US Sales 
Only), PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE86005757. 

This report documents the results of the fuel examination 
conducted in January 1985 on the Big Rock Point EBD fuel dis- 
charged at EOC 19. The EBD fuel had been examined in 1982 at 
an average burnup of 39,300 MWD/MTU and found to be in excel- 
lent condition. A group of 32 rods was then returned to core and 
irradiated to a final discharge burnup of 41,100 MWD/MTU. Meas- 


urements of rod length, rod diameter, and oxide thickness were 
taken on 16 of these rods, supplemented by eddy current testing 
and visual inspection. The rods remained in excellent condition, 
with no evidence of accelerated deterioration despite their high ex- 
posure. The EBD program at Big Rock Point has successfully dem- 
onstrated the suitability of the fuel for extended irradiation while 
providing a detailed data base for future study. 16 figs., 13 tabs. 


13220 (EUR—8801) Measurements and calculation of the 
activation of the biologic shield of the Lingen BWR power re- 
actor definitively stopped (in view of dismantling). Harbecke, 
W.; Lambers, W.; Loercher, G.; Seidler, M. (Commission of 
the European Communities, Luxembourg). 1984. 59p. (In 
German). Commission of the European Communities, Lux- 
embourg. 

For the dismantling planning of a power reactor, it is impor- 
tant to know among others the depth of activation of the biological 
shield. A large sampling and measurement program joint to com- 
puter calculations, has given data which will allow to avoid in the 
future high-cost measurement programs. One shows that the calcu- 
lation of activation induced by neutrons in the median plane of the 
core, to determine the zone from which concrete is only slightly 
activated. In the reactor considered, this zone does not reach the 
external concrete (or first layer of concrete). 


13221 (EUR—8804) Design concepts to minimize the ac- 
tivation of the biological shield of light-water reactors. Ver- 
rall, S.; Fitzpatrick, J. (Commission of the Euro Com- 
munities, Luxembourg). 1985. 57p. Commission of the Euro- 
pean Communities, Luxembourg. 

An investigation, concentrating on the nuclear aspects, has 
been made into the concept of minimizing the activation of the bio- 
logical shield by substituting the material concrete with other neu- 
tron-shielding materials. This work was for nuclear plant designs 
which have a non-supporting inner shield wall such as that in the 
General Electric BWR/6 and the Kraftwerk Union PWR. The at- 
tenuation performance and activation levels have been analysed. 
Based on this analysis the performance of the materials in relation 
to that of concrete was assessed. Other non-nuclear properties were 
considered but the engineering problems were not addressed. The 
conclusion reached was that the concept was credible but would 
require a more rigorous examination in terms of structural design, 
economics and licensability. 


13222 (EUR—8950) Activation of the biological shield of 
the shut-down Gundremmingen block A reactor. Eickelpasch, 
W.; Bergemann, L.; Loercher, G.; Pfeiffer, P. (Commission 
of the European Communities, Luxembourg). 1984. 51p. (In 
German). Commission of the European Communities, Lux- 
embourg. 

For the dismantling planning of a nuclear reactor, it is im- 
portant to know the depth of the activation of the biological shield. 
With an important sampling and measurement program to support 
activity computer calculations, data have been obtained and hy- 
pothesis defined to avoid in the future high-cost measurement pro- 
gram. Measurement results agree with calculations. Some provi- 
sional results have been used as well to correct measurement re- 
sults, doing new measurements, as to correct enter data, more par- 
ticularly for what concerns the weight proportions. It is shown that 
a calculation of the activity in the median plane of the core is suffi- 
cient to determine the field from which concrete is only weakly ac- 
tivated. For the A-block of the RWE-Bayerwerk nuclear power 
plant, this field is before the external layer (primary concrete). 
Only, the inner (secondary) concrete is activated, separated from 
the first one by a layer of styropore. 


13223 (EUR—8969) Decontamination of concrete surface 
with a blowpipe. Ebeling, W.; Boedeker, B.; Rose, K. (Com- 
mission of the European Communities, Luxembourg). 1984. 
57p. (In German). Commission of the European Communi- 
ties, Luxembourg. 

To optimize parameters of blowpipe flames, tests of erosion 
have been carried out on coated and non-coated inactivated con- 
crete samples with a fan jet burner. It has been shown it is possible 
to control the separation of dusts and aerosols when flame descal- 
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ing. For an aspiration distance having three filtering units, an effi- 
ciency situated between 99,991% and 99,999% has been obtained. 
In the stock of solid materials of the shut-down Gundremmingen 
KRB-A nuclear reactor, tests have been carried out on contaminat- 
ed concrete surfaces. Contamination was essentially due to 1°7Cs 
and Co, 90% coming from 1°7Cs. To reach the limit value falling 
below the control limit for a future utilization, it has been necessary 
to eliminate 4 to 5 mm of concrete. Tests showed that activity ac- 
cumulates in the combustion dross. By reason of the ascending con- 
vection current, an increase of the activity of aerosols, from the 
bottom to the top, has been noticed. The contamination of the sur- 
faces of a room, during tests carried out, was neglected. The pro- 
gram of tests realized showed the aptitutde of flame descaling as 
concrete surface decontamination process. 


13224 (EUR—9352) Composition of contamination layers 
and decontamination efficiency. Ahlfaenger, W. (Commission 
of the European Communities, Luxembourg). 1984. 86p. (In 
German). Commission of the European Communities, Lux- 
embourg. 

Examinations of the distribution of the activity in the base 
materials of tubes have been carried out on three samples taken 
from the primary zones of vapors and condensates and from the 
primary coolant circuit of the Lingen power reactor. For all tube 
samples, a radioactivity (®°Co) has been revealed. The evolution of 
the activity penetration profiles of tube samples was very varying. 
The results of examinations concerning a total contamination were 
obtained for the following passing of the process: elimination of the 
oxidized layers by the LOMI process; removing of a base material 
layer of determinated thickness with a very dilute acid mixture (hy- 
drochloric acid and nitric acid). 


13225 (JAERI-M—84-178) Review of key predictive 
methods for the ductile unstable fracture in LWR pressure 
boundary piping. Kaneko, Tadashi; Shibata, Katsuyuki. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1984. 
38p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86700290. 

This report presents the following key methodologies to pre- 
dict the ductile unstable fracture in LWR pressure boundary piping: 
(1) a predictive method by net-section collapse stress criterion; (2) a 
predictive method by crack ligament fracture stress criterion; (3) a 
predictive method by flow stress criterion; and (4) a predictive 
method using J-integral tearing instability theory. Predictive meth- 
ods (1),(2) and (3) focuss on the evaluation of the net-section stress 
for a cracked pipe. An acceptance criterion for circumferential 
flaws based on the above (3) has been recently specified in the 
ASME Code Section X1 to assess the margin-to-fracture in the aus- 
tenitic stainless steel piping. On the other hand, the predictive 
methodology (4) by the tearing instability analysis is the elastic- 
plastic fracture mechanics approach to assure the structural integri- 
ty of the nuclear piping. In addition, extensive verification test pro- 
grams regarding the structural integrity assessment of the circum- 
ferentially cracked stainless steel piping are summarized. 


13226 (ORNL/TM—9591-Vol.1) Physical and decay 
characteristics of commercial LWR spent fuel. Roddy, J.W.; 
Claiborne, H.C.; Ashline, R.C.; Johnson, P.J.; Rhyne, B.T. 
(Oak Ridge National Lab., TN (USA)). Oct 1985. Contract 
AC05-840OR21400. 157p. NTIS, PC A08/MF AOI. File 
Number DE86004592. 

Information was collected from the literature and from 
major manufacturers that will be useful in the design and construc- 
tion of a mined geologic repository for the disposal of light-water- 
reactor spent fuel. Pertinent data are included on mechanical design 
characteristics and materials of construction for fuel assemblies and 
fuel rods and computed values for heat generation rates, radioactiv- 
ity, and photon and neutron emission rates as a function of time for 
four reference cases. Calculations were made with the ORIGEN2 
computer code for burnups of 27,500 and 40,000 MWd for a typical 
boiling-water reactor and 33,000 and 60,000 MWd for a typical 
pressurized-water reactor. The results are presented in figures de- 
picting the individual contributions per metric ton of initial heavy 
metal for the activation products, fission products, and actinides 
and their daughters to the radioactivity and thermal power as a 
function of time. Tables are also presented that list the contribution 


of each major nuclide to the radioactivity, thermal power, and pho- 
tons and neutrons emitted for disposal periods from 1 to 100,000 
years. 


13227 (ZfK—550) Possibilities for the reduction of the 

activity build-up in the primary circuit of water-cooled nucle- 

ar reactors. Sachse, G.; Mittag, I. (Zentralinstitut fuer Kern- 

forschung, Rossendorf bei Dresden (German Democratic 

ae Jan 1985. 24p. (In German). NTIS (US Sales 
y), PC A02/MF A0O1. File Number DE86700536. 

Based upon the international literature the following are re- 
viewed: research and development efforts; release, transport and 
deposition of radioactive corrosion products under primary circuit 
conditions; experimental results in test and technical systems; and 
possibilities to control radiation fields in nuclear power plants by 
water-chemical measures, decontamination, and high temperature 
filtration. Relevant patents are summarized. 
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REFER ALSO TO CITATION(S) 13216, 13217, 13221, 13226, 13227, 13295, 
13313, 13315, 13316, 13317, 13318, 13319, 13323, 13324, 13325, 13326, 13327, 
13328, 13329, 13330, 13337, 13340, 13353, 13358, 13359, 13361, 13362, 13366, 
13367, 13369, 13684, 13885 


13228 (AECL—8268) Steam generator tube performance. 
Experience with water-cooled nuclear power reactors during 
1982. Tatone, O.S.; Pathania, R.S. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Oct 1984. 61p. NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE86700542. 

A review of the performance of steam generator tubes in 116 
water-cooled nuclear power reactors showed that tubes were 
plugged at 54 (46 percent) of the reactors. The number of tubes re- 
moved from service decreased from 4,692 (0.30 percent) in 1981 to 
3,222 (0.20 percent) in 1982. The leading causes of tube failures 
were stress corrosion cracking from the primary side, stress corro- 
sion cracking (or intergranular attack) from the secondary side and 
pitting corrosion. The lowest incidence of corrosion-induced de- 
fects from the secondary side occurred in reactors that have used 
only volatile treatment, with or without condensate demineraliza- 
tion. 


13229 (EUR—9674) Calculation of the wall pressure field 
generated on a group of buildings by an external explosion. 
Berriaud, C.; Verpeaux, P. (Commission of the Euro 
Communities, Luxembourg). 1985. 1p. Commission of the 
European Communities, Luxembourg. 

FORTRAN IV; 8 refs. 

The aim is to work out a three-dimensional code calculating 
the over-pressure distribution on any structure when an air shock 
wave arrives, especially in the case of a geometry providing multi- 
ple waves reflection. The computer code ZEPHIR was written 
under the assumption that the phenomena agree with the acoustic 
laws. An integral formulation leads infinite three-dimensional prob- 
lems to a bidimensional one on a surface S limiting the real D. The 
surface S is discretized with triangular elements and replaced by 
the polyedron constituted by the mesh. The pressure is calculated 
at the barycenter of the triangular elements, with interpolation be- 
tween several time-steps. The ZEPHIR code has been validated at 
first against analytical solutions obtained for simple obstacle geome- 
tries. Test were performed with models of PWR buildings at a 
scale of 1/40, a cylinder for the reactor building and a parallelepi- 
ped for the fuel building, used adjacent or separated by a gap. Plas- 
tic explosive permits to obtain the pressure-time history of a hydro- 
carbon explosion at that scale. The results are in good agreement 
with the computation. The code ZEPHIR is characterized by a rel- 
atively cheap utilization. 


13230 (EUR—9715) Dismantling of metallic components 
of a concrete structure with a laser beam. Migliorati, B.; 
Manassero, G.; Tarroni, G. (Commission of the European 
Communities, Luxembourg). 1985. 44p. (In Italian). Com- 
mission of the European Communities, Luxembourg. 
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Experimental tests have been performed using CO: laser 
with output power 1-15 kW to evaluate the effect of varying the 
following parameters: material (carbon steel Fe42C, stainless steel 
AISI 304, concrete), laser power, beam characteristics, work piece 
velocity, gas type and distribution on the laser interaction zone. In 
the case of concrete, drilling depths of 80 mm were obtained in a 
few seconds using a 10 kW laser beam and pieces of 160 mm were 
cut at 0.01 meters per minute. Results with carbon steel indicated 
maximum thicknesses of 110 mm, cut at 0.01 meters per minute 
with 10 kW, while depths of about 20% lower were obtained with 
the AISI 304 stainless steel. A parallel investigation was aimed at 
characterising particles emission during the laser cutting process. 
At the end of the research, it was possible to elaborate a prelimi- 
nary proposal concerning a laser based dismantling system for a 
typical Nuclear Power Station PWR. 


13231 (IAEA-TECDOC—334, pp 177-183) Inservice in- 
spection of primary circuit components of VVER 440-Type 
nuclear power plants. Kauppinen, P. (Valtion Teknillinen 
Tutkimuskeskus, Helsinki (Finland)); Poikonen, L. (Imatran 
Voima Oy, Helsinki (Finland)). May 1985. NTIS (US Sales 
Only), PC A23/MF AOl. File Number DE86780326. 
(CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The Technical Research Centre of Finland (VTT) has since 
1979 performed the inservice inspections of the primary circuits, 
steam generators and other ASME XI safety class 1 components of 
the Loviisa reactors (VVER440). Results are given in this paper. 
The main volumetric examination method used is the ultrasonic ex- 
amination. The primary piping of Loviisa reactors is made of aus- 
tenitic steel and the conventional ultrasonic technique cannot be ap- 
plied due to the strong attenuation of ultrasonic waves. The special 
technique developed for the ultrasonic inspection of the welds in 
the primary piping as well as for the welds of main gate valves will 
be presented. An inspection manipulator is also used to inspect the 
base metal of the primary circuit in areas where mixing up of hot 
and cool water can cause thermal shocks and consequently lead to 
cracking. Because the ultrasonic inspection of main gate valves is 
strongly restricted by the valve geometry and material properties, 
an acoustic emission technique has been developed to improve the 
reliability of the inservice inspections. For steam generator tubing 
the eddy current inspection technique has been applied. Due to the 
different design of steam generators in VVER440 reactors, the per- 
formance of the inspection differs from the practice normally ap- 
plied in U-tube steam generators. 


13232 (IAEA-TECDOC—334, pp 197-203) In-core neu- 


tron spectrometry at reactors of WWER types. Hagemann, 
U.; Mehner, H.C. (Zentralinstitut fuer Kernforschung, Ros- 
sendorf bei Dresden (German Democratic Republic)). May 
1985. NTIS (US Sales Only), PC A23/MF AOl. File 
Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

A multicomponent wire activation detector measuring 
system has been applied for neutron spectrometry inside an experi- 
mental fuel assembly at reduced coolant flow. The experimentally 
determined ratio of epithermal to thermal neutron flux in depend- 
ence on void fraction of coolant can be used for verifying neutron- 
ics codes used for calculating inadequate cooling states. 


13233 (IAEA-TECDOC—334, pp 233-254) Applications 
of neutron noise analysis for surveillance of PWRs WWER. 
Barthel, R.; Meyer, K. (Ingenieurhochschule Zittau 
(German Democratic Republic)). May 1985. NTIS (US 
Sales Only), PC A23/MF A01. File Number DE86780326. 
(CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

For a PWR of the WWER-440 type results of model-based 
analysis of incore neutron noise measurements with respect to con- 
trol element vibrations and coolant temperature fluctuations are 
summarized. Noise components corresponding to the determinist 


part of the pendulum vibrations of a single control element are used 
to reconstruct the motion trajectories at different axial levels within 
a short time interval around the control element impacts at the 
channel wall. The derived trajectories reveal the impact locus and 
enable the assessment of the mechanical stress resulting from the vi- 
brations. According to data redundancy gained by utilizing three 
SPND’s for each axial level, consistency of the applied transfer 
model with measurements is verified. Applicability of Weak Ab- 
sorber Approximation is due to suitable selected radial detector po- 
sitions. Both theoretical and experimental investigation of the long 
term behaviour of the neutron noise induced by fuel assembly vi- 
brations indicate a linear increase of the scaling factor with decreas- 
ing boron concentration of the coolant. This effect must be consid- 
ered in order to supervise correctly the absolute values of control 
element vibrations during a fuel cycle. A new method of the meas- 
urement of the prompt neutron life time during power operation is 
proposed due to transfer retardation of neutron noise exited by a 
vibrating control element. This effect is grasped in the frame of 
Plateau Approximation by separating the point-kinetic noise compo- 
nent. Though in PWR’s propagating noise sources are not so strong 
as in BWR’s, coolant flow velocity has been measured during 
normal power operation by refined analysis of incore neutron noise 
induced by propagating coolant temperature fluctuations. The de- 
scribed and successfully applied techniques of incore neutron noise 
analysis may contribute to improved supervision of the actual core 
state of PWR’s, especially to early detection of anomal processes. 


13234 (KFKI—1985-35) Recent bibliography on analyti- 
cal and sampling problems of a PWR primary coolant Suppl. 
3. Illy, H. (Hungarian Academy of Sciences, Budapest. Cen- 
tral Research Inst. for Physics). Mar 1985. 20p. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86701090. 

The present supplement to the bibliography on analytical 
and sampling problems of PWR primary coolant covers the litera- 
ture published in 1984 and includes some references overlooked in 
the previous volumes dealing with the publications of the last 10 
years. References are devided into topics characterized by the fol- 
lowing headlines: boric acid; chloride; chlorine; carbon dioxide; 
general; gas analysis; hydrogen isotopes; iodine; iodide; nitrogen; 
noble gases and radium; ammonia; ammonium; oxygen; other ele- 
ments; radiation monitoring; reactor safety; sampling; water chemis- 
try. Under a given subject bibliographical information is listed in 
alphabetical order of the authors. (V.N.). 


13235 (NUREG—1167) TPDWR2: thermal power deter- 
mination for Westinghouse reactors, Version 2. User's guide. 
Kaczynski, G.M.; Woodruff, R.W. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Inspection 
and Enforcement). Dec 1985. 158p. NTIS, PC A08/MF 
A01 - GPO. File Number T186900476. 

TPDWR2 is a computer program which was developed to 
determine the amount of thermal power generated by any Westing- 
house nuclear power plant. From system conditions, TPDWR2 cal- 
culates enthalpies of water and steam and the power transferred to 
or from various components in the reactor coolant system and to or 
from the chemical and volume control system. From these results 
and assuming that the reactor core is operating at constant power 
and is at thermal equilibrium, TPDWR2 calculates the thermal 
power generated by the reactor core. TPDWR2 runs on the IBM 
PC and XT computers when IBM Personal Computer DOS, Ver- 
sion 2.00 or 2.10, and IBM Personal Computer Basic, Version 
D2.00 or D2.10, are stored on the same diskette with TPDWR2. 


13236 (NUREG/CR—4267) Vessel Integrity Simulation 
Analysis (VISA) code sensitivity study. Simonen, E.P.; John- 
son, K.I.; Simonen, F.A. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Dec 1985. Contract AC06-76RL01830. 
47p. (PNL—5469). NTIS (US Sales Only), PC A03/MF 
A01 - GPO. File Number T186005387. 

In a study conducted for the Nuclear Regulatory Commis- 
sion by Pacific Northwest Laboratory, the sensitivity of through- 
wall crack probability to input distributions was studied. Flaw 
growth characteristics were evaluated for three pressurized water 
reactor plants (Oconee 1, Calvert Cliffs 1, and a hypothetical plant 
similar to H.B. Robinson 2). Three postulated pressurized thermal 
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shock (PTS) transients were considered for each plant. This report 
describes the results of material and flaw distribution assumptions 
on calculated conditional failure probabilities for the three reactors 
under postulated severe PTS transients. The reasons for the pre- 
dicted sensitivities are evaluated and are related to requirements for 
defining input distributions for probabilistic failure predictions. 15 
refs., 17 figs., 10 tabs. 


13237 (ORNL/CSD/TM—222) TMI-2 criticality studies: 
lower-vessel rubble and analytical benchmarking. Westfall, 
R.M.; Knight, J.R.; Fox, P.B.; Herman, O.W.; Turner, J.C. 
(Oak Ridge National Lab., TN (USA)). Dec 1985. Contract 
AC0S-840R21400. 52p. NTIS, PC E08/MF $12.00; 1; GPO 
Dep. File Number DE86004639. 

A bounding strategy has been adopted for assuring subcriti- 
cality during all TMI-2 defueling operations. The strategy is based 
upon establishing a safe soluble boron level for the entire reactor 
core in an optimum reactivity configuration. This paper presents 
the determination of a fuel rubble model which yields a maximum 
infinite lattice multiplication factor and the subsequent application 
of cell-averaged constants in finite system analyses. Included in the 
analyses are the effects of fuel burnup determined from a simplified 
power history of the reactor. A discussion of the analytical meth- 
ods employed and the determination of an analytical bias with 
benchmark crictical experiments completes the presentation. 17 
tabs. 


13238 (PNL-SA—13467) Investigation of tube sheet sam-~- 
ples removed from the retired Surry steam generator. Clark, 
R.A.; Bradley, E.R.; Kurtz, R.J. (Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1985. Contract AC06- 
76RL01830. 2ip. (CONF-8510255—1). NTIS, PC A02/MF 
AOl - GPO. File Number TI86004880. 

From Workshop on remedial action for intergranular corro- 
sion; Baltimore, MD, USA (15 Oct 1985). 

The original steam generators from Virginia Power and 
Electric Company's (VEPCO) Surry 2 plant were replaced after 
approximately 6 years of service. One of these generators was sub- 
sequently transported to the Hanford Reservation in Eastern Wash- 
ington, where it is now housed in a specially constructed research 
facility. The generator, a Westinghouse model 51F has drilled hole 
carbon steel support plates, a creviced tube sheet, and unsensitized 
Inconel 600 tubing. The unit operated for the first year using phos- 
phate secondary side water chemistry, then was changed to all 
volatile treatment (AVT). Condensers were tubed in 90:10 CuNi, 
and experienced leakage. The plant was cooled by water from the 
James River, which is brackish. At the time of removal ~ 22% of 
the generator’s tubes had been plugged, mainly because of severe 
denting. The first two rows were plugged following an in-service 
U-bend failure. 17 figs. 


13239 Condensation effects in reactor transients. 
Kirchner, W.; Bankoff, S.G. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico). Nuclear Science and Engi- 
neering; 89: No. 4, 310-321(Apr 1985). 

Some recent results pertinent to condensation as it affects the 
course of light water reactor transients are reviewed. These include 
interfacial shear stress, local condensation heat transfer coefficients, 
and stability of stratified countercurrent steam/water flow. Cold-leg 
and combined cold- and hot-leg oscillations are also discussed. 
Some avenues for further research are pointed out. 
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REFER ALSO TO CITATION(S) 13285, 13289, 13330, 13366, 13368 


13240 (IAE—3883/4) Calculational substantiation of the 
possibility of different HTGR simulation using the GROG 
critical facility. Kaminskij, A.S.; Pavshuk, V.A.; Para- 
monov, V.V.; Talyzin, V.M.; Cherepanov, A.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. 20p. din 
Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86700543. 


Neutron-physical characteristics of the cores of high-temper- 
ature helium-cooled reactors (HTGR) with fuel elements of spheri- 
cal configuration and single passage of fuel elements through the 
core have been considered. The possibility of simulating the HTGR 
core characteristics for fresh fuel elements and fuel burnup in the 
process of campaign using critical assemblies of the GROG facility 
is substantiated numerically. The calculations are made using the 
programs: WIMS-D (neutron-physical calculation of cell for the 
region of neutron energies), NEKTAR (calculation of resonance ef- 
fects in the systems with double heterogeneity), PIT (determination 
of space-energy distribution of slow neutrons in systems of arbitrary 
geometry, with account for slow neutron scatteering on graphite) 
and NEPAL (multigroup finite-differential calculation of reactor in 
the P,-approximation). On the basis of the obtained data analysis 
the conclusion is drawn that for practical realization of the experi- 
ments discussed the elements of the following types are required: 
fuel elements containing homogeneous mixture of moderator and 
fuel of 10% enrichment, fuel elements containing homogeneous 
mixture of moderator and fuel of natural composition; graphite ele- 
ments and elements containing natural boron. 


13241 (JAERI-M—84-148) Fatigue behavior of an iso- 
tropic nuclear graphite for HTGR. Eto, M.; Ishiyama, S.; 
Oku, T.; Fujisaki, K. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Aug 1984. 29p. (In Ja 
anese). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86700925. 

Basic idea and method in which the design curve for fatigue 
strength of graphite for HTGR can be derived from the prelimi- 
nary data have been summarized in this report. Fatigue data for 
fine-grained isotropic graphite, IG-11, have been statistically proc- 
essed to obtain a designing fatigue curve, i.e., the Goodman dia- 
gram. Fatigue life was estimated for the graphite components in the 
VHTR by means of the diagram, and the design values were found 
to give a sufficiently safe estimation. Static strength of graphite, 
which was considered to be important for evaluating the fatigue be- 
havior was also discussed. 


13242 (JAERI-M—84-170) ICARUS.2: a kinetics analy- 
sis code for the experimental very high temperature gas- 
cooled reactor plant. Okada, Takashi; Mitake, Susumu; 
Takano, Makoto; Oohashi, Kazutaka. (Japan Atomic 
Energy Research Inst., Tokyo). Sep 1984. 133p. (In _ 
nese). NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE86700296. 

The report describes analytical models, computational meth- 
ods and physical properties, which are employed in the computa- 
tional code ICARUS.2. The code simulates the transient behavior 
of the experimental Very High Temperature Reactor plant. Tran- 
sient responses of the plant to various disturbances are analyzed as 
well as of the typical components in the plant. The code has the 
enough number of modeled components to cover the two-loop 
system of the real plant. Each loop consists of three internal cool- 
ant loops which are the primary and the secondary helium coolant 
loops and the ternary water-steam coolant loop. Further, the code 
can model any structure of plant coolant system which might cause 
the significant effect on the transient behavior. 


13243 (JAERI-M—84-190) Biennial report of the De- 
partment of High Temperature Engineering. April 1, 1982- 
March 31, 1984, (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1984. 185p. NTIS (US Sales Only), PC A09/ 
MF AO1. File Number 15E86700300, 

Research activities conducted in the Department of High 
Temperature Engineering during fiscal 1982 and 1983 are de- 
scribed. Research and development works of the department are 
mainly related to a multipurpose very high-temperature gas-cooled 
reactor (VHTR) and a fusion reactor. This report deals with the 
main results obtained on material test, heat transfer, fluid-dynamics, 
structural mechanics, development of computer codes and oper- 
ation of an M + A (Mother and Adapter) section and a T; test 
section of the HENDEL (Helium Engineering Demonstration 
Loop). 
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REFER ALSO TO CITATION(S) 13228, 13294, 13297, 13309, 13342, 13343, 
13344, 13345, 13346 


13244 (AECL—8330) THERMOSS: a thermohydraulic 
model of flow stagnation in a horizontal fuel channel. Gul- 
shani, P.; Caplan, M.Z.; Spinks, N.J. (Atomic Energy of 
Canada Ltd., Sheridan Park, Ontario. CANDU Operations). 
1984, 32p. (CONF-8404249—2). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700546. 

From 10. annual symposium on simulation of reactor dynam- 
ics and plant control; Saint John, New Brunswick, Canada (9 Apr 
1984). 

, Following a postulated inlet-side small break in the CANDU 
reactor, emergency coolant is injected to refull the horizontal fuel 
channels and remove the decay heat. As part of the accident analy- 
sis, the effects of loss of forced circulation during the accident are 
predicted. A break size exists for which, at the end of pump run- 
down, the break force balances the natural circulation force and the 
channel flow is reduced to near zero. The subcooled, stagnant 
channel condition is referred to as the standing-start condition. Sub- 
sequently, the channel coolant boils and stratifies. Eventually the 
steam flow from the channel heats up the endfitting to the satura- 
tion temperature and reaches the vertical feeder. The resulting 
buoyancy-induced flow then refills the channel. One dimensional, 
two-fluid conservation equations are solved in-closed form to pre- 
dict the duration of stagnation. In this calculation the channel water 
level is an important intermediate variable because it determines the 
amount of steam production. 


13245 (AECL—8337) Evolution of on-power fuelling ma- 
chines on Canadian natural uranium power reactors. Isaac, P. 
(Atomic Energy of Canada Ltd., Sheridan Park, Ontario. 
CANDU Operations). Oct 1984. 18p. (CONF-841013—5). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86700547. 

From Seminar on remote handling equipment for nuclear 
fuel cycle facilities; Harwell, Oxfordshire, UK (2 Oct 1984). 

The evolution of the on-power fuel changing process and 
fuelling machines on CANDU heavy-water pressure tube power re- 
actors from the first nuclear power demonstration plant, 22 MWe 
NPD, to the latest plants now in design and ‘development is de- 
scribed. The high availability of CANDU’s is largely dependent on 
on-power fuelling. The on-power fuelling performance record of 
the 16 operating CANDU reactors, covering a 22 year period since 
the first plant became operational, is given. This shows that on- 
power fuel changing with light (unshielded), highly mobile and 
readily maintainable fuelling machines has been a success. The 
fuelling machines have contributed very little to the incapabilities 
of the plants and have been a key factor in placing CANDUs in the 
top ten list of world performance. Although fuel handling technolo- 
gy has reached a degree of maturity, refinements are continuing. A 
new single-ended fuel changing concept for horizontal reactors 
under development is described. This has the potential for reducing 
capital and operating costs for small reactors and increasing the 
fuelling capability of possible large reactors of the future. 


(AECL—8339) Experience in the application of 
NUSS and Canadian quality assurance standards for overseas 
CANDU projects. Simmons, R.B.V.; Popple, R.T.; Thomas, 
R.A. (Atomic Energy of Canada Ltd., Sheridan Park, On- 
tario. CANDU Operations). Oct 1984. 13p. (CONF- 
841018—2). NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE86700548. 

From International symposium on the implementation of the 
IAEA codes of practice and safety guides for nuclear power plants; 
Vienna, Austria (29 Oct 1984). 

The Canadian QA standards - the CSA Z299 series for man- 
ufacture, which first appeared in 1975, and the CSA N286 series for 
all other phases of plant life which appeared in 1979, have been 
based on experience with the CANDU reactor program. The CSA 
Technical Committee responsible for issue and for updating the two 
series have a direct liaison with the IAEA Technical Review Com- 
mittee for Quality Assurance. Ontario Hydro, which has a substan- 
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tial cormmitment to nuclear power using CANDU reactors, has 
played a large part in the Canadian QA standards program. Atomic 
Energy of Canada Limited has also taken a major part in the devel- 
opment of CSA QA standards. As a main contractor the Company 
has supplied CANDU plants in Canada and to Argentina, South 
Korea and Romania. Because of the compatibility of the Canadian 
QA standards used, the Embalse plant in Argentina and the Wol- 
sung | plant in Korea, are essentially in compliance with NUSS 
QA standards. The plant under construction at Cernavoda in Ro- 
mania similarly follows Canadian QA standards. 


13247 (AECL—8352) Comparison of ASSERT subchan- 
nel code with Marviken bundle data. Tahir, A.; Carver, M.B. 
—* Energy of Canada _ Chalk River, Ontario. 

River Nuclear Labs.). r 1984. 2 (CONF- 
8404249 3) NTIS | gy Sales Only, PC A03, ? AOI. File 
Number DE86700: 

From 10. pe symposium on simulation of reactor dynam- 
ics and plant control; Saint John, New Brunswick, Canada (9 Apr 
1984). 

In this paper ASSERT predictions are compared with the 
Marviken 6-rod bundle and 36 + 1 rod bundle. The predictions are 
presented for two experiments in the 6-rod bundle and four experi- 
ments in the 36 + 1 rod bundle. For low inlet subcooling, the void 
predictions are in good agreement with the experimental data. For 
high inlet subcooling, however, the agreement is not as good. This 
is attributed to the fact that in the high inlet subcooling experi- 
ments, single phase turbulent mixing plays a more important role in 
determining flow conditions in the bundle. 


13248 (INFO—0137) CANDU containment systems - a 
regulatory perspective. Domaratzki, Z. (Atomic Energy 
Control Board, Ottawa, Ontario (Canada)). Jun 1984. 12p. 
(CONF-840628—1). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86700556. 

From International conference on containment design; To- 
ronto, Ontario, Canada (17 Jun 1984). 

Current regulatory requirements for containment systems 
have evolved over the years. This evolution has been affected by 
research information, design decisions and operating experience. 


13249 (INFO—0148-1) Report on tests using a flow visu- 
alization rig - two channel per pass configuration. Bell, R.P.; 
Bowman, W.C. (Atomic Energy Control Board, Ottawa, 
Ontario (Canada)). Jan 1985. 96p. NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE86700557. 

The flow visualization rig at Monserco Limited has been 
modified and commissioned, and then used to conduct several tests 
with two channels in each pass. Single phase thermosyphoning in 
the rig was demonstrated, and two phase experiments with different 
starting conditions were done. Results of the tests are presented 
here. The two phase tests resulted in flow patterns with the same 
characteristics, independent of the starting condition. Based on re- 
sults presented here, a recommendation for adding another heated 
channel in each pass is made. 


13250 (INFO—0148-2) Report on tests using a flow visu- 
channel 


alization rig - three per pass configuration. Bell, 
R.P.; Bowman, W.C. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Jan 1985. 115p. NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86700558. 

The flow visualization rig was upgraded to have 3 heated 
channels per pass. A series of natural circulation flow tests were 
done. Under test conditions, long periods of flow stagnation with 
high heater temperatures were observed in one of the channels. 
This 3 channel per pass rig shows flow patterns with some reverse 
channel flows, together with continued heat removal by the boiler. 
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13251 (AERE-R—11404) Gas dynamic and thermochemi- 
cal model of steam/sodium microleak phenomena. Perkins, 
R.; Airey, R.; Daniels, L.C. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Materials Development 
Div.). Jun 1985. 68p. H.M. Stationery Office, London, price 
Pound 6.75. 

Conflicting findings have been reported by 3 UK laborato- 
ries for the blockage or rapid escalation of steam/sodium micro- 
leaks. In an earlier paper it was shown that this discrepancy could 
be resolved through the influence on the steam flow of the geome- 
try of the leak paths; the geometry being dependent upon the 
method of manufacture. The application of gas dynamics and ther- 
mochemical methods could account for the rapid escalation of 
some leaks in terms of the presence of shock waves in the gas flow 
within the leak path. In this paper the gas dynamic and thermoche- 
mical theories are re-stated and a series of leak experiments con- 
ducted to test the validity of the theory is described. The theory 
predicts that for some leaks of variable area of cross-section the 
blockage/escalation behaviour is determined by small changes in 
the sodium-side pressure; this effect was found and is discussed as a 
validation of the theory. Other aspects of leak phenomena are dis- 
cussed and conclusions are drawn with emphasis on implications 
for further programmes of leak study and for leaks in LMFBR 
steam generators in service. 


13252 (CONF-860302—1) Core design and performance 
of small inherently safe LMRs. Orechwa, Y.; Khalil, H.; 
Turski, R.B.; Fujita, E.K. (Argonne National Lab., IL 
(USA)). 1986. Contract W-31-109-ENG-38. Tp. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86004071. 

From Advances in fuel management; Pinehurst, NC, USA (2 
Mar 1986). 

Oxide and metal-fueled core designs at the 900 MWt level 
and constrained by a requirement for interchangeability are de- 
scribed. The physics parameters of the two cores studied here indi- 
cate that metal-fueled cores display attractive economic and safety 
features and are more flexible than are oxide cores in adapting to 
currently-changing deployment scenarios. 


13253 (CTA-IEAV-NT—012/84) Binary breeder reactor: 
an option for Brazilian energy future. Ishiguro, Y.; Dias, 
A.F.; Nascimento, J.A. do. (Centro Tecnico Aeroespacial, 
Sao Jose dos Campos (Brazil). Inst. de Estudos Avancados). 
1984. 10p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700560. 

To assure a continued supply of electric energy beyond a 
few decades from now, developmemnt of fast breeder reactors is a 
necessity. Binary fueled LMFBRs combine an improvement in the 
inherent safety of fast reactors and an efficient use of the abundant 
thorium. A nuclear system that starts with PWRs and gradually 
shifts to a FBR system or to a FER-PWR symbiotic system appears 
to be the most reasonable one for Brazil. Natural uranium require- 
ments and possible sequences of reactor introductions are discussed 
for some postulated Brazilian situations. A permanent system of 
approx. 100 GWe capacity can be established based on the estimat- 
ed resource of natural uranium. 


13254 (CTA-IEAV-NT—013/84) Preparation of lumped 
fission product (FP) cross sections for a multigroup library. 
Ono, S.; Corcuera, R.P. (Centro Tecnico Aeroespacial, Sao 
Jose dos Campos (Brazil). Inst. de Estudos enor 
1984. 41p. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF AOl. File Number DE86700529. 

A method for the calculation of lumped fission product (FP) 
cross sections has been developed. The group constants of each nu- 
clide are generated by NJOY code, based on ENDF/B-V data. In 
this first version, cross section of 28 nuclides are lumped for typical 
characteristics of Binary Breeder Reactor (BBR). One energy 
group calculations are made for a 1000 MWe fast reactor to verify 
the influence of burnup, number of FP and fuel composition on the 
lumped fission product cross sections. 
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13255 Seismic damping factors of small bore piping as in- 
fluenced by insulation and support elements. Severud, L.K.; 
Anderson, M.J.; Barta, D.A. (En sone Analysis, Wes- 
tinghouse Hanford Company, Richland, Wash.). Journal of 
Pressure Vessel Technology; 107: No. 2, 142-147(May 1985). 

Seismic damping tests of a prototypical Liquid Metal Fast 
Breeder Reactor (LMFBR) small bore piping system is described, 
and measured transient responses to pulse excitations are reported. 
The test specimen was representative of a typical LMFBR insulated 
small bore piping system, and it was supported from a rigid test 
frame by prototypic dead weight supports, mechanical snubbers, 
and pipe clamps. Various support configurations were tested to 
assess the response sensitivity to insulation and other nonlinear sup- 
port characteristics. Damping factors increased significantly due to 
the insulation and use of mechanical snubbers. Factors much higher 
than the magnitudes currently allowed in design by the USNRC 
Regulatory Guide 1.61, were found. This verified the design values, 
and it also pointed out the possibility of undue conservatism and 
costly overdesign resulting from use of the present design values. 


13256 A procedure to incorporate effects of seismic 
events in a quasi-static piping system inelastic analysis. Roto- 
lini D.F.; Dhalla, A.K. (Westinghouse Bettis Atomic Power 
Laboratory. West Mifflin, PA). Journal of Pressure Vessel 
Technology; 107: No. 2, 157-164(May 1985). 

Inelastic analysis of a prototypic liquid metal fast breeder re 
actor (LMFBR) piping system is generally performed without ex- 
plicit consideration of time-dependent seismic loading. This paper 
presents an approximate procedure to simulate dynamic seismic 
loading as an equivalent static load for inelastic analysis. This pro- 
cedure utilizes the results of the available linear seismic response 
spectrum analysis to calculate external (statically equivalent) loads. 
These statically equivalent loads are selected such that they 
produce internal forces and moments comparable to those predicted 
by the linear response spectrum analysis. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


13257 (N—85-35728) Applicability of 100kWe-class of 
space reactor power systems to NASA manned space station 
missions. Final Report. Silverman, S.W.; Willenberg, H.J.; 
Robertson, C. (Boeing Co., Seattle, WA (USA)). Aug 1985. 
184p. (NASA-CR—174696; D180—28461-1). NTIS, PC 
A09/MF AOl1. 

An assessment is made of a manned space station operating 
with sufficiently high power demands to require a multihundred 
kilowatt range electrical power system. The nuclear reactor is a 
competitor for supplying this power level. Load levels were select- 
ed at 150kWe and 300kWe. Interactions among the reactor electri- 
cal power system, the manned space station, the space transporta- 
tion system, and the mission were evaluated. The reactor shield and 
the conversion equipment were assumed to be in different positions 
with respect to the station; on board, tethered, and on a free flyer 
platform. Mission analyses showed that the free flyer concept re- 
sulted in unacceptable costs and technical problems. The tethered 
reactor providing power to an electrolyzer for regenerative fuel 
cells on the space station, results in a minimum weight shield and 
can be designed to release the reactor power section so that it 
moves to a high altitude orbit where the decay period is at least 
300 years. Placing the reactor on the station, on a structural boom 
is an attractive design, but heavier than the long tethered reactor 
design because of the shield weight for manned activity near the 
reactor. 


13258 Refractory metals in space nuclear power. Lund- 
berg, L.B. (Los Alamos National Lab., NM). Journal of 
Metals; 37: 44-47(Apr 1985). 

Three design concepts, all featuring a fast neutron flux, are 
being studied for a 100 kWp space nuclear reactor transportable by 
the STS. All three designs require refractory metals to contain 
either an in-core high temperature thermionic system, a Li-cooled 
thermoelectric system or a Sterling cycle heat source. The metals 
will need to maintain separation between the fuel and space and the 
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coolant and fuel, but must also be weldable and have a satisfactory 
low temperature environment mechanical behavior. Candidate ma- 
terials include Nb = 1Zr, T-III, Mo-13Re and W-26Re. A data 
base is lacking on the long-term response of refractory metals to 
neutron bombardment. Furthermore, the production rate of refrac- 
tory alloys is low due to small demand and newer, more sophisti- 
cated industrial facilities will be needed to produce sufficient 
sample quantities for testing, development and construction of the 
power plant. 9 references. 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 13312, 13320, 13339, 13342, 13357 


13259 (INFO—0122) Role of the Atomic Energy Control 
Board as regulatory organization for nuclear power plants in 
Canada, Marchildon, P. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Nov 1983. 21p. (In French). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86700592. 

This paper reviews the major safety principles applicable to 
Canadian nuclear power plants. It also describes the Canadian li- 
censing process and some of the requirements which relate to this 
process. 


13260 (INFO—0123) Assessment of the Atomic Energy 
Control Board consultation process. (SECOR Inc., Montreal, 
Quebec (Canada); Atomic Energy Control Board, Ottawa, 
Ontario (Canada)). Mar 1984. 40p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86700593. 

This report analyzes the consultation process followed by 
the AECB in discharging its responsibility for regulation develop- 
ment. It shows how the process could be improved by better tar- 
geting of the consultation towards groups that can be expected to 
provide valuable input. It also addresses the question of how best to 
convey to members of those groups the information they need 
before making comments on proposed regulatory changes. The 
study also looks at how effective the process is and at possible pro- 
cedural improvements that might facilitate the preparation of com- 
ments by outside groups and improve the understanding among the 
public of the role played by the AECB and of the issues surround- 
ing nuclear facilities and the use and handling of prescribed sub- 
stances. 


13261 (INFO—0129) Worker and public safety. Hamel, 
P.E. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). Sep 1984. 14p. (In French). (CONF-8409296—1). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700594. 

From Conference on irradiation and its applications; Laval, 
Quebec, Canada (26 Sep 1984). 

Nuclear regulatory controls have been in place for many 
years in Canada to ensure that the risk for the safety of workers 
and members of the public is as low as reasonably possible. The 
Atomic Energy Control Board implements these controls by virtue 
of a broadly based Act of Parliament, rigorous regulations and 
compliance procedures. The Canadian experience with nuclear 
practices involves about 1 million person-years at risk without a fa- 
tality due to acute exposure to radiation. 


13262 (NUREG—0040-Vol.9-No.3) Licensee contractor 
and vendor inspection status report. Quarterly report, July- 
September 1985. Volume 9, No. 3. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Quality As- 
surance, Vendor and Technical Training Center Programs). 
Dec 1985. 228p. NTIS, PC All/MF A0Oli - GPO. File 
Number T1I86900474. 

This periodical covers the results of inspections performed 
by the NRC’s Vendor Program Branch that have been distributed 
to the inspected organizations during the period from July 1985 
through September 1985. Also included in this issue are the results 
of certain inspections performed prior to July 1985 that were not 
included in previous issues of NUREG-0040. 
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13263 (NUREG—0750-Vol.22-No.5) Nuclear Regulatory 
Commission issuances. Volume 22, No. 5. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Techni- 
cal Information and Document Control). Nov 1985. 111p. 
NTIS, PC A06/MF A0O1 - GPO. File Number TI86900531. 

This report includes the issuances received during November 
1985 from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


13264 (NUREG/CR—2000-Vol.4-No.12) Licensee Event 
Report (LER) compilation for month of December 1985. 
Volume 4, No. 12. (Oak Ridge National Lab., TN (USA)). 
Jan 1986. Contract AC05-840R21400. 109p. (ORNL/ 
NSIC—200-Vol.4-No.12). NTIS, PC A06/MF A0O1 - GPO. 
File Number T186005468. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061, “In- 
structions for Preparation of Data Entry Sheets for Licensee Event 
Reports.” For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations (10 
CFR 50.73 - Licensee Event Report System) which was published 
in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, “Licensee Event Report System - Description of 
Systems and Guidelines for Reporting,” provides supporting guid- 
ance and information on the revised LER rule. 


13265 The longevity of nuclear power systems. Speiwak, 
L.; Livingston, R.S. (Oak Ridge Associated Universities, In- 
stitute for Energy Analysis Oak Ridge, Tennessee). Nuclear 
Science and Engineering; 90: No. 4, 501-508(Aug 1985). 

It appears likely that nuclear power plants can be operated 
safely in excess of the licensed 40 years. This conclusion is based on 
a systematic review of the plant systems and favorable experience 
in refurbishing old fossil plants, the Savannah River production re- 
actors and the early British Magnox reactors. The technical areas 
that may present the greatest difficulty are the reactor pressure 
vessel, the electrical cable, and reinforced concrete structures. Utili- 
ties are also concerned about the difficulty of the Nuclear Regula- 
tory Commission's relicensing process, which has not as yet been 
defined. If license extensions can be obtained, utilities can afford to 
spend many hundreds of millions of dollars to achieve an additional 
ten or more years of operation. Nuclear plant life extension has fa- 
vorable implications for the long-term price of electricity in systems 
containing nuclear power plants. 


2108 Economics 


REFER ALSO TO CITATION(S) 13403, 15411 


22 NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 13210 
2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 15203 


13266 (AECL—7690-Rev.1) Testing ENDF/B-V data for 
thermal reactors. Craig, D.S. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Jun 1984. 161p. NTIS (US Sales Only), PC A08/MF AOI. 
File Number DE86700528. 
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Lattice parameters have been calculated for some thermal 
reactor benchmark lattices using ENDF/B-V data. These lattices 
were TRX-1,-2; BAPL-UO>-1,-2,-3; BNL-ThO2-***UO2-H20-1,-2,-3; 
MIT-4,-5,-6; and PNL-31,-33,-35 (infinite lattices). In addition, pa- 
rameters were calculated for 3 ZEEP lattices, 3 High-Conversion 
UO,-H2O lattices, and 7 BNL-ThO2-***UO2-D20 lattices. These 
calculations were made using the integral transport cell code 
RAHAB with the resonance reaction rates obtained using the 
OZMA code operating in the discrete ordinate mode. This code 
calculates the resonance rates allowing for the interaction of all re- 
sonances. In Revision 1 many of the calculated values have been 
changed because of the use of revised data for Th-232, and for the 
thermal scattering matrices for HzO and D,O. In addition the 
OZMA calculations for D2O-moderated lattices were improved. 
Four more lattices have been added. The first, LTRIIA, is reported 
in Addendum 1. It is a DzxO-moderated lattice of uranium fuel tubes 
arranged on a tight pitch. The other three, R1/100OH, R2/100H 
and R3/100H, are reported in Addendum 2. 


13267 (CTA-IEAV-NT—024/84) UNICIN - a one-dimen- 
sional computer code for reactor kinetics. Rosa, M.A.P.; Al- 
cantara, H.G. de; Nair, R.P.K. (Centro Tecnico Aeroespa- 
cial, Sao Jose dos Cam (Brazil). Inst. de Estudos Avan- 
cados). 1984. 87p. (In Portuguese). NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE86700530. 

A program for the solution of the time- and space-dependent 
multigroup diffusion equations and the delayed-neutron precursors 
concentration equations in one dimensional geometries by the 
weighted residual method is described. The discretized equations 
are solved through an iterative procedure with convergence accel- 
erated by the over-relaxation method. The system is perturbed 
through the variation of the nuclide concentrations in specified re- 
gions. Two feedback effects are included, namely, the temperature 
and the burnup. 


13268 (UFRJ-COPPE-PEN—125) Generalized perturba- 
tion theory for thermal-hydraulics problems. Andrade Lima, 
F.R. de; Silva, F.C. da. (Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engen- 
haria). Jul 1984. 30p. (In Portuguese). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86700532. 

The Oblow’s perturbation expressions are presented for a ge- 
neric functional in a heat and mass transfer transient problem for a 
typical subset of nuclear reactor using the generalized perturbation 
theory formalism proposed by Gandini. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 12771, 13211 


13269 (AAEC/E—605) Results of pipe bend analysis. 
Part XII; stresses in elbows with long tangents under out-of- 
plane bending. Whatham, J.F. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). May 


1985. 61p. NTIS (US Sales Only), PC A04/MF AO1. File 
Number T5E8670053 5. 

Graphs of outside surface stress distributions are presented 
and numerical values of stresses on inside and outside surfaces tabu- 
lated for a wide range of 90 deg pipe bends with long tangent pipes 
subjected to out-of-plane bending. The calculations are based on 
linear thin shell theory. A computer program, BENDPAC, was de- 
signed to calculate the stresses in and the flexibility of pipe bends 
with tangents under in-plane or out-of-plane bending, or flanged 
pipe bends under any loading. 


13270 (BNL-NUREG—37334) BNL piping research. 
Bezler, P.; Subudhi, M.; Wang, Y.K.; Shteyn S. 
(Brookhaven National Lab. Upton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. 17p. (CONF-8510173—49). NTIS, 
PC A02/MF A0Oi - GPO. File Number TI86005246. 
From 13. water reactor safety research information meeting; 
weno D, USA (22 Oct 1985). 
ven National Laboratory (BNL) has assisted in the 
development of methods to evaluate the analysis methods used by 
industry to qualify nuclear power piping. Through FY 1985 these 
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efforts were conducted under the Mechanical Piping Benchmarks 
project while current and future efforts will be performed under 
the Combination Procedures for piping project. Under these 
projects BNL has developed analytical benchmark problems for 
piping systems evaluated using uniform or independent support 
motion response spectrum methods, investigated the adequacy and 
limitations of linear piping analysis methods by comparison to test 
results and evaluated and developed criteria for new and alternate 
methods of analysis. A summary description of the status of these 
efforts is provided. 


13271 (EGG-EE—6892) Isolation device evaluation crite- 
ria, Nielsen, J.R. (EG and G Idaho, Inc., Idaho Falls 
(USA)), Nov 1985. Contract ACO07-761D01570. 258p. NTIS, 
PC Al2/MF A011 - GPO. File Number T186005348. 

The EG & G Idaho Report presents the results of an evalua- 
tion program for Class 1E isolation devices. The report provides 
recommendations for test methods that can be used to ensure that 
isolation devices are being qualified adequately to satisfy the re- 
quirements of IEEE-279. Recommendations are based on studies 
made of National Standards; conversations held with utility person- 
nel, Nuclear Steam System Suppliers (NSSS), Architect Engineers 
(AE), and vendors; and analysis of actual tests performed on 
sample isolators. 25 refs. 


13272 (EGG-M—09585) Determination of structural 
damping in straight piping sections using modal analysis. 
Ware, A.G.; Thinnes, G.L.; Arendts, J.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1986. Contract ACO07- 
761D01570. 8p. (CONF-860224—8). NTIS, PC A02/MF 
A01 - GPO. File Number T186005316. 

From 4. international modal analysis conference; Los Ange- 
les, CA, USA (3 Feb 1986). 

Three- and eight-inch diameter pipes, supported rigidly at 
the ends and at intermediate points by typical piping supports, were 
excited to assess structural damping. Vibration sources for the 10 m 
(33-ft) lengths were an overhead crane (for snapback motion), 
impact hammer, and hydraulic shaker. Responses were measured by 
accelerometers, strain gauges, and an LVDT. Damping was calcu- 
lated using complex-exponential curve fit (with commercial soft- 
ware), half-power, and logarithmic decrement methods. The paper 
details the test setup and steps taken to attain satisfactory coherence 
for the shaker frequency-response-functions. Additionally, the rela- 
tive merits of each type of instrumentation and computational tech- 
nique for this application are discussed. In these tests, damping was 
related to the support positions relative to each mode. When a 
mode excited an energy dissipating support, higher damping was in- 
duced, whereas supports located at nodal points did not affect 
damping. Gaps and other geometric nonlinearities produced higher 
damping levels. Damping behaved nonlinearly with excitation level. 
At low levels Coulomb friction produced high damping; at interme- 
diate levels damping was relatively low; whereas damping in- 
creased linearly with stress level at and above the yield stress. Thus 
damping measured at one excitation level cannot always be extrap- 
olated to other levels. 


13273 (INFO—0111) Permeability of concrete for reac- 
tor containment vessels. Mills, R.H. (Atomic Energy Con- 
trol Board, Ottawa, Ontario (Canada)). Jul 1983. 108p. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86700551. 

Review of the literature pertaining to water, water vapour 
and gas transmission through concrete revealed conflicting views 
on the mechanisms involved and the influence of mix design param- 
eters such as initial porosities and water/cement ratio. Consider- 
ation of the effects of ageing and of construction defects in field 
concrete were totally neglected in published work. Permeability 
data from three published papers were compared with permeability 
calculated according to Powers. The ratio of calculated to ob- 
served permeability varied from 40 x 10-* to 860 x 10-° for one 
group: from 0.17 x 10° to 8.6 x 10° in the second; and from 24 x 10° 
to 142 x 10° for the third. There were therefore wide discrepancies 
within each group of data and between groups. A bibliography was 
prepared and an exploratory experimental programme was mounted 
to determine the relative importance of key parameters such as 
cement type, porosity and water/cement ratio. Contrary to fre- 
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quently cited references it was found that permeability of concrete 
was not significantly influenced by water/cement ratio when the 
starting porosity was constant. If water/cement ratio was held con- 
stant, however, the permeability was strongly influenced by starting 
porosity. It was also found that with constant water/cement ratio 
permeability increased with cement content. The value of fly ash 
and blast furnace slag in partial substitution for Portland cement is 
neglected in the literature but it is important since such substitu- 
tions alleviate alkali-silicate reactions. Permeability of concrete was 
significantly decreased by partial substitution of Portland cement 
with fly ash but there was no benefit in the use of blast furnace 
slag. 


13274 (JAERI-M—84-114) Elastic-plastic analysis of an 
axi-symmetric problem by a finite element method. Isozaki, 
T. Gapan Atomic Energy Research Inst., ae Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jun 1984. 67p. dn Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86701082. 

Generally speaking, many structures are designed and fabri- 
cated on the basis of an axi-symmetric structure. Finite Element 
Method is the capable method to solve these axi-symmetric prob- 
lems beyond the elastic limit. As the first step to solve these prob- 
lems, the computer program for the elastic-plastic analysis of the 
axi-symmetric problem is composed. The basic program is based 
upon that described in Zienkiewicz’s text book to solve the elastic 
plane stress problem, taking the plastic stress matrix by Yamada’s 
method into consideration and it is converted to solve the axi-sym- 
metric problem. For the verification of the program, the plane 
strain problem of a cylindrical tube under internal pressure was 
solved. The computed results were compared with those shown in 
ADINA’s user’s manual. They showed close agreement. 


13275 (NUREG/CR—4300-Vol.2) Acoustic emission/ 
flaw relationship for in-service monitoring of nuclear pressure 
vessels, report, April-September 1985. Volume 2. 
Hutton, P.H.; Kurtz, R.J. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Jan 1986. Contract AC06-76RL01830. 
6p. (PNL—5511-Vol.2). NTIS (US Sales Only), PC A02/ 
MF AOi - GPO. File Number T186005409. 
This report discusses technical progress for the period April 
1985 to September 1985 under the NRC-sponsored research pro- 
gram concerned with “Acoustic Emission/Flaw Relationships for 
Inservice Monitoring of Nuclear Reactor Pressure Boundaries.” 
Topics discussed include testing AE monitoring on operating reac- 
tors, refinement of an AE signal identification relationship, develop- 
ing AE/IGSCC relationships, evaluating the effects of slow crack 
growth rate on AE generation, and activities to produce an AE 
monitoring standard and acceptance of the technology by the 
ASME Code. 


13276 (OH—84-100-K) Deformation behaviour of Zr-2.5 
wt percent Nb pressure tubes under internal ———_ 
and ramp temperature conditions. Ho, E.T.C.; og Pi 
(Ontario Hydro Research Lab., Toronto (Canada)). M 

1984. 48p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number 15E86700359, 


The deformation behaviour of 0.6 m long Zr-2.5 wt percent 
Nb pressure tube specimens deformed under internal pressurization 
and ramp temperature conditions has been studied. Both inert gas 
and steam have been used as the pressurizing medium. Controlled 
heating rates in the range 1-25 K/s and internal pressures in the 
range 0-12 MPa have been investigated. It was observed that, 
except at the very high test pressures, the samples deformed to cir- 
cumferential strains well in excess of the nominal ‘contact’ strain of 
0.18 before possible rupture. Over the time scale of the biaxial tests 
carried out, the effect of steam on deformation behaviour appeared 
to be minimal. It was also found that the major features of the biax- 
ial deformation behaviour can be investigated, at least qualitatively, 
by carrying out uniaxial tensile tests. However, detailed analysis of 
uniaxial and biaxial data showed that there were several major dif- 
ferences between the two types of data. These differences are dis- 
cussed in considerable detail in the present report. 
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13277 X-ray diffraction measurement of residual stresses 
in thick, multi-pass steel weldments. Ruud, C.O.; Di Mascio, 
P.S.; Pangborn, R.N.; Snoha, D.J. (The Pennsylvania State 
University, Materials "Research Laboratory and Department 
of Engineering Science and Mechanics, University Park, 
PA). Journal of Pressure Vessel Technology; 107: No. 2, 185- 
191(May 1985). 

A unique X-ray diffraction instrument for residual stress 
measurement has been developed that provides for speed, ease of 
measurement, accuracy, and economy of surface stress measure- 
ment. Application of this instrument with a material removal tech- 
nique, e.g., electropolishing, has facilitated detailed, high resolution 
studies of three-dimensional stress fields. This paper describes the 
instrumentation and techniques applied to conduct the residual 
stress measurement and presents maps of the residual stress data ob- 
tained for the surfaces of a heavy 21/4 Cr 1 Mo steel plate weld- 
ment. 


13278 Acoustic imaging in a water filled metallic pipe. 
Kolbe, W.F.; Leskovar, B.; Turko, B.T. (Lawrence Berke- 
ley Lab., Univ. of California, Berkeley, CA). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 1, 1016-1024(Feb 1985). 
(CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A method is described for the imaging of the interior of a 
water filled metallic pipe using acoustical techniques. The apparatus 
consists of an array of 20 acoustic transducers mounted circumfer- 
entially around the pipe. Each transducer is pulsed in sequence, and 
the echos resulting from bubbles in the interior are digitized and 
processed by a computer to generate an image. The electronic con- 
trol and digitizing system and the software processing of the echo 
signals are described. The performance of the apparatus is illustrat- 
ed by the imaging of simulated bubbles consisting of thin walled 
glass spheres suspended in the pipe. 


2203 Fuel Elements 


13279 (AECL—7721) Behaviour of short-lived iodines in 
operating UO. fuel elements. Lipsett, J.J.; Hastings, I.J.; 
Hunt, C.E.L. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Nov 1984. 12p. 
(CONF-8206245—3). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86700537. 

From 3. annual Canadian Nuclear Society conference; To- 
ronto, Ontario, Canada (8 Jun 1982). 

Sweep gas experiments have been done to determine the be- 
haviour of short-lived fission products within operating UO. fuel 
elements at linear powers of 45, 54, and 60 KW/m, and to burnups 
of 70, 80, and 50 MWh/kgU respectively. Although radioiodine 
transport was not observed directly during normal operation, equi- 
librium gap inventories for I-131 were deduced from the shutdown 
decay behaviour of the fission gases. These inventories were a 
strong function of fuel power and ranged from 10 GBgq (0.27 Ci) to 
100 GBq (2.7 Ci) over the range tested. We conclude that the 
iodine inventory was adsorbed onto the fuel and/or sheath surfaces 
with a volatile fraction of less than 10~? and a charcoal-filter-pene- 
trating fraction of less than 2 x 10~*. 


13280 (AECL—8353) Short-lived fission product release 


from the surface and centre of operating UO, fuel. Hastings, 
I.J.; Hunt, C.E.L.; Lipsett, J.J.; Delaney, R.D. (Atomic 
Energy of Canada Ltd , Chalk River, Ontario. Chalk River 
Nuclear Labs.). Jul 1984. 22p. (CONF-8404231—1). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86700538. 

From IAEA water reactor fuel element performance com- 
puter modelling meeting; Bowness-on-Windermere, UK (9 Apr 
1984). 

: Literature data suggest different behaviour for short-lived 
fission products swept by carrier gas from the centre of operating 
annular UO, fuel and the surface of solid UO, fuel. To determine 
directly these release differences, we have irradiated, in the same 
test assembly, one element containing solid UO: pellets with four 1 
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x 1 mm surface slots and one element containing UO: pellets with a 
central hole two mm in diameter. The linear power range was 17- 
57 kW/m; thermocouples monitored operating temperatures. He-2 
percent Hp carrier gas swept short-lived fission products from both 
elements past independent spectrometers for identification and 
measurement. 


13281 (INIS-mf—10042, pp 57) Modelling and applica- 
tion of a fuel element code. Sdouz, G. Oct 1985. (In 
German). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


13282 (JAERI-M—84-171) Chemical forms of FP in ura- 
nium carbide fuel. Arai, Yasuo; Iwai, Takashi; Omichi, To- 
shihiko; Ishikawa, Kazuya. (Japan Atomic Energy Research 
Inst., Tokyo). Sep 1984. 23p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700292. 

Chemical forms of fission products (FP) in uranium carbide 
fuel were estimated by calculation using SOLGASMIX-PV, which 
describes chemical equilibrium of multi phase s. First, each FP was 
classified into several groups according to probable behaviors in the 
fuel. Secondly, free energies of formation (AGsub(f)°) for com- 
pounds which may exist stably in the irradiated fuel were fed and 
then their chemical forms were calculated at 2 -- 15% burnup. 
Temperature of fuel was chosen at 1300, 1500 and 1700 K. Chemi- 
cal forms of FP were influenced not only by C/U (mole ratio) in 
uranium carbide but also burnup of the fuel. The results of this 
study agree approximately with the reported experimental results of 
burnup simulated carbide fuel. 


2204 Control Systems 


13283 (AECL—8259) MVPACK: a package for the com- 
puter-aided design of multivariable control systems. Mensah, 
S. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Jan 1984. 105p. NTIS (US 
Sales Only); PC A06/MF A0O1. File Number DE86700539. 

In RATFOR on VAX computer. 

The design and analysis of high performing controllers for 
large complex plants require a collection of interactive, powerful 
computer software. MVPACK, an open-ended package for the 
computer aided design of control systems has been developed in the 
Reactor Control Branch of the Chalk River Nuclear Laboratories. 
The package is fully interactive, and includes a comprehensive 
state-of-the-art mathematical library to support development of 
complex multivariable control algorithms. Coded in RATFOR, 
MVPACK operates with a flexible data structure which makes effi- 
cient use of minicomputer resources and provides a standard frame- 
work for program generation. The existence of a help mechanism 
enhances the simplicity of package utilization. This report provides 
the technical description of the package. It reviews the specifica- 
tions used in the design and implementation of the package. The 
database structure, the supporting libraries and the design and anal- 
ysis modules of MVPACK are described. The report includes sev- 
eral application examples to illustrate the capability of the package. 
Experience with MVPACK shows that the package provides a syn- 
ergistic environment for control and regulation systems design, and 
that it is a unique tool in training of control system engineers. 


13284 (IAEA-TECDOC—334, pp 97-108) Review of 
trends in computerized systems for operator support. Cain, 
D.G. (Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1985. NTIS (US Sales Only), PC A23/MF 
A01. File Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The major trends shaping the development of computerized 
Operator support systems in nuclear power plants are reviewed. 
These trends are the result of prior research in disturbance analysis 
systems that provided the technology base, and the SPDS require- 
ment, which has been the impetus for change. The process is ex- 
pected to result in hybrid control rooms with computer-driven su- 
pervisory workstations that complement conventional control board 
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lay-outs. In the next three to five year period substantial upgrading 
of computer hardware will allow new and more sophisticated appli- 
cations routines to be developed for operator support. Greater at- 
tention is being given to on-line validation of input signals for com- 
puter applications. A general movement towards operating strate- 
gies that are not based upon pre-analyzed event sequences is ex- 
pected to influence the development of operator aids. The integra- 
tion of displays with operating procedures will enable the computer 
system to a better coupling between problem detection and its reso- 
lution. Improved design methodology will assure that computer ap- 
plications are accepted and used by operations personnel. Greater 
on-line analysis capability is stimulating the trend towards more on- 
site analysis and decision-making at nuclear power plants. Software 
standardization reflects the high cost of software development and 
the desire by utilities to gain greater independence from suppliers. 
There is growing realization that control rooms are beset by many 
of the demands and limitations of other office settings and that 
some of these may be addressed by the burgeoning office automa- 
tion technology. Trends beyond the next five years are difficult to 
predict; however, there will be a trend towards more intelligent 
software. Artificial intelligence technology may play a pivotal role 
in future applications. 


13285 (IAEA-TECDOC—334, pp 353-379) Operator in- 
formation displays for normal operation and fault manage- 
ment of an advanced gas-cooled reactor. Jenkinson, J. (Cen- 
tral Electricity Generating Board, Barnwood (UK). Genera- 
tion Development and Construction Div.). May 1985. NTIS 
(US Sales Only), PC A23/MF AOl. File Number 
DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The paper describes the design intent, organisation and im- 
plementation of operator displays for a 1300 MWe Advanced Gas- 
Cooled Reactor employing a high level of automation, computer 
based displays and discrete devices incorporated into a structured 
information system. A description of the main plant and post-cool- 
ing system is given and the provisions for automatic initiation of 
the post-trip systems are related to claims made on operator action. 
A statement on control room staffing and task allocation is included 
in order to identify the roles of the various display systems. The 
structure of the Operator and Supervisor information system is de- 
scribed and the hierarchy of data and alarm displays is discussed. 
The role of discrete displays is discussed both in relation to the 
computer based displays and as a stand-alone set of essential infor- 
mation providing for safe operation in the rare event of total loss of 
computer based displays. The extent and organisation of the com- 
puter based displays is described with emphasis on the allocation of 
data to functional groups in order to aid fault diagnosis and man- 
agement. The role and implementation of overview displays is de- 
scribed. An important part of the overall information system is the 
reactor post trip cooling system display. Taking the form of a func- 
tional mimic, the display provides a comprehensive summary of 
post trip reactivity, primary circuit integrity, reactor heat removal 
and cooling system status and security. The display is used to moni- 
tor the effectiveness and adequacy of the post-trip functions and 
provides an overview of plant abnormalities which are then investi- 
gated using the systems described above. The paper concludes with 
a review of areas of current and future development. 


13286 (IAEA-TECDOC—334, pp 381-395) Feedback of 
experience. Fourest, B. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de 
Surete Nucleaire). May 1985. (In French). NTIS (US Sales 
Only), PC A23/MF AOl. File Number DE86780326. 
(CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

This communication presents a number of general consider- 
ations concerning the "feedback process of experience” by specify- 
ing its objectives, the different types of activities that it covers and 
the factors that it involves. This communication also presents some 
examples of the "feedback process of experience” in France in dif- 
ferent areas of activity (improvement of control rooms, organisation 
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of the authorities in order to cope with serious accidents, and im- 
provement of the conception/design of steam generators). Al- 
though the process of gathering information and analyzing it (in re- 
lation to incidents) might start to function correctly (either on an 
international level or in the leading countries) certain difficulties 
still remain to be overcome before conclusions can be drawn from 
the incidents. 


13287 (IAEA-TECDOC—334, pp 407-416) Computer- 
ized operation guidance method for post-trip transient control 
of BWRs. Fukunishi, K.; Ohga, Y.; Tanji, J.; Kishi, S. (Hita- 
chi Ltd., Ibaraki (Japan). Energy Research Lab.); Murata, 
F. (Hitachi Ltd., Ibaraki (Japan). Hitachi Works); Hashi- 
moto, S. (Hitachi Ltd., Ibaraki (Japan). Omika Works). May 
1985. NTIS (US Sales Only), PC A23/MF AOl. File 
Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

A computerized operator support system for post-trip tran- 
sient control of BWRs is described which has the purposes of 
anomaly occurrence diagnosis, reactor state estimation and predic- 
tion in the transient, and provision of advisable operational tactics 
for operator’s use to lead the reactor to safe shutdown. In order to 
fulfill these purposes, the system involves the following major func- 
tions: the event diagnosis function, the operator guidance function 
with an event based method followed by a symptom based method 
for enhancing guidance reliability, the reactor state prediction func- 
tion using a BWR dynamic simulator of faster than real time phe- 
nomenon, and the state estimation function using a model adjust- 
ment method. The usefulness of the system is discussed through the 
simulation tests of these functions. 


13288 (IAEA-TECDOC—334, pp 449-462) Computer- 
ized operation manual (COM) of nuclear power plants. Szegi, 
Z. (Hungarian Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics). May 1985. NTIS (US Sales Only), 


PC A23/MF AOl1. File Number DE86780326. (CONF- 
840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

This paper is to be presented at the International Seminar on 
Diagnoses of and Response to Abnormal Occurrences at Nuclear 
Power Plants organized by the International Atomic Energy 
Agency. The topic of presentation is the Computerized Operational 
Manual. This system supports the operator at disturbance situations 
by displaying quickly and unambiguously the operational instruc- 
tions and the relevant information without mistakes. By the com- 
puterized manual the operator can determine the instruction-subsys- 
tem which reflects the real state of the power unit. From this point 
the system guides the operator on how to drive the unit to another 
determined state by providing the operational instructions at any 
time. A data bank is also included which contains information con- 
cerning rules restricting on maintenance and repair. The system 
will be realized at Paks NPP. 


13289 (JAERI-M—84-184) Experiment on thermohy- 
draulics of simulated control rod. A preliminary experiment 
with air flow. Ogawa, Masuro; Ouchi, Mitsuo; Akino, Norio; 
Fujimura, Kaoru; Shiina, Yasuaki; Kawamura, Hiroshi. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1984. 
33p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86700289. 

A thermohydraulic study of a control rod channel is re- 
quired for the core design of the Very High Temperature Gas 
Cooled Reactor (VHTR). A non-heating experiment with air flow 
was performed prior to a heating experiment with helium flow. Ex- 
perimental results on stability of flow, flow rate distribution and 
pressure drop of the control rod channel are reported. In a test sec- 
tion of the experimental apparatus, five simulated control subrods 
were suspended vertically in a circular duct. Their dimension was 
in coincide with those of the Detailed Disign (I) of the VHTR. Air 
of atomospheric pressure was used as a coolant gas, which flowed 
in inner and outer paths of the subrods. Total flow rate ranged 
from 0.0011 to 0.0062 kg/s. Flow rate distribution and pressure 
drop were obtained for various flow rates. Velocity fluctuation in 
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the channel was also observed using a hot wire anemometer. From 
these experiments, it was found that the flow rate distribution was 
nearly the same as a disigned value and that turbulent and laminar 
flows were simultaneously realized in outer and inner paths respec- 
tively. These observations supported a feasibility of the present 
design. 


13290 Reliability of emergency alternating-current power 
systems at nuclear power plants: a discussion of NUREG/ 
CR-2989, Battle, R.E. (Oak Ridge National Lab., TN). Nu- 
clear Safety; 26: No. 5, 601-607(Sep-Oct 1985). 

The reliability of emergency alternating-current power sys- 
tems typical of most nuclear power plants was estimated by using 
fault-tree analysis of selected typical designs. The failure probabil- 
ities used in the fault trees were calculated from extensive historical 
data collected from Licensee Event Reports and from operating ex- 
perience information obtained from nuclear plant licensees. Trends 
of diesel generator independent failure on demand are included. No 
one or two improvements can be made at all plants to increase sig- 
nificantly the industry-average emergency alternating-current 
power system reliability; the most beneficial improvements are 
varied and plant specific. 


13291 Installation of automatic control at experimental 
breeder reactor II. Larson, H.A.; Booty, W.F.; Chick, D.R.; 
Christensen, L.J.; Forrester, R.J.; Sielinsky, J.W. (Argonne 
National Laboratory, Argonne-West, Idaho Falls, Idaho). 
Nuclear Technology; 70: No. 2, 167-179(Aug 1985). 

The Experimental Breeder Reactor II (EBR-II) has been 
modified to permit automatic control capability. Necessary mechan- 
ical and electrical changes were made on a regular control rod po- 
sition; motor, gears, and controller were replaced. A digital com- 
puter system was installed that has the programming capability for 
varied power profiles. The modifications permit transient testing at 
EBR-II. Experiments were run that increased power linearly as 
much as 4 MW/s (16% of initial power of 25 MW(thermal)/s), held 
power constant, and decreased power at a rate no slower than the 
increase rate. Thus the performance of the automatic control algo- 
rithm, the mechanical and electrical control equipment, and the 
qualifications of the driver fuel for future power change experi- 
ments were all demonstrated. 


13292 A microprocessor tester for the treat upgrade reac- 
tor trip system. Lenkszus, F.R.; Bucher, R.G. (Argonne Na- 
tional Lab., Argonne, IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 1, 1030-1035(Feb 1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The upgrading of the Transient Reactor Test (TREAT) Fa2- 
cility at ANL-Idaho has been designed to provide additional experi- 
mental capabilities for the study of core disruptive accident (CDA) 
phenomena. To improve the analytical extrapolation of test resuits 
to full-size assembly bundles, the facility upgrade will increase the 
maximum size of the test bundle from 7 to 37 fuel pins. By creating 
a core convertor zone around the test location, the neutron spec- 
trum incident on the test assembly will be hardened and the maxi- 
mum energy deposited in the sample will be increased. In addition, 
a programmable Automated Reactor Control System (ARCS) will 
permit high-power transients up to 11,000 MW having a controlled 
reactor period of from 15 to 0.1 sec. These modifications to the 
core neutronics will improve simulation of LMFBR accident condi- 
tions. Finally, a sophisticated, multiply-redundant safety system, the 
Reactor Trip System (RTS), will provide safe operation for both 
steady state and transient production operating modes. To insure 
that this complex safety system is functioning properly, a Dedicated 
Microprocessor Tester (DMT) has been implemented to perform a 
thorough checkout of the RTS prior to all TREAT operations. A 
quantitative reliability analysis of the RTS shows that the unreliabi- 
lity, that is, the probability of failure, is acceptable for a 10 hour 
mission time or risk interval. 
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13293 Absolute subcriticality measurement without cali- 
bration and detection efficiency dependence by the **Cf 
source-driven noise method. Mihalczo, J.T.; ns (Oak 
Ridge National Lab., Oak Ridge, TN). IEE. (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 1, 1012-1015(Feb 1985). (CONF- 
841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The **Cf-source-driven noise analysis method determines 
the subcriticality of a system containing fissionable material from 
the ratio of cross power spectral densities between the detectors 
that detect particles from the fission process and between these de- 
tectors and an ionization chamber containing a spontaneously fis- 
sioning neutron source which provides neutrons to induce fission in 
the system. This method has two advantages: a calibration is not 
required and thus subcriticality can be determined from measure- 
ments only on the subcritical system of interest, and the subcritica- 
lity is independent of the type of detector or its efficiency. These 
properties of this technique are illustrated by measurements. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 12778, 12779 


13294 (CNEA-NT—10/83) Analysis of extreme hydro- 
metric values in the nuclear power plants siting. Atucha 2 Nu- 
clear Power Plant. Gomez, H.R.; Maggio, G.E.; Tripoli, 
C.R. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina)). 1983. 38p. (In Spanish). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86700491. 

The Atucha Nuclear Power Plants are located on the right 
shore of the Parana de las Palmas river in the entire transition be- 
tween a fluvial regime and other of tides. Since the disponibility of 
cooling water is one of the factors to take into account when 
choosing the nuclear power plant site, it is essential to perform a 
probabilistic study of extreme hydrometric values. Deterministic 
and historical analysis should be done to complete the studies al- 
ready mentioned, in order to establish the values of probable maxi- 
mum floods. From the application of these methods, it is concluded 
that the site of the Atucha Nuclear Power Plants constitutes a hy- 
drometric singularity, so that, an optimization has been obtained 
from that point of view. 


13205 (INIS-mf—9626-Vol.2, Rita 184-188) Airborne ra- 


dioactive release monitoring at PAKS nuclear power 
plant. Ronaky, J.; Rosa, G.; Ormai, P. (Paks Nuclear Power 
Station (Hungary)). 1984. NTIS (US Sales Only), PC A13/ 
MF AOl. File Number DE85781217. (CONF-830995— 
Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

In the pressurized water reactors the greatest part of radio- 
active releases in normal operation are the airborne radioactive ef- 
fluents going through the ventilation stack. The airborne radioac- 
tive release monitoring system of the Paks Nuclear Power Plant is 
built up from the continuously operating measuring systems in the 
ventilation stack on one hand, and laboratory measurements on the 
other hand. The authorities have their own independent measuring 
program. The detection limits of the monitoring system supplied 
with the plant for the main three effluent components/inert gases, 
aerosols, iodines/lie between 1 - 10% of the release limits imposed 
by the regulatory body. For the monitoring of releases at the work- 
ing levels/3 or 4 orders of magnitude below the limits/sensitive 
Hungarian made instrumentation is used. These instruments were 
developed especially for this purpose in the Central Research Insti- 
tute for Physics of the Hungarian Academy of Sciences and at the 
Training Reactor of the Budapest Technical University. The first 
results of effluent monitoring in the startup period are presented 
and the environmental effects are estimated. 
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REFER ALSO TO CITATION(S) 13292, 13351, 13355, 13920 


13296 (AAEC/E—604) Neutronics study of reduced en- 
richment fuel for the HIFAR research reactor. Harrington, 
B.; Robinson, G.S. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights). Jun 1985. 15p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86700561. 

The neutronics consequences of using lower enrichment 
fuels for the research reactor HIFAR have been assessed. Compar- 
ative results include neutron flux, reactivity performance, plutoni- 
um production, and a selection of reactivity coefficients and safety- 
related parameters for both high and low burn-up of the fuels con- 
sidered. 


13297 (AECL—7826) MAPLE: a Canadian multipurpose 
reactor concept for national nuclear development. Lidstone, 
R.F. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. 
Whiteshell Nuclear Research Establishment). Jun 1984. 37p. 
(CONF-8403212—2). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86700562. 

From Seminar on small and medium nuclear power plants in 
Latin Amevican; Lima, Peru (4 Mar 1984). 

French version included as AECL--7826F. 

Atomic Energy of Canada Limited, following an investiga- 
tion of Canadian and international needs and world-market pros- 
pects for research reactors, has developed a new multipurpose con- 
cept, called MAPLE (Multipurpose Applied Physics Lattice Exper- 
imental). The MAPLE concept combines H2O- and D2O-moderat- 
ed lattices within a D2O calandria tank in order to achieve the flux 
advantages of a basic H2O-cooled and moderated core along with 
the flexibility and space of a D2O-moderated core. The SUGAR 
(Slowpoke Uprated for General Applied Research) MAPLE ver- 
sion of the conept provides a range of utilization that is well suited 
to the needs of countries with nuclear programs at an early stage. 
The higher power MAPLE version furnishes high neutron flux 
levels and the variety of irradiation facilities that are appropriate 
for more advanced nuclear programs. 


13298 (HEDL—7536) OWR/RTNS-II low exposure 
spectral effects experiment. Heinisch, H.L. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). May 
1985. Contract AC06-76FF02170. 4p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005485. 

The first RTNS-II irradiation of the Low Exposure Spectral 
Experiment has been completed. The dosimetry has been analyzed, 
and expressions have been determined that fit the data very well. 
The effects of including the angular variation of the neutron spec- 
trum were investigated. 


(IAEA-TECDOC—320, pp 7-14) Development of 
a research reactor program in a national research centre. 
ki, (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Dec 1984. NTIS (US Sales Only), PC A05/MF 
A01. File Number DE86780322. (CONF-8309368—). 

From Advisory group meeting on the use of research reac- 
tors for basic research in developing countries; Sacavem, Portugal 
(12 Sep 1983). 

The entity of basic research may be understood in different 
ways depending on the point of view taken. Research reactor asso- 
ciates may conduct some basic research projects or they can pro- 
vide expert services to outside research groups in carrying out basic 
research projects of various disciplines. Basic research is associated 
to projects, whose ultimate aim is to increase or deepen human 
knowledge and understanding on phenomena of different disci- 
plines. The role of a research reactor may often be regarded as pro- 
viding subcontributions only. Basic research aims are often 
achieved by creating research groups with proper representation 
from the expertise of the reactor staff. Developing countries and 
developed countries are far from being sufficient categorizations of 
countries as far as their needs and level of development in nuclear 
technology are considered. Each country is a unique combination 
of factors relevant to the kind of profile in nuclear technology and 
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utilization of research reactors the country already has or should 
plan and develop for improving its national economy and welfare. 
This paper has been written from the experience that has been 
gained in a small country of less than five million people. This 
should be borne in mind when assessing the eventual applicability 
of our experiences. The areas covered include instrumental activa- 
tion analysis, irradiation induced effects in materials and neutron 
diffraction. 


(IAEA-TECDOC—320, pp 15-26) Basic research 
Shan the 200-1 venenahs auieaee reactor of the Jozef Stefan Insti- 
tute. Dimic, V. (Institut Jozef Stefan, Ljubljana (Yugoslav- 
ia)). Dec 1984. NTIS (US Sales Only), PC A05/MF AO1. 
File Number DE86780322. (CONF-8309368— 

From Advisory group meeting on the use of research reac- 
tors for basic research in developing countries; Sacavem, Portugal 
(12 “<= 1983). 

The 250 kW TRIGA Mark II reactor is a light water reactor 
with solid fuel elements in which the zirconium hydride moderator 
is homogeneously distributed between enriched uranium. The reac- 
tor therefore has a large prompt negative temperature coefficient of 
reactivity; the fuel also has a very high retention of radioactive fis- 
sion products. The experimental facilities include a rotary specimen 
rack, a central in-core radiation thimble, a pneumatic transfer 
system and pulsing capability. Other experimental facilities include 
two radial and two tangential beam tubes, a graphite thermal 
column and a graphite thermalizing column. At the steady state 
power of 250 kW the peak flux is 1 x 10’*n/cm? in the central test 
position. In addition, pulsing to about 2000 MW is usually provided 
giving peak fluxes of about 2 x 10'*n/cm?sec. All TRIGA reactors 
produce a core-average thermal neutron flux of about 107 n.v. per 
watt. Only with very large accelerators can such high fluxes be 
achieved. The types of research could be summarized as follows: 
thermal neutron scattering, neutron radiography, neutron and nu- 
clear physics, activation analysis, radiochemistry, biology and medi- 
cine, and teaching and training. Typical applied research with a 250 
kW reactor has been conducted in medicine, in biology, archaeolo- 
gy, metallurgy and materials science, engineering and criminology. 
It is well known that research reactors have been used routinely to 
produce isotopes for industry and medicine. We can conclude that 
the 250 kW TRIGA reactor is a useful and wide ranging source of 
radiation for basic and applied research. The operation cost for this 
instrument is relatively low. 


13301 (IAEA-TECDOC—320, pp 27-42) Low power 
training reactor as an instrument for ic research. Possibili- 
ties and limitations. Levai, F.; Zsolnay, E. (Budapesti Mues- 


zaki Egyetem (Hungary). Egyetemi Reaktor). Dec 1984. 
NTIS (US Sales Only), PC AO5/MF AOl1. File Number 
DE86780322. (CONF-8309368—). 

From Advisory group meeting on the use of research reac- 
tors for basic research in developing countries; Sacavem, Portugal 


(12 Sep 1983). 

The Training Reactor at the Technical University first went 
critical in 1971 at a power level of 10 kW. It was later upgraded to 
100 kW to meet demands for increased neutron flux. The main ob- 
jectives for establishing a Nuclear Training Centre with a reactor 
were as follows: Provide nuclear education at the university level 
in a broad range of nuclear sciences; Promote the formation of an 
overall nuclear scientific and technical infrastructure within the 
country to prepare for a nuclear power programme. The paper in- 
cludes the primary parameters of the facility as well as its limita- 
tions and requirements with respect to neutron flux, national nucle- 
ar programme requirements and educational and training require- 
ments. Technical requirements of beam tubes, incore problems, lab- 
oratories and equipment are also described. The research topics in- 
clude neutron spectroscopy (mixed neutron-gamma field studies in 
the core and at the beam tubes), neutron diagnostics (basic interac- 
tion studies at the beam tubes) and pulsed neutron research. 


-_ (IAEA-TECDOC—320, pp 43-60) Basic research 

using medium flux reactors. Iyengar, P.K. 
(Bhabha Atomic Research Centre, Bombay (India)). Dec 
1984. NTIS (US Sal y), PC AOS/MF AOl. File 


les Onl 
Number DE86780322. (CONF-8309368—). 


22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, And Experimental Reactors 


From Advisory group meeting on the use of research reac- 
tors for basic research in developing countries; Sacavem, Portugal 
(12 Sep 1983). 

A nuclear reactor is a product of basic research done in the 
past. Its ability to provide neutron fluxes in the range of 10" to 
10**n/cm?/sec is one of the main uses of the research reactor. 
Hence, any physical phenomena influenced by neutrons could be 
studied in detail and would form a tool in basic research. Neutron 
diffraction, neutron inelastic scattering, and small angle scattering 
are some of the techniques that have helped in pushing the frontiers 
in areas such as the study of structure and dynamics of atomic 
motion in solids, liquids and compressed gases, etc. In addition to 
these areas in condensed matter physics, neutron induced nuclear 
reactions form another area of active research. Since it is not possi- 
ble to cover all these areas, an attempt will be made in the paper to 
highlight the importance of undertaking solid state research with 
neutrons using medium flux reactors. 


13303 ee ee FP 61-71) Use of a 
medium or low flux reactor and i laborato- 
ries”. Springer, T. Gcauinsecamamadinas Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Festkoerperforschung). Dec 
1984. NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE86780322. (CONF-8309368—). 

From Advisory group meeting on the use of research reac- 
tors for basic research in developing countries; Sacavem, Portugal 
(12 Sep 1983). 

The operation of a low or medium flux reactor (10'* - 10'*n/ 
s cm?) in a developing country can be a tool to stimulate and inten- 
sify scientific work, provided that there exists a number of reactor 
instruments whose choice is adapted to the available flux, and pro- 
vided that a well-equipped background of auxiliary laboratories 
exists. This point of view is explained for a selected research field, 
namely the application of neutrons for problems in metal physics 
and related subjects. 


13304 (IAEA-TECDOC—320, pp 73-86) Advanced neu- 
tron optical components for a proper beam tailoring. Rauch, 
H. (Atominstitut der Oesterreichischen Universitaeten, 
Vienna). Dec 1984. NTIS (US Sales Only), PC A05/MF 
A01. File Number DE86780322. (CONF-8309368—). 

From Advisory group meeting on the use of research reac- 
tors for basic research in developing countries; Sacavem, Portugal 
(12 7 1983). 

t will be shown how the research activity at a small re- 
search coon can contribute to the scientific standard of the domes- 
tic region and how it can act as a base for international coopera- 
tion. The efficiency of a research reactor strongly depends on the 
number of experiments performed simultaneously. Neutron optical 
components can serve as a proper tool for an efficient use of the 
neutrons which are available. Measurements of beam focusing by 
curved total reflecting Soller systems, the observation of beam dif- 
fraction at ruled gratings, the invention of perfect crystal neutron 
interferometry and the method of double crystal small angle scat- 
tering are typical examples of such research activities. 


13305 (JAERI-M—84-104) GSFIT: the code for analysis 
of ‘y-ray spectrum with use of mini-size computers. Koakutsu, 
T. Glapan Atomic Energy Research Inst., Tokyo; Ja 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). Jun 1984. 32p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86701081. 

For the routine processing of foil counting data measured at 
FCA using Ge detector, a y-ray spectrum analyzing code GSFIT 
have been written in FORTRAN-77 for the mini computer PDP- 
11/44 (Digital Equipment Corp.), providing a variety of input and 
processing options. Maximum memory size of this machine is limit- 
ed to 32 kilo byte. The code covers the following functions : data 
smoothing, peak searching by means of the first and second deriva- 
tive methods, and the determination of the photo peak area and ab- 
erration with use of a functional fitting. Model function of y-ray 
spectrum form is assumed to be given by a Gaussian distribution for 
a peak area and a linear base line for background counts. The 
counting data are fitted to a functional form with use of a non- 
linear squares method. Using the present code which provides a 
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useful tool for processing foil counting data automatically, the 
measurement of reaction rate distributions could be easily per- 
formed in detail with a large number of fission foils. 


13306 (JINR—R-11-85-52) Influence of the power reac- 
tivity effect on the power fluctuation in a pulsed reactor. Pe- 
riodical oscillations of reactivity, linear approximation. Sha- 
balin, E.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1985. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE86700531. 

The relationships between the outer reactivity oscillations in 
a pulsed reactor and power oscillations are derived with account of 
temperature power effect. A conclusion is drawn on amplification 
of the power oscillations by the negative feedback in case of peri- 
odic reactivity oscillations at a frequency that is less than the reac- 
tor power pulse repetition frequency by a factor of 2 to 4. At a 
certain mean reactor power the amplification of small-amplitude os- 
cillations becomes infinitely high. The positive feedback reduces the 
power oscillations. 


13307 (JINR—R-11-85-115) Programming for micro- 
processor system of the IBR-2 reactor neutron beam chopper. 
Le Kkhak Man’; Rodionov, K.G.; Tishin, V.G. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics). 1985. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700563. 

Programming realizing functions of automatic regulation of 
device performance in real time system in IBR-2 neutron beam 
chopper microprocessor system has been elaborated. The program 
algorithm is described. The program provides indication of system 
data in a graphic and alphabetic-digital displays. 
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13308 (AD-A—159231/0/XAB) Physical activity aboard 
nuclear submarines as measured by pedometry. Interim 
report. Bondi, K.R.; Dougherty, J.H. (Naval Submarine 
Medical Research Lab., Groton, CT (USA)). 23 May 1985. 
12p. (NSMRL—1053). NTIS, PC A02/MF AO1. 

Activity levels of 44 submarines were monitored before and 
during a fleet ballistic missile submarine patrol. These levels were 
determined by use of a pedometer worn on the hip. Readings were 
obtained daily and recorded in a log as miles walked. Through ex- 
tensive preliminary testing it was determined that the miles unit 
was useless, due to variability in the sensitivity of the pedometer 
pendulum movements and the inability to determine a meaningful 
stride length . Results for any combination of pedometer/user were, 
however, repeatable. For lack of a better term, results are reported 
in miles per day and are as follows: Control = 2.11 + or - 0.32 and 
Underway = 1.01 + or - 0.27 (P<.05 Student T). This reduction 
of more than 50% in activity level may in part be responsible for 
the physical deconditioning observed during the course of a 40-70 
day submergence period. 
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13309 (AECL—8384) Verification tests for GRAD, a 
computer program to predict nonuniform deformation and 
failure of Zr-2.5 wt percent Nb pressure tubes during a postu- 
lated loss-of-coolant accident. Shewfelt, R.S.W.; Godin, D.P. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Mar 1985. 27p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE86700550. 

During a postulated loss-of-coolant accident in a CANDU 
reactor, the temperature of the pressure tubes could rise sufficiently 
so that ballooning could occur. It is also likely that there would be 
a variation in temperature around the tube circumference, causing 
the deformation to be nonuniform. Since the deformation of the 
pressure tube controls how the core heat is transferred to the sur- 
rounding moderator, which is a large heat sink, a computer pro- 
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gram, GRAD, has been developed to predict this nonuniform de- 
formation. Numerous biaxial creep tests were done, where the tem- 
perature of internally pressurized sections of Zr-2.5 wt percent Nb 
pressure tubes were ramped to check the ability of GRAD to pre- 
dict the resulting nonuniform deformation and possible tube failure. 
GRAD was successful in predicting the average transverse creep 
strain observed during the tests and the local transverse creep strain 
at the end of the tests. GRAD was also able to predict the failure 
time and average transverse creep strain at failure for all the speci- 
mens that failed. 


13310 (BNL-NUREG—37325) Assessment of TRAC- 
BD1/MOD1 using FIST data. Jo, J.H.; Connell, H.R. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. 19p. (CONF-8510173—48). NTIS, 
PC A02/MF AO1 - GPO. File Number T186005273. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

This report is concerned with the assessment of the TRAC- 
BD1/MOD1 Code, developed at Idaho National Engineering Lab- 
oratory. The assessment was conducted using data from the FIST 
(Full Integral Simulation Test) facility, which is a BWR safety test 
facility which was built to investigate small break LOCA and oper- 
ational transients in BWR’'s and to complement earlier large break 
LOCA test results from TLTA (Two-Loop Test Apparatus). 21 
figs. 


13311 (BNL-NUREG—37333) Component _fragilities. 
Data collection, analysis and interpretation. Bandyopadhyay, 
K.K.; Hofmayer, C.H. (Brookhaven National Lab., Upton, 
NY (USA)). 1985. Contract AC02-76CHO00016. 20p. 
(CONF-8510173—47). NTIS, PC A02/MF AO1 - GPO. File 
Number T186005252. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

As part of the component fragility research program spon- 
sored by the US NRC, BNL is involved in establishing seismic fra- 
gility levels for various nuclear power plant equipment with em- 
phasis on electrical equipment. To date, BNL has reviewed ap- 
proximately seventy test reports to collect fragility or high level 
test data for switchgears, motor control centers and similar electri- 
cal cabinets, valve actuators and numerous electrical and control 
devices, e.g., switches, transmitters, potentiometers, indicators, 
relays, etc., of various manufacturers and models. BNL has also ob- 
tained test data from EPRI/ANCO. Analysis of the collected data 
reveals that fragility levels can best be described by a group of 
curves corresponding to various failure modes. The lower bound 
curve indicates the initiation of malfunctioning or structural 
damage, whereas the upper bound curve corresponds to overall 
failure of the equipment based on known failure modes occurring 
separately or interactively. For some components, the upper and 
lower bound fragility levels are observed to vary appreciably de- 
pending upon the manufacturers and models. For some devices, 
testing even at the shake table vibration limit does not exhibit any 
failure. Failure of a relay is observed to be a frequent cause of fail- 
ure of an electrical panel or a system. An extensive amount of addi- 
tional fregility or high level test data exists. 


13312 (CONF-8510173—51) Operational phase of inspec- 
tion prioritization. Campbell, D.J.; Guthrie, V.H.; Flanagan, 
G.F. (JBF Associates, Knoxville, TN (USA); Oak Ridge 
National Lab., TN (USA)). 1985. Contract AC05- 
840OR21400. 15p. NTIS, PC A02/MF A0Ol - GPO. File 
Number T186004784. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Inspectors must make many decisions on the allocation of 
their efforts. To date, these decisions have been made based upon 
their own judgment and guidance from inspection procedures. The 
goal of this paper is to provide PRA information as an additional 
aid to inspectors. A structured approach for relating PRA informa- 
tion to specific inspection decisions has been developed. The use of 
PRA information as an aid in optimal decision making (1) in re- 
sponse to the current plant status and (2) in the scheduling of effort 
over an extended period of time is considered. 21 figs. 
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13313 (EGG-M—13885) In-vessel release of radionu- 

clides and generation of aerosols. Hobbins, R.R.; Osetek, 

(EG and G Idaho, Inc., Idaho Falls 

. 1985. Contract ACO07-761D01570. 19p. (IAEA- 

SM—281/07; CONF-851019—9). NTIS, PC A02/MF AOI - 
GPO. File Number T186005310. 

From International symposium on source term evaluation for 
accident conditions; Columbus, OH, USA (28 Oct 1985). 

The state of knowledge, both experimental and theoretical, 
of the release of radionuclides and generation of aerosols from the 
reactor pressure vessel under severe accident conditions is re- 
viewed. Recent experimental results on the release of noble gases, 
iodine and cesium are compared with NUREG-0772 values. The 
NUREG.-0772 values tend to form an upper bound for the recent 
experimental data. The considerable scatter in the data on volatile 
fission product release can be understood in terms of several phe- 
nomena, principally, fuel morphology and fission product distribu- 
tion as a function of burnup and fuel oxidation. The holdup of tellu- 
rium in zircaloy cladding and the subsequent release of tellurium 
upon oxidation of the cladding is qualitatively understood. Much 
remains to be done in the measurement and modeling of the release 
of radionuclides of lower volatility. The determination of the chem- 
ical species of fission products released from the fuel is an impor- 
tant area that is currently being studied. Much work remains to be 
done to understand fission product/aerosol chemical interactions. 
Several significant experiments have recently been completed and 
more are scheduled that can be expected to add considerably to our 
rather poor understanding of aerosol generation. 38 refs. 


13314 (EGG-M—19685) Comparison of three TRAC- 
BWR assessment studies with data from a ROSA-III small 
break test. Wagner, K.C. (EG and G Idaho, Inc., Idaho 
Falis (USA)). 1986. Contract AC07-761D01570. 9p. (CONF- 


860204—26). NTIS, PC A02/MF A01l; GPO Dep. File 
Number DE86005281. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

A comparative analysis of three assessment studies of Run 
912 from the ROSA-III small break LOCA test series has been per- 
formed. Each study was performed subsequent to the development 
of an improved version of the TRAC-BWR safety analysis code. 
The ability of each computer code to calculate the pertinent ther- 
mal hydraulic phenomena in the experiment is presented. The run 
time statistics are also given. 


13315 (EGG-M—20885) Semiscale secondary transient 
investigations: results from Semiscale MOD-2C feedwater and 
steam line break tests. Boucher, T.J. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 1985. Contract ACO07- 
761D01570. 2ip. (CONF-8510173—52). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005312. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A series of experiments was conducted in a scaled model of 
a pressurized water reactor (Semiscale MOD-2C) to investigate the 
system response to steam generator main steam line and bottom 
main feedwater line breaks. The two main steam line break tests 
simulated double-ended offset shears upstream and downstream of 
the flow restrictor. The three bottom main feedwater line break 
tests simulated 100% (percentage of feedwater distribution box 
outlet flow area), 50%, and 14.3% breaks downstream of the check 
valve. From the experimental results, the characteristic system re- 
sponses for these secondary transients have been examined. Experi- 
mental results are compared to Find Safety Analysis Report code 
calculation assumptions regarding separator performance during 
steam line breaks and primary-to-secondary heat transfer degrada- 
tion with loss of mass during feedwater line breaks. Finally, the re- 
sults are discussed with respect to current safety concerns regard- 
ing pressurized thermal shock and primary overpressurization phe- 
nomena. 
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(EGG-M—21085) Continuing integral testing capa- 
bility-scaling study approach and preliminary results. Condie, 
K.G.; Davis, C.B.; Larson, T.K.; Martinell, J.S.; McCreery, 
G.E. (EG and G Idaho, Inc., Idaho Falls (USA); California 
Univ., Santa Barbara (USA)). 1985. Contract ACO07- 
761D01570. S2p. (CONF-8510173—53). NTIS, PC A04/MF 
A01 - GPO. File Number T186005313. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

In this paper, reactor transients and thermal-hydraulic phe- 
nomena of importance (based on probabilistic risk assessment and 
the International Code Assessment Program) to reactor safety are 
examined and identified. Transients identified included decrease in 
reactor coolant inventory (large and small break loss-of-coolant 
transient), increase in heat removal (steam line breaks), decrease in 
heat removal (loss-of-heat-sink), and reactivity transients (anticipat- 
ed transients without scram). Commonly used established method- 
ologies for the scaling and design of small integral thermal-hydrau- 
lic testing facilities are identified and examined to ascertain advan- 
tages and disadvantages of each method and to identify potential 
concepts for scaling evaluations. Concepts selected included: full 
height, full pressure with water as the working fluid (such as the 
existing MIST and Semiscale facilities); reduced height, full pres- 
sure with water as the working fluid; reduced height, reduced pres- 
sure with water as the working fluid (such as the existing SRI-2 
and University of Maryland facilities), and reduced height, full 
scaled pressure with Freon as the working fluid. Analysis is con- 
ducted to examine the scaling of various phenomena in each of the 
selected concepts. Analysis performed to date included examination 
of natural circulation, two-phase flow in pumps, critical flow, flow 
regimes, pressure drop, flooding behavior, void-quality relation- 
ships, and heat transfer in the core and steam generator. Results 
generally suggest that a facility capable of operating at typical reac- 
tor operating conditions will scale most phenomena reasonably 
well. 


13317 (EGG-M—21285) Analysis of feedwater transient 
initiated sequences for the Bellefonte Nuclear Plant. Dobbe, 
C.A.; Bayless, P.D.; Chambers, R. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1985. Contract AC07-761D01570. 13p. 
(CONF-8510173—58). NTIS, PC A02/MF A0O1 - GPO. File 
Number T186005322. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Four feedwater transient-initiated sequences for the Belle- 
fonte Nuclear Plant were analyzed. The sequences were evaluated 
to determine if core damage would result. Calculations were per- 
formed with the RELAPS/MOD2 computer code until either clad- 
ding oxidation or long term core cooling was obtained. The analy- 
ses show that a total loss of power and auxiliary feedwater (TMLB’ 
sequence) results in core damage. The addition of a single HPI 
pump was shown to provide adequate core cooling. 


13318 (EGG-M—21385) RELAP5/MOD2 assessment at 
INEL. Wheatley, P.D.; Chambers, R.; Davis, C.B.; Bo- 
lander, M.A.; Cozzuol, J.M.; Steiner, J.L. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1985. Contract AC07- 
761D01570. ‘23p. (CONF-8510173—54). NTIS, PC A02/MF 
AOl - GPO. File Number T186005314. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

RELAPS/MOD2 has been assessed using a range of integral 
and separate effects data including: Semiscale tests S-UT-8, S-UT-6 
and S-PL-4, GERDA test 1605AA and a Model Boiler (MB)-2 test. 
The crossflow junction capability in RELAPS was assessed using 
the Electric Power Research Institute’s (EPRI) single-phase liquid 
subchannel blockage test data. Results of the independent assess- 
ments indicated that RELAPS/MOD2 was capable of simulating 
the range of transients selected. 


13319 (EGG-M—22485) RELAP5/MOD2 code assess- 
ment for the Semiscale Mod-2C Test S-LH-1. Fineman, C.P. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
ACO07-761D01570. 9p. (CONF-860204—28). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86005285. 
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From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

RELAP5S/MOD2, Cycle 36.02, was assessed using data from 
Semiscale Mod-2C experiment S-LH-1. The major phenomena that 
occurred during the experiment were calculated by RELAPS/ 
MOD2?, although the duration and the magnitude of their effect on 
the transient were not always well calculated. Areas defined where 
further work was needed to improve the RELAPS calculation in- 
clude: (1) the system energy balance, (2) core interfacial drag, and 
3) the heat transfer logic rod dryout criterion. 


(EGG-M—27585) Development and application of 
methods to characterize code uncertainty. Wilson, G.E.; 
Burtt, J.D.; Case, G.S.; Einerson, J.J.,; Hanson, R.G. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1985. Contract 
AC07-761D01570. 20p. (CONF-8510173—57). NTIS, PC 
A02/MF AO1 - GPO. File Number TI86005287. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The United States Nuclear Regulatory Commission sponsors 
both international and domestic studies to assess its safety analysis 
codes. The Commission staff intends to use the results of these stud- 
ies to quantify the uncertainty of the codes with a statistically based 
analysis method. Development of the methodology is underway. 
The Idaho National Engineering Laboratory contributions to the 
early development effort, and testing of two candidate methods are 
the subjects of this paper. 


13321 (EGG-M—30985) US Nuclear Regulatory 
Commission's Nuclear Plant Analyzer. Laats, E.T.; Beelman, 
R.J. (EG and G Idaho, Inc., Idaho Falls (USA)). 1986. Con- 
tract AC07-76I1D01570. 9p. (CONF-860204—29). NTIS, PC 
A02/MF AO1 - GPO. File Number T186005280. 

From Thermal reactor safety meeting; San Diego, CA, USA 
(2 Feb 1986). 

The Nuclear Plant Analyzer (NPA) is a state-of-the-art 
safety analysis and engineering tool being used to address key nu- 
clear safety issues. The NPA integrates the NRC's computerized re- 
actor behavior simulation codes such as RELAPS5, TRAC-BWR, 
and TRAC-PWR, with well-developed color graphics programs 
and large repositories of reactor design and experimental data. The 
NPA became operational in late 1983 at the Idaho National Engi- 
neering Laboratory (INEL). This paper presents an overview of 
the NPA system, discusses several recent applications using the 
NPA with various simulation codes, and concludes with a brief dis- 
cussion on future NPA development. 


13322 (EPRI-NP—4349-CCM) Seismic source method of 
seismic hazard analysis and EQZONE computer code 
manual, Cornell, C.A.; O'Hara, T. (Yankee Atomic Electric 
Co., Framingham, MA (USA)). Dcc 1985. 305p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920108. 

This report documents a multiple-hypothesis computer code 
for seismic source hazard analysis, as well as methodological proce- 
dures for determining input parameters. The seismic source ap- 
proach seeks to extend the hazard methodology and to incorporate 
more information about the earthquake process. This allows the es- 
timation of probability levels less than 0.001 per year - levels of in- 
terest in nuclear power plant licensing. The seismic source method- 
ology attempts to use knowledge of both the basic causes of earth- 
quakes and historical seismicity to define seismic source zones with 
assumed homogeneous seismicity. The result is the computer pro- 
gram EQZONE, which automatically handles alternative hypoth- 
eses about the attenuation model and its uncertainty, mean activity 
rates, b value, and upper-bound magnitudes. Because thousands of 
hazard curves may be generated, the program incorporates a 
grouping routine to present the results either as a small number of 
representative curves for input to a probabilistic risk assessment or 
in a more traditional form. This report also documents procedures 
to (1) estimate input parameters for the seismic source multiple-hy- 
pothesis program, (2) make allowance for incomplete earthquake 
catalog data, and (3) develop attenuation models to cover areas 
such as the northeast, where quantitative ground motion data are 
limited. 47 refs., 37 figs., 7 tabs. 
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13323 (EUR—8902) Critical analysis of accident scenario 
and consequences modelling applied to light-water reactor 
power plants for accident categories beyond the design basis 
accident (DBA). Brofferio, C.; Cagnetti, P.; Ferrara, V.; 
Manilia, E.; Pietrangeli, G.; Sennis, C. (Commission of the 
European Communities, Luxembourg). 1985. 141p. Commis- 
sion of the European Communities, Luxembourg. 

A critical analysis and sensitivity study of the modelling of 
accident scenarios and environmental consequences are presented, 
for light-water reactor accident categories beyond the standard 
design-basis-accident category. The first chapter, on “source term” 
deals with the release of fission products from a damaged core in- 
ventory and their migration within the primary circuit and the re- 
actor containment. Particular attention is given to the influence of 
engineering safeguards intervention and of the chemical forms of 
the released fission products. The second chapter deals with their 
release to the atmosphere, transport and wet or dry deposition, out- 
lining relevant partial effects and confronting short-duration or pro- 
longed releases. The third chapter presents a variability analysis, for 
environmental contamination levels, for two extreme hypothetical 
scenarios, evidencing the importance of plume rise. A numerical 
plume rise model is outlined. 


13324 (IAEA-TC—427/6, pp 42-51) Hydrogen produc- 
tion in a PWR during LOCA. Cassette, P. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire). Sep 1984. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86780327. (CONF-8309265—; TC-SR—2). 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 
Sep 1983). 

Hydrogen generation during a PWR LOCA has been esti- 
mated for design basis accident and for two more severe hypotheti- 
cal accidents. Hydrogen production during design basis accident is 
a rather slow mechanism, allowing in the worst case, 15 days to 
connect a hydrogen recombining unit to the containment atmos- 
phere monitoring system. Hydrogen generated by steam oxidation 
during more severe hypothetical accidents was found limited by 
steam availability and fuel melting phenomena. Uncertainty is, how- 
ever, still remaining on corium-zirconium-steam interaction. In the 
worst case, calculations lead to the production of 500 kg of hydro- 
gen, thus leading to a volume concentration of 15% in containment 
atmosphere, assuming homogeneous hydrogen distribution within 
the reactor building. This concentration is within flammability 
limits but not within detonation limits. However, hydrogen detona- 
tion due to local hydrogen accumulation cannot be discarded. A 
major uncertainty subsisting on hydrogen hazard is hydrogen distri- 
bution during the first hours of the accident. This point determines 
the effects and consequences of local detonation or deflagration 
which could possibly be harmful to safeguard systems, or induce 
missile generation in the reactor building. As electrical supply fail- 
ures are identified as an important contributor to severe accident 
risk, corrective actions have been taken in France to improve their 
reliability, including the installation of a gas turbine on each site to 
supplement the existing sources. These actions are thus contributing 
to hydrogen hazard reduction. 


13325 (IAEA-TC—427/6, pp 52-65) Analysis of hydro- 


gen distribution in containments under accident conditions. 
Papadimitriou, P.; Jahn, H.L.; Pham, T.V. (Gesellschaft 
fuer Reaktorsicherheit m.b.H. (GRS), Garching (Germany, 
F.R.)). Sep 1984. NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE86780327. (CONF-8309265—; TC-SR—2). 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 
Sep 1983). 

The knowledge of the distribution of hydrogen, oxygen, 
steam and inert gases of the post LOCA containment-atmosphere is 
important for the analysis of a possible reaction of hydrogen with 
oxygen. The computer code RALOC is developed to calculate 
such distributions with respect to time and location. The contain- 
ment and the thermo-fluid dynamic processes are realistically simu- 
lated in this lumped parameter model. Special consideration is pro- 
vided to the associated important questions of heat transfer mecha- 
nisms and transient temperature profiles due to heat conduction 
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within containment structures of different materials. Calculated and 
experimental results of basic (Battelle Tests) and integral DCA-tests 
(HEDL-Standard Problems) are discussed. 


13326 (IAEA-TC—427/6, pp 66-69) Hydrogen safety in 
nuclear power plant reactors. Dubrovin, A.V.; Ermakov, 
V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Sep 
1984. NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86780327. (CONF-8309265—; TC-SR—2). 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 
Sep 1983). 

Translated from Russian. 

The paper examines various aspects of hydrogen safety for 
WWER reactors during normal operation and for loss of integrity 
of the primary circuit and outlines a comprehensive research pro- 
gramme to solve open questions, with a view to defining criteria 
and developing standards on hydrogen safety. 


13327 (IAEA-TC—427/6, pp 70-82) Assessment of hy- 
drogen risk in French pressurized water nuclear reactors. 
Duco, J.; Rousseau, L.; Evrard, J.M. (CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de 
Protection et de Surete Nucleaire). Sep 1984. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86780327. 
(CONF-8309265—; TC-SR—2). 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 
Sep ag 

provisions made to allow the French PWRs to behave 
satisfactorily in accident situations have been based for years on the 
concept of conservative, conventional design basis accidents, and 
were supposed to be sufficient enough to cover the consequences of 
all credible accident sequences. During the course of a severe core 
accident, hydrogen evolving, mainly due to Zircaloy cladding- 
steam reaction, may form early a flammable mixture in the contain- 
ment. The risk of a short-term containment failure due to a hydro- 
gen explosion, which would result in a large radioactivity release 
into the environment, is currently being assessed for the various 
types of large dry containments existing for French PWRs. In this 
framework, comparisons between pressure peaks, due to the most 
severe conceivable hydrogen deflagration, and the realistic ultimate 
strength of French containment buildings have led to the conclu- 
sion that containment integrity should not be questioned. However, 
the problem of the likelihood of local detonations and of their 
impact on structures is still examined: studies on hydrogen spatial 
distribution within the containment, on hydrogen detonation wave 
modelization and on containment building response are underway. 
Another aspect of the hydrogen risk is the possible impairment of 
safety-related equipment in the containment during an eventual hy- 
drogen combustion or explosion; this point will be probably empha- 
sized in the future and some tests on materials are already envis- 
aged. Up to now all the results we gathered as regards the inge- 
grity of the large, dry containments of the French PWRs against 
hydrogen explosion tend to relegate such a risk to the level of a 
residual risk. Although the studies are going on, we do not expect a 
drastic change of this trend in the future. Therefore, no hydrogén 
specific design modification is presently required by the safety au- 
thorities. 


13328 (IAEA-TC—427/6, pp 83-90) Analysis of the ef- 
fects of hydrogen burning and measures taken for their miti- 
gation at the Loviisa nuclear power plant. Regnell, B.; He- 
lynen, S. (Imatran Voima Oy, Helsinki (Finland)). Sep 1984. 
NTIS (US Sales Only), PC A06/MF AO]. File Number 
DE86780327. (CONF-8309265—; TC-SR—2). 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 


Sep i 

¢ Loviisa plant units are furnished with a pressurized 
water reactor and an ice condenser type containment. The relative- 
ly low design pressure of this type of containment enhances the 
need for analysis of the consequences of burning of postulated large 
amounts of hydrogen released into the containment. In 1982 such 
an analysis was undertaken in cooperation with Westinghouse Elec- 
tric Corporation, utilizing the tools available at that time. Hydrogen 
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releases for several accident scenarios were estimated using the 
MARCH code. The response of the containment to the controlled 
burning of the released hydrogen was calculated using the 
CLASIX computer code developed by Offshore Power Systems (a 
subsidiary of Westinghouse). The assumption of controlled burning 
was based on the planned installation of hydrogen igniters in the 
containment. The result of this analysis indicated that the contain- 
ment could withstand the pressure and temperature loadings im- 
posed by the burning hydrogen. Subsequently to this analysis work, 
a mitigating system consisting of about 70 igniters, specifically 
made for this application, was installed and commissioned at both 
units of the Loviisa plant. 


13329 (IAEA-TC—427/6, pp 98-99) Statement on cur- 
rent and proposed activities of DG XII of the Commission of 
the European Communities. Tolley, B. (Commission of the 
Euro) Communities, Brussels (Belgium)). Sep 1984. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86780327. (CONF-8309265—; TC-SR—2). 

From IAEA specialists meeting on hydrogen behaviour and 
control and related containment loading aspects; Suzdal, USSR (19 


Sep 1983). 
Published in summary form only. 


13330 (IAEA-TECDOC—332) Safety aspects of station 
blackout at nuclear power plants, (International Atomic 
Energy Agency, Vienna (Austria)). Mar 1985. 69p. NTIS 

S Sales Only), A04/MF AOl. File Number 
DE86700291. 

The focus of this report is on existing light water reactor nu- 
clear power plants. However, many of the considerations discussed 
can be equally applied to plants not yet in construction. This report 
provides a description of design and procedural factors which 
safety assessments and reviews of operating experience have shown 
to be important. These are divided into off-site power system, on- 
site AC power systems and alternate (or nearby) sources of power. 
The latter may be used in the unlikely event that both normal off- 
site and on-site sources fail. It must be emphasized that first priority 
should be placed on designing and maintaining high reliability of 
both the off-site and on-site AC power systems. This basic concept 
also applies to the capabilities for restoring power sources which 
failed and making use of all available alternative and nearby power 
sources during an emergency, to restore AC power promptly. Dis- 
cussions on these aspects are provided. Because the expected event 
frequency and associated confidence in such estimations of station 
blackout are uncertain, preparations should be made to deal with a 
station blackout. The nature of those preparations, whether they be 
optimizing emergency procedures to use existing equipment, modi- 
fying this equipment to enhance capabilities, or adding new compo- 
nents or systems to cope with station blackout, must be made in 
light of plant-specific assessments and regulatory safety philoso- 
phies/requirements. Discussions on these matters are provided. 


13331 (IAEA-TECDOC—334, pp 9-24) Some aspects of 
nuclear power plant surveillance. Brinckmann, H.F.; Hents- 
chel, G. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic); VEB Kernk- 
raftwerk Bruno Leuschner, Greifswald (German Democrat- 
ic Republic). Betriebsteil Kernkraftwerk Rheinsberg). May 
1985. NTIS (US Sales Only), PC A23/MF AOl. File 
Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

Continuous research activities and technological develop- 
ments in the field of nuclear safety since the early days of reactor 
construction have led to a high safety standard of operating nuclear 
power plants. But as in other industrial plants abnormal occur- 
rences cannot be excluded on principle. Therefore, safety related 
measures and developments will be the subject of further investiga- 
tions. It has been shown that diagnostic methods play an important 
role for early detection of failures and for condition based mainte- 
nance. Microprocessor equipped surveillance systems have un- 
doubtedly supported the action of the operator considerably in 
recent years. Last but not least, scientific investigations are the basis 
for further progress in nuclear safety research. As an example, 
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some results obtained from investigations of experimental fuel as- 
semblies at an operating nuclear power plant are briefly outlined. 


13332 (IAEA-TECDOC—334, pp 25-45) Current nucle- 
ar safety issues. The IAEA response. Rosen, M. (Internation- 
al Atomic Energy Agency, Vienna (Austria). Div. of Nucle- 
ar Safety). May 1985. NTIS (US Sales Only), PC A23/MF 
A01. File Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun an, 

The role of the International Atomic Energy Agency in the 
field of nuclear power safety is growing. There is still emphasis on 
establishing and fostering the use of a comprehensive set of inter- 
naionally agreed standards for nuclear power plants. New initia- 
tives are being taken ‘to intensify international co-operative safety 
efforts through exchange of information on safety-related operating 
occurrences, and through increased sharing of safety research re- 
sults. Emergency accident assistance is an area in which much can 
be done with international co-operation; in addition to several new 
IAEA publications on the subject, an important initiative is under 
way to encourage a programme of mutual emergency assistance be- 
tween countries. To report on nuclear power plant safety world- 
wide, the IAEA is issuing a regular annual publication. 


13333 (IAEA-TECDOC—334, pp 47-65) New approach 
based on fuzzy sets concept to fault tree analysis and diagno- 
sis of failure at nuclear power plants. Sugeno, M.; Onisawa, 
T. (Tokyo Inst. of Tech. (Japan). Dept. of Systems Sci- 
ence); Nishiwaki, Y. (Kinki Univ., Fuse, Osaka —- 
Atomic Energy Research Inst.). May 1985. NTIS (US Sales 
Only), PC A23/MF AOl. File Number DE86780326. 
(CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

This paper suggests the concept “failure possibility” based 
on fuzzy sets to approach safety analysis and fault diagnosis of a 
large complex system. Using failure possibility, it shows a way to 
uniformly deal with component failure, human factor, environmen- 
tal effects and common mode failure. A standby redundant system 
is also analyzed by introducing fuzzy unreliability. An illustrative 
example concerned with an NPP is shown. 


13334 (IAEA-TECDOC—334, pp 185-196) Load and 
acoustic emission analyses for monitoring pressurized compo- 
nents, Leistner, M.; Albrecht, D. (Ingenieurhochschule 
Zittau (German Democratic Republic)). May 1985. NTIS 
(US Sales Only), PC A23/MF AOl. File Number 
DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 getty 2 

On using theoretical damage models and hypothetical load- 
time characteristics load analysis determines weak points of installa- 
tions. The actual load can be obtained by monitoring the acoustic 
emission in their weak point regions. A simultaneous acquisition of 
load and acoustic emission parameters permits an improvement of 
determining the conditions and the technical diagnostics. On apply- 
ing simple hypotheses a rough graduation of the acoustic emission 
displays for monitoring pressurized components under service con- 
ditions is presented. 


13335 (IAEA-TECDOC—334, pp 335-352) Emergency 
planning and preparedness at nuclear power plants. The role 
of the IAEA. Emmerson, B.W. (International Atomic 
Energy Agency, Vienna (Austria). Div. of Nuclear Safety). 
May 1985. NTIS (US Sales Only), PC A23/MF AOl1. File 
Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The high standard of safety demonstrated over the first quar- 
ter century of nuclear power generation does not preclude the need 
to maintain adequate emergency planning and preparedness ar- 
rangements to serve as the secondary level of protection against 
plant accident consequences. The International Atomic Energy 
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Agency has provided active support in this field and since 1981 has 
pursued an expanded four-part programme of activities in emergen- 
cy planning and preparedness covering the development of new 
technical guidance, implementation of training, provision of special 
assistance missions to Member States, and upgrading the Agency’s 
capability to respond, along with its Member States, to a request 
for assistance in the event of a severe nuclear accident or radiologi- 
cal emergency. In support of this expanded programme, several 
Agency Safety Series documents giving guidance and recommenda- 
tions have been published and a number of others covering emer- 
gency exercises, off-site assessment procedures, emergency control 
centre provisions and safe habitability of crucial site areas are in the 
course of development. Formal training courses are being conduct- 
ed, assistance has been provided to several Member States in the 
development and exercising of their emergency planning arrange- 
ments, and guidelines have been published as part of an important 
initiative to encourage a programme of mutual emergency assist- 
ance between countries. 


13336 (IAEA-TECDOC—334, pp 417-438) Use of prob- 
abilistic safety assessment (PSA) in evaluation of abnormal 
events for supporting decision making. Cullingford, M.; Os- 
machkin, V. (International Atomic Energy Agency, Vienna 
(Austria). Div. of Nuclear Safety). May 1985. NTIS (US 
Sales Only), PC A23/MF A0O1. File Number DE86780326. 
(CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

Recent trends in PSA favour studies designed to improve 
the operation of specific plants. Insights from PSA are many and 
more appropriate for operational safety than for obtaining the over- 
all plant risk. One weakness of PSA is the question of "complete- 
ness”, i.e: that it is impossible to consider all the possible failures 
which may lead to an accident. However, each real failure in a 
plant could yield important information if analysed in sufficient 
depth. Such a real failure may contribute to further analysis leading 
to identification of a previously unrecognized potential accident se- 
quence. For regulators and utilities it is important to analyse quick- 
ly the significance of all plant failures. Designers also need this type 
of information for implementation in future design approaches. 
Computer codes which can assist in the prompt analysis of abnor- 
mal events are not available. Fault tree and event tree methods pro- 
vide effective tools for analysing abnormal events. Analysis is possi- 
ble both from a qualitative and a quantitative viewpoint. An attrac- 
tive feature of the qualitative analysis is that it does not require fail- 
ure data for systems and components. An advantage of the quanti- 
tative evaluation is that it yields more precise measures of the rela- 
tive importance of abnormal events. Even with the uncertainties 
which often exist in failure data and the “completeness” problem, 
useful safety insights can be expected from these approaches. This 
paper reviews recent uses and progress in PSA and then discusses a 
specific approach to rapid analysis of abnormal events from the 
safety importance viewpoint. 


13337 (IAEA-TECDOC—334, pp 397-405) Experience 
and lessons learned from the operation of the Czechoslovak 
incident reporting system. Suchomel, J. (Vyskumny Ustav 
Jadrovych Elektrarni, Jaslovske Bohunice (Czechoslova- 
kia)). May 1985. NTIS (US Sales Only), PC A23/MF A0Ol1. 
File Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

Since the beginning of the operation of the Nuclear Power 
Plant V-1 Bohunice, operational occurrences are reported to a per- 
formance analysis system. The operation is safe and reliable. The 
Czechoslovak national system for collection, assessment and dis- 
semination of information on safety-related events has been in prep- 
aration since 1983 on the basis of the IAEA Guide. The objective 
of the system is to select from the operational occurrences the 
events with safety significance, to perform additional detailed anal- 
yses, to propose necessary corrective measures and mainly to trans- 
fer the information by feedback to other units, to designers and 
manufacturers and to research institutes. During the verification of 
this system, annual safety reviews of the NPP V-1 operation have 





1797 / ERA-11/7 


been made. Descriptions of failures are modified into a form under- 
standable to non-specialists, with the addition of more detailed in- 
formation and separate analyses. Safety-related events are selected 
according to the criteria in the IAEA Guide. From 153 reports 
from the two units of the V-1 during 1982, 26 events were selected 
as less important and 6 events as moderately important to safety. 
From these events, one is considered as an incident needed to 
report to the IAEA-IRS system: reactor scram with complete loss 
of off-site power. All reported failures are evaluated from the point 
of tendencies in typical events, including comparison with previous 
years, the effect of implemented measures on preventing the recur- 
ring events, etc. 


- 13338 (IAEA-TECDOC—334, pp 67-77) Role of the 
safety analyst in the development of abnormal incident proce- 
dures. King, F.K.; Gordon, C.W.; Raina, V.M. (Ontario 
Hydro, Toronto (Canada)). May 1985. NTIS (US Sales 
Only), PC A23/MF AOl. File Number DE86780326. 
(CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The availability of good abnormal incident procedures is 
crucial to proper operator response following an accident in a nu- 
clear power plant. To ensure that such procedures are appropriate, 
they must accurately reflect the expected and required performance 
of plant systems. The purpose of this paper is to describe how 
design and safety analysis input is being factored into the develop- 
ment of abnormal incident procedures for the Darlington Nuclear 
Generating Station (NGS), which is presently under construction 
by Ontario Hydro. The approach being followed is that the design 
and safety analysis division is preparing detailed Operator Response 
Guidelines based on their understanding of the system design, its 
expected response to accidents and the associated safety concerns. 
These guidelines can then be used by the operating division as an 
input to developing final control room procedures and operator 
training material. For Darlington NGS, the Operator Response 
Guidelines are being written in conjunction with the Darlington 
Probabilistic Safety Evaluation, a safety design verification study 
which uses current event tree/fault tree risk assessment methodolo- 
gy. This practice of having the consideration of abnormal incident 
procedures integral to the design and safety analysis process, rather 
than an addendum to it, is yielding several benefits. For example, 
the process of writing detailed procedures forces designers and 
safety analysts to address the specifics of required operator actions. 
Experience so far shows that this process complements the Darling- 
ton Probabilistic Safety Evaluation and other safety analyses by en- 
suring a thorough review of the design/operator interface with the 
resultant early identification of potential problem areas. 


13339 (IAEA-TECDOC—334, pp 281-290) Evaluation 
of recent upgrades in US response capability through a feder- 
al field exercise. Jordan, E.L. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Inspection and En- 
forcement). May 1985. NTIS (US Sales Only), PC A23/MF 
A01. File Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

A full field exercise was conducted at the St. Lucie reactor 
facility in Florida on March 6-8, 1984. Approximately 1000 persons 
participated in the exercise including the utility, 12 Federal agen- 
cies, contractors, the State of Florida, Martin County and St. Lucie 
County. Extensive planning for the exercise was found to have 
been extremely beneficial to fully implement an overall Federal re- 
sponse plan in conjuction with detailed utility, State and local plans 
which had previously been developed. The preparation for the ex- 
ercise included special training for the participants, a table top exer- 
cise and a one day walk-thru exercise. A great deal of effort was 
expended in developing a realistic scenario. The full exercise dem- 
onstrated the ability of the utility, State, local and Federal organiza- 
tions to function in a highly coordinated fashion. The exercise iden- 
tified improvements which will be made in the Federal coordina- 
tion plan, especially in delineating responsibility among the Federal 
agencies during reentry and recovery phases. The participants in 
the exercise have concluded that periodic Federal exercises should 
be held. Discussions with utility representatives and State and local 
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personnel have indicated a need to further communicate the Feder- 
al response capability to all emergency responders. As a result, a 
Federal Radiological Response Conference is being held in Las 
Vegas, Nevada on June 12-13, 1984 to review the results of the ex- 
ercise with industry and government representatives and to demon- 
strate the Federal resources and capabilities and organizations 
which are mobilized following an accident. The clearest message 
from the exercise is that the value of detailed realistic drills cannot 
be overestimated. The overall emergency response upgrades insti- 
tuted in the US after the 1979 Three Mile Island accident are sub- 
stantial and reduce the health and safety risk due to a severe acci- 
dent for persons living and working in the vicinity of nuclear 
power reactors. 


13340 (IAEA-TECDOC—334, pp 291-304) Emergency 
response guidelines for the Westinghouse pressurized water 
reactor. Dekens, J.P. (Westinghouse Nuclear International, 
European Training Dept., Brussels (Belgium)); Bastien, R. 
(Westinghouse Nuclear International, Engineering Dept., 
Brussels (Belgium)); Prokopovich, S.R. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Nuclear Technology 
Div.). May 1985. NTIS (US Sales Only), PC A23/MF AOl1. 
File Number DE86780326. (CONF-840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The Three Mile Island accident has demonstrated that the 
guidance provided for mitigating the consequences of design basis 
accidents could be inadequate when multiple incidents, failures or 
errors occur during or after the accident. Westinghouse and the 
Westinghouse Owners Group have developed new Emergency Re- 
sponse Guidelines (E.R.G.). The E.R.G. are composed of two inde- 
pendent sets of procedures and of a systematic tool to continuously 
evaluate the plant safety throughout the response to an accident. a) 
The Optimal Recovery Guidelines are entered each time the reac- 
tor is tripped or the Emergency Core Cooling System is actuated. 
An immediate verification of the automatic protective actuations is 
performed and the accident diagnosis process is initiated. When 
nature of the accident is identified, the operator is transferred to the 
applicable recovery procedure and subprocedures. A permanent re- 
diagnosis is performed throughout the application of the optimal 
Recovery Guidelines and cross connections are provided to the 
adequate procedure if an error in diagnosis is identified. b) Early in 
the course of the accident, the operating staff initiates monitoring of 
the Critical Safety Functions. These are defined as the set of func- 
tions ensuring the integrity of the physical barriers against radioac- 
tivity release. The review of these functions is peformed continu- 
ously through a cyclic application of the status trees. c) The Func- 
tion Restoration Guidelines are entered when the Critical Safety 
Function monitoring identifies a challenge to one of the functions. 
Depending on the severity of the challenge, the transfer to a Func- 
tion Restoration Guideline can be immediate for a severe challenge 
or delayed for a minor challenge. Those guidelines are independent 
of the scenario of the accident, but only based on plant parameters 
and equipment availability. 


13341 (INFO—0107) Recommendations on criteria for 
the protection of the public in the event of a nuclear emergen- 
cy. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). Jul 1983. 16p. (In English and French). 
(ACRP—3). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700503. 

This report recommends Emergency Reference Levels 
(ERL) to guide countermeasures that could be taken in the event of 
a radiation emergency. A brief background and description of the 
basis of choosing the recommended ERLs are presented. 


13342 (INFO—0116) Recommended general safety re- 
quirements for nuclear power plants. (Atomic Energy Con- 
trol Board, Ottawa, Ontario (Canada)). Jun 1983. 120p. (In 
English and French). (ACNS—4). NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE86700591. 

This report presents recommendations for a set of general 
safety requirements that could form the basis for the licensing of 
nuclear power plants by the Atomic Energy Control Board. In ad- 
dition to a number of recommended deterministic requirements the 
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report includes criteria for the acceptability of the design of such 
plants based upon the calculated probability and consequence (in 
terms of predicted radiation dose to members of the public) of po- 
tential fault sequences. The report also contains a historical review 
of nuclear safety principles and practices in Canada. 


13343 (INFO—0136-1) Thermal and hydraulic behaviour 
of CANDU cores under severe accident conditions. Rogers, 
J.T. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). Feb 1982. 85p. NTIS (US Sales Only), PC A05/ 
MF AO. File Number 15E86700552. 

This report describes work performed for the Atomic 
Energy Control Board on a) Formation and rewetting of dry patch- 
es on CANDU reactor calandria tubes during a Loss-of-Coolant 
Accident, and b) Analysis of accident sequence S11: Loss-of-Cool- 
ant Accident plus Loss-of-Emergency Core Cooling plus loss of 
moderator cooling system. For part (a), it is concluded that any dry 
patches which form on calandria tubes as a result of local heating 
to the critical heat flux will rewet in a short time (10 to 30 seconds 
for a Bruce-type reactor, 90 seconds for a Douglas Point-type reac- 
tor), with negligible effects on fuel sheath and maximum pressure 
tube temperatures. Pressure tube integrity is not predicted to be 
threatened. For part (b), preliminary analysis of the S11 accident 
sequence is presented. The complete analysis follows in the final 
report on the effects of severe accidents on CANDU cores. 


13344 (INFO—0136-2) Thermal and hydraulic behaviour 
of CANDU cores under severe accident conditions - final 
report. Vol. 1. Analytical methods and results. Rogers, J.T. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Jun 1984. 227p. NTIS (US Sales Only), PC A1l1/MF AOl. 
File Number DE86700553. 

This report gives the results of a ‘study of the thermo-hy- 
draulic aspects of severe accident sequences in CANDU reactors. 
The accident sequences considered are the loss of the moderator 
cooling system and the loss of the moderator heat sink, each fol- 
lowing a large loss-of-coolant accident accompanied by loss of 
emergency coolant injection. Factors considered include expulsion 
and boil-off of the moderator, uncovery, overheating and disinte- 
gration of the fuel channels, quenching of channel debris, re-heating 
of channel debris following complete moderator expulsion, forma- 
tion and possible boiling of a molten pool of core debris and the 
effectiveness of the cooling of the calandria wall by the shield tank 
water during the accident sequences. The effects of these accident 
sequences on the reactor containment are also considered. Results 
show that there would be no gross melting of fuel during modera- 
tor expulsion from the calandria, and for a considerable time there- 
after, as quenched core debris re-heats. Core melting would not 
begin until about 135 minutes after accident initiation in a loss of 
the moderator cooling system and until about 30 minutes in a loss 
of the moderator heat sink. Eventually, a pool of molten material 
would form in the bottom of the calandria, which may or may not 
boil, depending on property values. In all cases, the molten core 
would be contained within the calandria, as long as the shield tank 
water cooling system remains operational. Finally, in the period 
from 8 to 50 hours after the initiation of the accident, the molten 
core would re-solidify within the calandria. There would be no 
consequent damage to containment resulting from these accident se- 
quences, nor would there be a significant increase in fission product 
releases from containment above those that would otherwise occur 
in a cual failure LOCA plus LOECI. 


13345 (INFO—0136-3) Thermal and hydraulic behaviour 
of CANDU cores under severe accident conditions - final 
report. Appendices. Rogers, J.T. (Atomic Energy Control 
Board, Ottawa, Ontario (Canada)). Jun 1984. 283p. NTIS 


(US Sales Only), PC A13/MF AOI. 
DE86700554. 

FORTRAN program listings. 

This volume of appendices presents listings and sample runs 
of the computer codes used in the study of the thermal hydraulic 
behaviour of CANDU reactor cores during severe loss of coolant 
accidents. The codes, written in standard FORTRAN, are MOD- 
BOIL, to calculate moderator temperatures, pressures and water 
levels; DEBRIS, to calculate the transient temperature distribution 
in the debris of calandria and pressure tubes and fuel pellets; MOL- 
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TENPOOL, to calculate the temperature history in a pool of 
molten debris; CONFILM, to calculate the behaviour of a condens- 
ing film of vaporized core debris on the calandria wall, and BLDG, 
to calculate the pressurization of the containment during the expul- 
sion of moderator through pressure relief ducts. In addition there 
are discussions of the average condensation heat transfer coefficient 
for vaporized core material on the calandria wall, and of vapor ex- 
plosions. 


13346 (INFO—0136-4) Thermal and hydraulic behaviour 
of CANDU cores under severe accident conditions. Executive 
summary. Rogers, J.T. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Aug 1984. 30p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86700555. 

This report summarizes the results of a study of the thermo- 
hydraulic behavior of CANDU cores under accident conditions 
more severe than those normally considered in the licensing proc- 
ess. A comprehensive description and complete results of the study 
are given in the main report. 


13347 (INIS-mf—9626-Vol.1, pp 13-17) Emergency plan- 
ning and preparedness for nuclear facilities: an overview of 
activities of the International Atomic Energy Agency. Collins, 
H.E.; Emmerson, B.W. (International Atomic Energy 
Any, Vienna (Austria). Div. of Nuclear Safety). 1984. 

IS (US Sales Only), PC Al4/MF AO1. File Number 
DE85781216. (CONF-830995—Vol.1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

Since January 1981, the International Atomic Energy 
Agency has pursued the development and implementation of an ex- 
panded programme in emergency planning and preparedness sup- 
portive of nuclear facilities. The programme consists of four main 
parts: 1. The development of additional technical guidance needed 
to complement existing published technical guidance; 2. The imple- 
mentation of a training programme; 3. Providing Special Assistance 
Missions to requesting Member States to assist in the development 
of emergency plans including evaluating exercises to test these 
plans; 4. The upgrading of the Agency's capability to respond, 
along with its Member States, to a request for assistances in the 
event of a serious nuclear accident. In the area of technical guid- 
ance, the Agency will address: 1. Policy for the setting of interven- 
tion levels; 2. Accident release monitoring; 3. Deposition monitor- 
ing and data handling; and 4. On-site habitability to maintain con- 
trol during the course of an accident. Training programmes will 
emphasize the advent of advanced state-of-the-art ‘Computerized 
Aids to Accident Assessment’ to assist in analyzing accidents, as- 
sessing potential consequences and identifying appropriate remedial 
actions for decision-making. Linked to training, Special Assistance 
Missions will continue to emphasize the practical implementation of 
Agency technical guidance and preparation and testing of emergen- 
cy response plans. In 1983, following authorization by the Board of 
Governors, the Agency commenced implementing recommenda- 
tions of a Group of Experts convened in 1982. These encompass 
activities aimed at improving the international ability to render as- 
sistance to a country which has experienced a serious nuclear acci- 
dent at one of its facilities. 


13348 (INIS-mf—9832) KWL annual report 1984, 
(Kernkraftwerk Lingen G.m.b.H., Darme/Lingen (Germa- 
ny, F.R.)). 1985. 20p. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86780358. 


The application for decommissioning the Lingen reactor has 
been filed on June 13, 1983. Response by the competent authority is 
expected to come in by mid-1985 at the earliest. At the beginning 
of 1985, preparatory work for the decommissioning phase has been 
started in the reactor containment, as e.g. removal of fuel elements, 
blow out of primary cooling circuit and evacuation of fuel storage 
pond. The number of personnel working at KWL reactor has been 
reduced to 108 in the period under review. The annual report 1984 
has been worked out according to legal provisions; the profit and 
loss account is balanced at DM 35,43 millions. 
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13349 (INIS-mf—10007, pp 95-105) Deactivation and 
safety. Dlouhy, Z.; Kourim, V. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)). 1983. (In Czech). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86780343. (CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

A cost benefit analysis is presented of decontamination tech- 
niques in relation to personnel safety and safety of the environment. 
The problem is shown on the example of decontamination of hot 
cells and nuclear reactors. It is pointed out that the endeavour to 
reduce the hazard in a given case may result in increasing the total 
hazard for society. 


13350 (JAERI-M—84-173) Users’ manual of the 
LOGIC1 program library for modeling of instrument and con- 
trol system. Watanabe, N.; Oikawa, T.; Abe, K.; Chiba, T. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Sep 1984. 44p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86701083. 

Accident analysis codes of nuclear power plants usually need 
models for instrument and control systems to simulate the actuation 
of active components such as Engineered Safety Features. As a 
standardized tool for the modeling of those instrument and control 
systems, a computer program library LOGIC1 has been developed. 
This library has two functions. One is to memorize the information 
of the modeled instrument and control systems, and the other is to 
execute logical operation and determine success/failure of the 
active components at each step of the transient analyzed. Using 
LOGIC1 program library, not only automatic control logics but 
also operator intervention and component degradation can be mod- 
eled. LOGIC! is separate from the thermal-hydraulic analysis 
codes, which can provide the information on the instrument and 
control system function. The causal relation among component fail- 
ures and accident sequences obtained from fault tree and event tree 
analysis respectively can be directly reflected on the transient anal- 
ysis. Such a modeling is especially important in the analysis of the 
core meltdown accident sequence where a lot of operations of 
safety related systems should be considered. LOGIC! is being ap- 
plied to the THALES code system which is under development at 
JAERI for the analysis of core meltdown accidents. 


13351 (JAERI-M—84-203) Development of the NSRR 
digital simulator. Ishijima, K.; Inabe, T. (Japan Atomic 
ee y Research Inst., Tokyo; Japan Atomic Energy Re- 

Inst., Tokai, Ibaraki Tokai Research Establishment). 
og 1984. 73p. (In Japanese). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86701085. 

To simulate kinetics of the Nuclear Safety Research Reactor 
(NSRR) including reactor control system, an NSRR digital simula- 
tor was developed. Digital program ANACOM which has the ca- 
pability of simulating an analogue computer was developed and 
coupled with a kinetics code EXCURS-NSRR, which was specially 
designed for NSRR, to form the NSRR digital simulator. 
ANACOM is a general program, and it can be easily coupled with 
any kinetics code. Utilization of ANACOM is very easy if one has 
experiences of analogue computer. It is no need to pay attention for 
the magnitude of setting value such as coefficient of potentiometer. 
Furthermore, overflow phenomenon which is one of the trouble- 
some problems associated with the use of analogue computer 
scarcely occurs in ANACOM. Therefore, variables can be changed 
even to an order of 10'® Results of sample calculations for the 
modification of control system of the NSRR gave the important 
knowledges on the possible selection of new control system, and 
showed the excellent capability of the NSRR digital simulator. 


13352 (JAERI-M—84-205) TERIAS: inference engine for 
reactor accident diagnostic system using knowledge engineer- 

technique. Yokobayashi, M.; Yoshida, K.; Kohsaka, A.; 
Yamamoto, M. (Japan Atomic Energy Research Inst., 
Tokyo; Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Nov 1984. 27p. (In Jap- 
anese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86701086. 
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This report describes an inference engine IERIAS which has 
been devoloped for a diagnostic system to identify the cause and 
type of an abnormal transient of a reactor plant. This system using 
knowledge engineering technique consists of a knowledge base and 
an inference engine. The inference engine IERIAS is designed so as 
to treat time-varying data of a plant. The major features of IERIAS 
are ; (1) history of transients can be treated, (2) knowledge base can 
be divided into some knowledge units, (3) program language UTI- 
LISP is used which is suitable for symbolic data manipulation. In- 
ference was made using IERIAS with a knowledge base which was 
created from simulated results of various transients by a PWR plant 
simulator. The results showed a gocd applicability of IERIAS for 
reactor diagnosis. 


13353 (JAERI-M—84-243) REFLA-1D/MODES3: a com- 
puter code for reflood thermo-hydrodynamic analysis during 
PWR-LOCA, User’s manual. Murao, Y.; Okubo, T.; Sugi- 
moto, J.; Iguchi, T.; Sudoh, T. (Japan Atomic Energy Re- 
search Inst., Tokyo; Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Feb 1985. 
210p. NTIS (US Sales Only), PC Al0/MF AOl. File 
Number DE86701088. 

This manual describes the REFLA-1D/MODE3 reflood 
system analysis code. This code can solve the core thermo-hydro- 
dynamics under forced flooding conditions and gravity feed condi- 
tions in a system similar to FLECHT-SET Phase A. This manual 
describes the REFLA-1D/MODE3 models and provides applica- 
tion information required to utilize the code. 


13354 (NUREG—0420-Suppl.9) Safety Evaluation Report 
related to the operation of Shoreham Nuclear Power Station, 
Unit No. 1 (Docket No. 50-322). Supplement No. 9. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation). Dec 1985. 167p. NTIS, PC 
A08/MF A0O1 - GPO. File Number T1I86900475. 

Supplement 9 (SSER 9) to the Safety Evaluation Report on 
Long Island Lighting Company's application for a license to oper- 
ate the Shoreham Nuclear Power Station, Unit 1, located in Suffolk 
County, New York, has been prepared by the Office of Nuclear 
Reactor Regulation of the US Nuclear Regulatory Commission. 
This supplement addresses several items that have been reviewed 
by the staff since the previous supplement was issued. 


13355 (NUREG—1158) Safety Evaluation Report related 
to the renewal of the operating license for the research reac- 
tor at Pennsylvania State University. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jan 1986. 65p. NTIS, PC A04/MF 
AOl - GPO. File Number T186900514. 

This Safety Evaluation Report for the application filed by 
the Pennsylvania State University for a renewal of Operating Li- 
cense R-2 to continue to operate the Pennsylvania State University 
Breazeale Reactor (PSBR) has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. The facility is located on the campus in University Park, 
Pennsylvania. On the basis of its technical review, the staff con- 
cludes that the reactor facility can continue to be operated by the 
university without endangering the health and safety of the public 
or the environment. 


13356 (NUREG/BR—0051-Voi.7-No.3) Power Reactor 
Events, May-June 1985. Volume 7, No. 3. Massaro, S.A. 
(ed.). (Nuclear Regulatory Commission, Washington, DC 
(USA). Office for Analysis and Evaluation of Operational 
Data). Dec 1985. 38p. NTIS, PC A03/MF AO1 - GPO. File 
Number T1I86900481. 

This is a bi-monthly newsletter that compiles operating expe- 
rience information about commercial nuclear power plants. This in- 
cludes summaries of noteworthy events and listings and/or ab- 
stracts of USNRC and other documents that discuss safety-related 
or possible generic issues. It is intended to feed back some of the 
lessons learned from operational experience to the various plant 
personnel. 
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13357 (NUREG/CR—3790) Closeout of IE Bulletin 79- 
07: seismic stress analysis of safety-related piping. Foley, 
W.J.; Dean, R.S.; Hennick, A. (Parameter, Inc., Elm Grove, 
WI (USA)). Jan 1986. 53p. NTIS, PC A04/MF AO! - GPO. 
File Number TI86900532. 

IE Information Notice 79-06 was issued March 23, 1979 to 
alert utility personnel that a certain computer program known to 
have been used for seismic stress analysis of piping at five facilities 
had been found to provide nonconservative results because of alge- 
braic summation of loads. After further review of the problem by 
NRC, IE Bulletin 79-07 was issued April 14, 1979 to all licensees 
and permit holders in order to identify and reevaluate all safety-re- 
lated piping systems which had been analyzed with a computer 
program that used algebraic summation. Reevaluation was required 
to include estimating the interim capability of the facility to with- 
stand a seismic event, consideration of as-builts and planning and 
scheduling reanalyses. Evaluation of utility responses and NRC 
documents shows that the bulletin can be closed out for 111 (90%) 
of the 124 current facilities on the basis of specific criteria. Follow- 
up items for the remaining 13 facilities are proposed for use by 
NRC/IE. A final check of licensees’ actions will be made per later 
IE Bulletin 79-14 on seismic analyses for as-built safety-related 
piping systems. 


13358 (NUREG/CR—4183-Vol.1) Pressurized thermal 
shock evaluation of the H.B. Robinson Unit 2 Nuclear Power 
Plant (Chapters 1-8). Volume 1. Selby, D.L. (Oak Ridge Na- 
tional Lab., TN (USA)). Sep 1985. Contract AC05- 
840R21400. 385p. (ORNL/TM—9567/V1). NTIS, PC 
A17/MF AO1 - GPO. File Number TI86004577. 

An evaluation of the risk to the H.B. Robinson Unit 2 nucle- 
ar power plant (HBR-2) due to pressurized thermal shock (PTS) 
has been completed. The specific objectives of the program were to 
(1) provide a best estimate of the frequency of a through-the-wall 
crack (TWC) in the pressure vessel at each of the three plants, to- 
gether with the uncertainty in the estimated frequency and its sensi- 
tivity to the variables used in the evaluation; (2) determine the 
dominant overcooling sequences contributing to the estimated fre- 
quency and the associated failures in the plant systems or in opera- 
tor actions; and (3) evaluate the effectiveness of potential corrective 
measures. In the study for HBR-2, thousands of hypothetical over- 
cooling events were constructed and quantified using computer- 
generated event trees and quantified branch points. All scenarios 
with a frequency greater than 10~’ per reactor year were consid- 
ered explicitly, and those having lower frequencies were assigned 
to 12 “residual” groups to ensure that their contributions to the 
TWC frequency were included in the study. 


13359 (NUREG/CR—4183-Vol.2) Pressurized thermal 
shock evaluation of the H.B. Robinson Unit 2 Nuclear Power 
Plant (Appendices A-K), Volume 2. Selby, D.L. (Oak Ridge 
National Lab., TN (USA)). Sep 1985. Contract AC05- 
840OR21400. 61lp. (ORNL/TM—9567/V2). NTIS, PC 
A99/MF AO! - GPO. File Number T186004578. 

Supporting information is given with respect to: support 
system interaction analysis for H.B. Robinson Unit 2; PTS initi- 
ation-event frequency and branch probability screening estimates; a 
socio-technical approach to assessing human reliability (STAHR); 
quantification of operator actions; buoyancy effects in overcooling 
transients calculated for H.B. Robinson Unit 2; estimations of pres- 
sures, temperatures, and heat transfer coefficients for postulated 
overcooling sequences; the use of RTNDT and ARTNDT as inde- 
pendent variables; importance sampling methods in the OCA-P 
probabilistic fracture-mechanics analysis; useful results for the log- 
normal distribution; and responses to utility comments. 


13360 (NUREG/CR—4462) Ranking of sabotage/tam- 
pering avoidance technology alternatives. Andrews, W.B.; 
Tabatabai, A.S.; Powers, T.B.; Daling, P.M.; Fecht, B.A.; 
Gore, B.F.; Overcast, T.D.; Rankin, W.R.; Schreiber, R.E.; 
Tawil, J.J. (Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1986. Contract AC06-76RL01830. 136p. 
(PNL—5690). NTIS, PC A07/MF AOl - GPO. File 
Number T186005614. 

Pacific Northwest Laboratory conducted a study to evaluate 
alternatives to the design and operation of nuclear power plants, 
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emphasizing a reduction of their vulnerability to sabotage. Esti- 
mates of core melt accident frequency during normal operations 
and from sabotage/tampering events were used to rank the alterna- 
tives. Core melt frequency for normal operations was estimated 
using sensitivity analysis of results of probabilistic risk assessments. 
Core melt frequency for sabotage/tampering was estimated by de- 
veloping a model based on probabilistic risk analyses, historic data, 
engineering judgment, and safeguards analyses of plant locations 
where core melt events could be initiated. Results indicate the most 
effective alternatives focus on large areas of the plant, increase 
safety system redundancy, and reduce reliance on single locations 
for mitigation of transients. Less effective options focus on specific 
areas of the plant, reduce reliance on some plant areas for safe shut- 
down, and focus on less vulnerable targets. 


13361 (NUREG/CR—4485) Impact of fuel cladding fail- 
ure events on occupational radiation exposures at nuclear 
power plants. Case study: PWR during routine operations. 
Moeller, M.P.; Martin, G.F.; Haggard, D.L. (Pacific North- 
west Labs., Richland, WA (USA)). Jan 1986. Contract 
AC06-76RL01830. 105p. (PNL—5606). NTIS, PC A06/MF 
AO1 - GPO. File Number T1I86005896. 

The purpose of this report is to present data in support of 
evaluating the impact of fuel cladding failure events on occupation- 
al radiation exposure. To determine quantitatively whether fuel 
cladding failure contributes significantly to occupational radiation 
exposure, radiation exposure measurements were taken at compara- 
ble locations in two mirror-image pressurized-water reactors 
(PWRs) and their common auxiliary building. One reactor, Unit B, 
was experiencing degraded fuel characterized as 0.125% fuel pin- 
hole leakers and was operating at approximately 55% of the 
reactor’s licensed maximum core power, while the other reactor, 
Unit A, was operating under normal conditions with less than 
0.01% fuel pin-hole leakers at 100% of the reactor’s licensed maxi- 
mum core power. Measurements consisted of gamma spectral anal- 
yses, radiation exposure rates and airborne radionuclide concentra- 
tions. In addition, data from primary coolant sample results for the 
previous 20 months on both reactor coolant systems were analyzed. 
The results of the measurements and coolant sample analyses sug- 
gest that a 3560-megawatt-thermal (1100 MWe) PWR operating at 
full power with 0.125% failed fuel can experience an increase of 
540% in radiation exposure rates as compared to a PWR operating 
with normal fuel. In specific plant areas, the degraded fuel may ele- 
vate radiation exposure rates even more. 


13362 (ZfK—549) Application of some pattern recogni- 
tion methods for the early detection of failures at NPP com- 
ponents by means of noise diagnosis. Weiss, F.P. (Zentralin- 
stitut fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)). Jan 1985. 104p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86700534. 

The automation of the decisions on normality or abnormality 
of the plant condition being based on automated measurements is an 
essential step for the integration of noise diagnostics into the con- 
trol and safety system of a nuclear power plant. By reason of the 
stochastic character of noise diagnostic measuring quantities princi- 
ples of statistical pattern recognition are used in order automatically 
to get a decision on the plant condition. Four different pattern rec- 
ognition methods complementing each other have been developed 
respectively tested with data from a WWER-440 type reactor. 
These four methods are included in a specially written software 
package. According to stationarity, correlation and probability dis- 
tribution type of the state describing features and according to the 
necessary detection sensitivity to failures either the decorrelation 
method, the cluster method, the Parzen method or the distribution 
test of Wilcoxon, Mann and Whitney has to be applied. The effi- 
ciency and the limits of the investigated methods are discussed in 
detail. In context with the surveillance of the WWER-440 core by 
means of the power spectral densities of neutron flux fluctuations it 
could as well experimentally as theoretically be shown that the log- 
arithmic power spectral densities follow a Gaussian probability dis- 
tribution. 
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13363 Estimated doses and risks resulting from routine 
radionuclide releases from fast breeder reactor fuel cycle fa- 
cilities: a summary. Miller, C.W.; Meyer, H.R. (Oak Ridge 
National Lab., TN). Nuclear Safety; 27: No. 1, 28-35(Jan- 
Mar 1986). 

A project has been carried out at Oak Ridge National Labo- 
ratory to assess the human health and environmental effects associ- 
ated with the operation of a liquid-metal fast breeder reactor fuel 
cycle. In this first phase of the work, emphasis was on routine radi- 
onuclide releases from reactor and reprocessing facilities. Sites for 
51 1-GW(e) capacity reactors and 3 reprocessing plants were select- 
ed to develop scenarios representative of US power requirements. 
For both the reactor and the reprocessing facility siting schemes se- 
lected, relatively small impacts were calculated for locality-specific 
populations residing within 100 km. Also the results of these analy- 
ses are being used in the identification of research priorities. 


13364 Process inherent ultimate safety boiling-water re- 
actor. Forsberg, C.W. (Oak Ridge National Lab., TN). Nu- 
clear Safety; 26: No. 5, 608-615(Sep-Oct 1985). 

The article describes a Process Inherent Ultimate Safety 
(PIUS) boiling-water reactor (BWR). Its design may eliminate the 
possibility of reactor core meltdown and simplify reactor design. 
The PIUS/BWR uses the pressure vessel and two-zone water con- 
cepts of the PIUS pressurized-water reactor, a fluidic in-vessel 
emergency core cooling system, and a low excess reactivity core. 
In an emergency the PIUS/BWR does not require the operation of 
any mechanical or electrical components for reactor shutdown or 
afterheat cooling, and it is not dependent on any equipment outside 
the reactor pressure vessel. 


13365 Circulation within the primary system at TMI-2 
with lowered coolant level and at atmospheric conditions. 
Baston, V.F.; Hofstetter, K.J.; Malinauskas, A.P. (Physical 
Sciences, Inc., Sun Valley, Idaho). Nuclear Technology; 69: 
No. 3, 308-318(Jun 1985). 

Experiments were performed with the Three Mile Island re- 
actor coolant system open to the atmosphere and the coolant low- 
ered to a level above the fuel (a condition required for defueling) to 
ascertain the extent of coolant mixing. A principal concern for 
coolant decontamination during defueling is the radionuclides re- 
leased and their distribution within the primary system. Analyses of 
radionuclide, temperature, and dissolved oxygen data taken during 
these experiments confirm mixing in the primary system under 
forced coolant flow conditions with only minimal mixing occurring 
during static periods. 


13366 Inherently safe reactors and a second nuclear era. 
Weinberg, A.M.; Spiewak, I. (Oak Ridge Associated Uni- 
versities, TN). Science (Washington, D.C.); 224: 1398-1402(29 
Jun 1984). 

The Swedish PIUS reactor and the German-American small 
modular high-temperature gas-cooled reactor are inherently safe - 
that is, their safety relies not upon intervention of humans or of 
electromechanical devices but on immutable principles of physics 
and chemistry. A second nuclear era may require commercializa- 
tion and deployment of such inherently safe rectors, even though 
existing light-water reactors appear to be as safe as other well-ac- 
cepted sources of central electricity, particularly hydroelectric 
dams. 


13367 Assessing compatibility with reactor safety goals 
using uncertain risk analysis results with application to core 
melt. Martz, H.F.; Johnson, J.W. (Los Alamos National 
Lab., NM). Nuclear Safety; 25: No. 3, 305-328(May-Jun 
1984). 

General probabilistic criteria are developed for use in decid- 
ing whether a nuclear reactor is compatible with a specified numer- 
ical safety goal on the basis of the uncertain results of a probabilis- 
tic risk assessment (PRA). However, PRAs are not currently 
mature enough for these criteria to be used in determining strict 
compliance to a safety goal. The criteria are derived from a Baye- 
sian viewpoint in which the prior uncertainty (that is, prior to the 
PRA results) about the unknown parameters of interest is expressed 
in the form of a prior distribution. For the assumed model, the 
method guarantees that all reactors ultimately accepted as compati- 
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ble with the goal have a prespecified exact assurance probability 
that the goal has not been exceeded. In addition to using the uncer- 
tainty inherent in the PRA results, the method also considers two 
possible biases in the PRA results. The method is used to develop 
criteria for assessing the compatibility of PRA core-melt results 
with a proposed safety goal on reactor core-melt frequency. The 
core-melt estimates and associated uncertainties from four nuclear 
power plant PRAs are compared with the goal using the criteria to 
illustrate the method. 


13368 Analysis and evaluation of recent operational expe- 
rience from the Fort St. Vrain HTGR. Moses, D.L.; Lan- 
ning, W.D. (Oak Ridge National Lab., TN). Nuclear Safety; 
27: No. 1, 59-67(May-Jun 1984). 

The Nuclear Regulatory Commission's (NRC’s) Office for 
Analysis and Evaluation of Operational Data (AEOD) has estab- 
lished an extensive program for screening, analyzing, and evaluat- 
ing the operational experience data from all commercial nuclear 
power plants in the US. This program is designed to provide feed- 
back from field experience with actual operating events to NRC's 
continuing efforts to ensure the public’s health and safety. Oak 
Ridge National Laboratory provides technical assistance to AEOD 
to evaluate the operating experience for Fort St. Vrain. The operat- 
ing experience discussed includes notable safety-related events that 
have occurred since late 1981. Different events have been grouped 
according to the major plant system affected by the occurrence, in- 
cluding primary coolant system, electrical systems, and reactor 
building. 


13369 Bayesian estimates for the rate of Three Mile 
Island type releases. Groer, P.G. (Oak Ridge Associated 
Univ., Oak Ridge, TN). pp 127-136 of Low-probability/ 
high-consequence risk analysis. Waller, R.A.; Covello, V.T. 
New York, NY; Plenum Press (1984). (CONF-820656—). 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

The Bayesian approach described in this paper uses two 
kinds of information to estimate the rate of Three Mile Island 
(TMI) type releases: prior information contained in the prior distri- 
bution for the rate and experimental information from the operating 
experience with pressurized water reactors (PWR). Two prior dis- 
tributions, but the same operating experience -- expressed as total 
reactor years -are used to obtain the posterior distributions for the 
rate. One prior distribution is uniform over a finite range, the other 
one is the lognormal prior for PWR-9 releases given in the Rasmus- 
sen (WASH1400) report. The probability of occurrence of a PWR- 
9 release by a certain total operating experience (reactor years) is 
calculated for uniform priors with difference ranges and for the 
lognormal prior for a PWR-9 release. The information defined as 
entropy -contained in the lognormal prior is compared with the in- 
formation in the posterior distribution bases on the uniform prior. It 
is found that the lognormal PWR-9 prior contains considerably 
more information than the posterior resulting from the operating 
experience and a uniform prior. An alternate, conceptually more 
satisfying method to measure information learned through experi- 
ence and expected sample information is sketched briefly. 


13370 Human reliability analysis: a case study. Bell, B.J. 
(Sandia National Lab., Albuquerque, NM). pp 297-309 of 
Low-probability/high-consequence risk analysis. Waller, 
R.A.; Covello, V.T. New York, NY; Plenum Press (1984). 
(CONF-820656—). 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

This paper describes a Human Reliability Analysis (HRA) 
performed using the Technique for Human Error Rate Prediction 
(THERP) as presented in NUREG/CR-2254. The entire HRA is 
documented, including the assumptions made based on a task analy- 
sis of the plant and of the accident being evaluated, the estimates of 
human error probabilities (HEPs) found in NUREG/CR-1278, the 
levels of dependence assigned, and the recovery factors analyzed. 
The case cited involves the establishment of feed and bleed follow- 
ing a loss of steam generator feed. 
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13371 Quantification of human performance through the 
use of nuclear power plant wes Hall, R.E. (Brookha- 
ven National Lab., Upton, oe aah 309-317 of Low-proba- 
og hi — uence risk sis. Waller, R.A.; Co- 
vello, V ork, NY; Sieenal Press (1984). (CONF- 
820656—). 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

Hall's description of problems in getting data on human 
error frequencies in nuclear power plant operations illustrates the 
major weakness of this field--namely the scarcity of data and the 
resultant need to rely on expert judgment. This pessimism can be 
modified by the general recognition that for PRA considerable un- 
certainty can be tolerated in the estimate of the failure probabilities 
for any component, including the human component. Also, there 
are data and experiences from other man-machine systems which 
can be applied to PRAs of nuclear power plants. 


13372 Health physics personnel: a need unfulfilled. Kath- 
ren, R.L. (Battelle, Pacific Northwest Labs., Richland, 
WA). Nuclear News (La Grange Park, Illinois); 26: No. 13, 
56-58(Oct 1983). 

For the past decade, the demand for health physics person- 
nel, at both the professional and technical levels, has been increas- 
ing, and indeed has become quite acute in recent years. The need 
for health physics personnel is demonstrated by a summary of pro- 
jected requirements and potential candidates by the year 1991. Sug- 
gestions made for ensuring the availability of qualified health phys- 
ics personnel includes: 1) a characterization study of health physi- 
cists should be conducted, with emphasis on industry, to determine 
qualifications, job satisfaction factors, and other data pertinent to 
entry and retention in the field; 2) the curricula currently offered 
by post-secondary schools should be evaluated for quality and rel- 
evance; and 3) an industry standard or protocol for qualification 
and training of health physics should be developed and implement- 
ed. 
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13373 (PB—85-248136/XAB) Understanding energy stor- 
age methods. Technical paper. Brooks, C.S. (Volunteers in 
Technical Assistance, Inc., Arlington, VA (USA)). 1985. 
23p. (VITA/T. P—22:03/85). NTIS, PC A02/MF AOl1. 

This paper is one of a series published by Volunteers in 
Technical Assistance to provide an introduction to specific state-of- 
the-art technologies of interest to people in developing countries. 
The papers are intended to be used as guidelines to help people 
choose technologies that are suitable to their situations. 


2503 Pumped Hydro 


13374 (DOE/NBM—6005715) Pumped storage, a bibli- 
ography (1961-1970). Schimmelbusch, J.S. (Bonneville 
Power Administration, Portland, OR (USA)). Jun 1971. 
37p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86005715. 

This bibliography was compiled in part from entries in Elec- 
trical Engineering Abstracts, Engineering Index, Central Electricity 
Generating Board Bibliographies, Electrical Research Association's 
Weekly Abstracts, Rederativnyi Zhurnal: Elektrotekhnika i Energe- 
tika. Abstracts of articles not appearing in the above publications 
were taken directly from the article or prepared by various mem- 
bers of the engineering and library staff of the Bonneville Power 
Administration. For the period 1966-1967 a preponderance of the 
bibliographic items have been obtained automatically from the 
weekly runs of BPA’s System for Selective Dissemination of Infor- 
mation (SDJ). 
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2506 Thermal 


REFER ALSO TO CITATION(S) 13016, 13022 


—_ (AVESTA-PROJ—1984-6) Measurement of ther- 

= and deformations in rocks. Stage 2. Rehbinder, 

Ingevald, K. (Swedish State Power Board, Vaellingby). 

1584, 06p. (In Swedish). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86750205. 

The report contains the final account of the measurements of 
rock mechanics. Curves and diagrams of stresses and strains are 
presented. The measured values show a reasonable consistency with 
the calculated values. 


13376 (BFR-R—11-1985) Heat storage in boulder-filled 
pits in a A = pon Wingqvist, T.; Hyden, H. 
(Swede att Stockholm 
Sweden)). 198s, op 4" sy, ish). NTI iS Sales Only), 
PC A02/MF AOl1. ile Number D867 30215. 

This project has been concerned with investigation of the 
technical and economic feasibility of constructing heat stores in the 
form of boulderfilled pits or rock caverns. The results indicate that, 
in the case of very large heat stores, ie. of more than 10° m® in 
size, it should be possible to reduce the civil engineering costs of 
completed stores down to about SEK 60/m®* In order to reduce 
the costs of storing heat down to economically interesting levels 
(SEK 1.00 - 2.50/kWh stored per year), it is necessary to employ 
wide temperature swings, resulting in large total storage capacities 
of the order of 25 - 40 GWh. The potential for stores of this size in 
Sweden is limited, amounting to a maximum of about 1 TWh. The 
work has shown that a block-filled rock cavern is preferable to a 
block-filled pit in the majority of constructional and planning con- 
texts. 


13377 (EUR—8167-FR) Storage of fusion heat of a mate- 
rial adsorbed by a microporous material. Ronc, M.; Bollon, 
F.; Tondeur, D.; Chapotard, C. (Commission of the Euro; 
an Communities, Luxembourg. Directorate-General for In- 
formation, Market and Innovation). 1983. 182p. (In French). 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

The objective of the present work was to show the feasibili- 
ty and the advantages of a new and original storage process, using 
the latent heat of fusion of a material (paraffine) adsorbed on 
porous particles (activated carbon). It was also to modelize the 
process in order to understand the thermal behaviour, predict the 
performances and optimize the design and operaticn. 


13378 (LUTMDN/TMVK—5142-1-56-1985) Long time 
heat storage in district heating systems with thermal power 
plants. Larsson, B. (Lund Inst. of Tech. (Sweden). Div. of 
Heat and Power Engineerin ing). Apr 1985. 57p. (In Swedish). 
NTIS (US Sales Only), A04/MF AOl. File Number 
DE86750209. 

A brief review of heat storage systems is first given. The 
main part of the report treats the operation strategy for a combined 
heat and power plant with thermal storage capacity. Computer sim- 
ulations of different strategies have been performed. Some simple 
cost estimated indicate that thermal storage could be profitable. 


2509 Batteries 


REFER ALSO TO CITATION(S) 13606 


13379 (AD-A—159488/6/XAB) and secondary 
room temperature molten salt electrochemical cells. Rept. for 
Jun 84-Mar 85, Reynolds, G.F.; Dymek, C.J. (Air Force 
Academy, CO (USA). Frank J. Seiler Research Lab.). 1985. 
llp. NTIS, PC A02/MF AO1. 

Three primary cells (a, b, and c) and two secondary cell can- 
didates (d and e) were examined using room-temperature molten 
salts as electrolytes in each case: (a) Al anode / AlCls-MEIC1 
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(N=0.37) // FeCls-MEIC1 (N=0.33) / W cathode (b) Al anode / 
A1Cls-MEIC1 (N=0.37) // WCL¢6-MEIC1 (N=0.33) / W cathode 
(c) Al anode / A1Brs-MEIBr (N=0.33) / BRe / RVC, Pt cathode 
(d) Zn anode / AI1Cls-MEIC1 (N=0.33) // A1Cls-MEIC1 
(N=0.60) / Al cathode (e) Cd anode / A1Cls-MEIC1 (N=0.33) // 
A1Cls-MEIC1 (N=0.60) / Al cathode. All cells except (c) used 
electrolytes containing 1-methyl-3-ethylimidazolium chloride 
(MEIC1), where N is the mole fraction of aluminum halide in the 
melt. Cell (c) used electrolytes containing 1-methyl-3-ethylimidazo- 
lium bromide (MEIBr). An IONAC anion exchange membrane sep- 
arated the anolyte and catholyte solutions in cells (a) and (b), while 
in cells (d) and (e) a NAFION cation exchange membrane separat- 
ed the anolyte and catholyte solutions. In cell (c) a phase boundary 
separated the anolyte and catholyte solutions, with reticulated vitre- 
ous carbon (RVC) acting as the anode current carrier. 


13380 (AD-A—160254/9/XAB) Wetting behavior of dial- 
kylimidazolium chloroaluminate, a room-temperature molten 
salt. Interim report, May-September 1984, Eberhart, J.G. 
(Air Force Academy, CO (USA). Frank J. Seiler Research 
Lab.). Aug 1985. 4p. *NTIS, PC A02/MF AOl. 

The wetting behavior of a battery electrolyte can have a 
dramatic effect on the internal resistance of the battery as well as 
its cycle life. Good wetting of battery separators by electrolyte is 
essential for easy passage of ions through the separator pores 
during charge and discharge. Porous, gas-diffusion electrodes re- 
quire, on the other hand, a lesser degree of electrolyte wetting, so 
that the line of contact of three phases (reactive gas/liquid electro- 
lyte/porous-electrode or current collector) can be maintained 
within the porous electrode through a balance of capillary and hy- 
drostatic pressures. Advancing and receding contact angles were 
determined for diakylimidazolium chloroaluminate, room-tempera- 
ture molten salts on various candidate battery separator and porous 
electrode materials. The wetting angles were determined for the 
binary 1-methyl-3-ethylimidazolium chloride/aluminum chloride 
melt as a function of such variables as composition, chlorination of 
the imidazolium ion, replacement of AICls by LiCl, solid porosity, 
and solid surface cleaning procedure. In nearly all cases involving 
AICls as a second component, the melt easily wets the substrate. 


13381 (AD-A—160354/7/XAB) Loading and utilization 
of active material in nickel composite electrodes: optimiza- 
tion. Lee, W.W.; Ferrando, W.A.; Sutula, R.A. (Naval Sur- 
face Weapons Center, Silver Spring, MD (USA). White 
Oak Lab.). Dec 1984. 56p. NTIS, PC A04/MF AO1. 

As an attempt to reduce nickel battery weight, the nickel 
composite electrode, has been under development. Investigations 
were undertaken to determine the optimum conditions for loading 
and utilizing nickel hydroxide active material in nickel composite 
electrodes. The main emphasis was placed on the improvement of 
both loading efficiency by electrochemical impregnation and utili- 
zation efficiency of the Ni(OH): active material. The efficiencies 
were examined as functions of such electrochemical conditions as 
current density, nickel concentration, pH, temperature of the im- 
pregnating bath, the continuity of current flow and manner of 
adding Co(OH)? additive. Also studied was the loading efficiency 
of chemical impregnation (polarization method) and the suspension 
method which enables a direct loading of externally prepared 
active material into the composite body. The most important factor 
for a quick utilization of the active material was found to be the 
additive distribution. A model of the additive distribution in the 
active material is proposed to account for different patterns of utili- 
zation exhibited by the electrodes. 


13382 (AD-A—160381/0/XAB) Polymer _ electrolyte 
based on poly(ethylene imine) and lithium salts. Technical 
report. Chiang, C.K.; Davis, G.T.; Harding, C.A.; Takaha- 
shi, T. (National Bureau of Standards, Washington, DC 
(USA). Polymers Div.). 1 Oct 1985. 16p. (TR—3). NTIS, 
PC A02/MF AOl. 

The dissolution of lithium salts in linear poly(ethylene imine) 
was investigated because of its possible role as a solid electrolyte in 
lithium batteries. Lithium salts included in the study are LiF, LiCl, 
LiBr, Lil, LiSCN, LiClO, and LiBF,. When cast from solution in a 
common solvent, a uniform mixture is obtained (expect for the case 
of LiF). Interaction of the salt and polymer can be characterized by 


observing a loss in crystallinity of the polymer and an increase in 
the glass transition temperature. At concentrations of salt below 10 
mole %, the polymer can slowly recrystallize at room temperature 
but at higher concentrations, the mixture remains amorphous for an 
indefinite period of time. DC conductivity at room temperature is 
about .0000001 S/cm but increases to .001 S/cm at 150 C. 


(CONF-851146—Absts.) Extended abstracts: sev- 
enth battery and electrochemical contractors’ conference. 
Sheppard, D.; Hurwitch, J. (comps.). (Battelle Columbus 
Labs., OH (USA); Pacific Northwest Labs., Richland, WA 
(USA)). Nov 1985. Contract AC06-76RL01830. 329p. 
NTIS, PC A15/MF A0Ol1; 1; GPO Dep. File Number 
DE86003019. 

From Annual battery and electrochemical energy s‘orage 
contractors’ meeting; Washington, DC, USA (18 Nov 1985). 

Seventy-two papers are arranged under the following session 
headings: EPRI storage program, review of key program activities, 
sodium/sulfur battery development, advanced battery research (two 
sessions), flow battery development, sodium/sulfur battery research, 
systems analysis and technology transfer, performance and testing 
(two sessions), flow battery research, metal/air batteries, and fuel 
cells. (DLC) 


13384 (EUR—9716-DE) Development of galvanic cells 
having high energy density and molten salt electrolyte. 
Borger, W.; Ely, G.; Kunze, D.; Laig-Hoerstebrock, H.; 
Panesar, H.; Sterr, G.; Wunderlich, A. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1985. 180p. (In 
German). Commission of the Euro Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 

The development work during the period 1980-1983 was 
mainly directed towards the development of technical LiAl/FeS 
cells with molten salt electrolyte, the development of separators, 
tests of cells and modules, and more basic work. An important ob- 
jective in the cell development was the improvement of cycle life 
at constant high specific energy. Technical cells with 140 Ah nomi- 
nal capacity at the five hour rate and 100 Wh . kg™' specific energy 
performed up to 400 full cycles (30 A discharge), while in 10 Ah 
test cells more than 2000 full cycles have been demonstrated. The 
improvement of cycle life of technical cells was achieved by the 
use of improved separators fabricated from MgO-powder and by a 
vacuum-tight electrical feedthrough. 


13385 (LBL—20026) Fundamental thermal management 
aspects of the lithium metal sulfide battery. Final report. 
Chen, D.M.; Gibbard, H.F. (Gould, Inc., Rolling Meadows, 
IL (USA). Gould Research Center). Jul 1985. Contract 
AC03-76SF00098. 115p. NTIS, PC A06/MF A011; 1; GPO 
Dep. File Number DE86005871. 

Objectives of this project were the determination of heat 
generation rates and measurement of temperature distributions of 
lithium-metal sulfide batteries. The experimental methods used were 
calorimetry, emf and polarization measurements, and direct meas- 
urements of internal cell temperature. 


13386 (LBL—20305) Semiconductor electrochemistry ap- 
proach to the study of oxide films on nickel and zinc. Final 
report. Madou, M.J.; Wing, S.; McKubre, M.C.H. (SRI 
International, Menlo Park, CA (USA)). Sep 1985. Contract 
AC03-76SF00098. 44p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86005844. 

On nickel electrodes, we discovered the mechanisms that ex- 
plain lithium and cobalt ions contribution to improved nickel elec- 
trode performance, and the cobalt might be more effective in the 
plate from solution rather than in the active material beforehand. 
The reported capacity improvement can only be confirmed on un- 
realistically thin battery plates. Fluoride has a negative effect on 
nickel electrodes (greatly reduces oxygen overpotential), and it off- 
sets the positive effect of lithium. The negative effect of zincate on 
the oxygen evolution can be offset by LiOH, and the positive effect 
of cobalt on nickel electrodes is similar to that of lithium. For a 
beneficial effect, the ions should be small (about 0.6 A), preferably 





25 ENERGY STORAGE 
2509 Batteries 


nonelectroactive, and able to act as acceptors in the NiO lattice, 
and they should poison the oxygen evolution on nickel. PbO is a 
potentially beneficial additive for the nickel electrode. Mg has a 
surface catalytic effect to decrease the oxygen overpotential, which 
reduces the nickel electrode charge capacity. On zinc electrodes, 
Fe decreases the hydrogen overpotential and should be avoided. 
Fluoride reduces the charge-discharge current peaks by over a 
factor of ten. Zincate will always be present when zinc is used, re- 
duces the hydrogen overpotential at low concentrations and tends 
to increase it at high concentrations. PbO has a beneficial effect on 
the zinc electrode as well, and seems like a good additive for Ni/ 
Zn batteries. Photocurrent experiments on the passive zinc elec- 
trode reveal the presence of an n-type semiconductor (possibly two 
separate phases), and impedance measurements indicate the higher 
resistance of the passive film on zinc in a fluoride-containing alka- 
line solution, compared to the alkaline solution without the fluo- 
ride. 


13387 (LBL—20762) Mass transport in sodium polysul- 
fide melts. Thompson, S.D. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1985. Contract AC03-76SF00098. 117p. NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE86006336. 

Mass transport plays an important role in the operation of 
the positive electrode in a sodium/sulfur cell. Diffusion of reactants 
and products to and from the electrode surface is especially impor- 
tant. The rate of diffusion in sodium polysulfide melts is the focus 
of this research. The method of restricted diffusion was used to de- 
termine differential diffusion coefficients as a function of melt com- 
position and temperature. 


13388 (PB—85-248607/XAB) Understanding batteries. 
Technical paper. Merriman, L. (Volunteers in Technical As- 
sistance, Inc., Arlington, VA (USA)). 1985. 24p. (VITA/ 
TP—25:03/85). NTIS, PC A02/MF AO1. 

The paper provides a basic understanding of batteries and 
traces their development from the early 1800s to the present day. 
Research and development continues in an effort to soive the inher- 
ent weakness of batteries, namely, how to pack more energy into a 
smaller package. An electric cell or battery is a device that trans- 
forms the chemical energy contained within its active materials di- 
rectly into electrical energy by means of an electrochemical reac- 
tion. This type of reaction involves the transfer of electrons from 
one material to another through a conducting solution. Historically, 
batteries played an important role in the early days of electrical de- 
velopment both in the United States and in Europe. 
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REFER ALSO TO CITATION(S) 12668 

2901 Energy Analysis And Modeling 

REFER ALSO TO CITATION(S) 12696, 12718, 13498, 13499 
2902 Economics And Sociology 


— ALSO TO CITATION(S) 12696, 12697, 12698, 12700, 12889, 13108, 


13389 (NP—6750175) Consultancy services, co-ordina- 
tion, popularization and use of non-conventional sources of 
energy (DP/URT/81/032), (Carl Bro Gruppen, Glostrup 
(Denmark)). Nov 1983. 156p. NTIS (US es Only), PC 
A08/MF AO1. File Number DE86750175. 

The analysis of the present energy situation in Tanzania re- 
vealed that about 90% of the consumption is based on non-com- 
mercial fuel wood, which again corresponds to a sectorial distribu- 
tion with the household sector consuming about 90% of the energy 
supply. The consumption is leading to a very dangerous situation of 
deforestation; at present at a rate of about 400,000 hectares per year 
of Tanzania’s wood reserves of about 38,000,000 hectares. The non- 
conventional techniques at present employed at various develop- 
ment levels cover a wide range of renewable energy technologies. 
Energy conservation should be intensified in all sectors. In the 
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household sector, the diffusion of improved energy efficient stoves 
is of great importance. A successful development and diffusion pro- 
gramme will result in a 50% reduction of the fuel wood consump- 
tion enabling an afforestation programme to arrest and balance the 
deforestation. It is recommended that mining and utilization of coal 
be given high priority. In the long term, Tanzania has a chance of 
becoming a net energy exporter provided that a balanced develop- 
ment is obtained before the ‘mid-nineties’ and maintained beyond 
the turn of the century. 


13390 (NP—6770073) Energy and developing countries: 
Example Morocco. Spierer, C.; Giovannini, B. (Geneva 
Univ. (Switzerland). Centre d’Etude des Problemes de 
l’Energie). Jan 1984. 75p. (In French). NTIS (US Sales 
Only), PC A04/MF AO0O1. File Number DE86770073. 

The work provides an overview of the situation of Morocco 
as to its economy and, especially, energy economy. The emphasis is 
on electricity (generation, transmission, distribution and utilization) 
and on renewable energy sources. 


13391 (ORNL/FEDC—85/7) Cost Accounting System 
for fusion studies. Hamilton, W.R.; Keeton, D.C.; Thomson, 
S.L. (Oak Ridge National Lab., TN (USA)). Dec 1985. 
Contract AC05-840R21400. 92p. NTIS, PC A0S5/MF AOI; 
GPO Dep. File Number DE86004672. 

A Cost Accounting System that is applicable to all magnetic 
fusion reactor design studies has been developed. This system pro- 
vides: (1) definitions of the elements of cost and methods for the 
combination of these elements to form a cost estimate; (2) a Code 
of Accounts that uses a functional arrangement for identification of 
the plant components; and (3) definitions and methods to analyze 
actual cost data so that the data can be directly reported into this 
Cost Accounting System. The purpose of the Cost Accounting 
System is to provide the structure for the development of a fusion 
cost data base and for the development of validated cost estimating 
procedures. This system has been developed through use at the 
Fusion Engineering Design Center (FEDC) and has been applied to 
different confinement concepts (tokamaks and tandem mirrors) and 
to different types of projects (experimental devices and commercial 
power plants). The use of this Cost Accounting System by all mag- 
netic fusion projects will promote the development of a common 
cost data base, allow the direct comparison of cost estimates, and 
ultimately establish the cost credibility of the program. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 13197, 13198, 13199, 14493, 14581, 14592 


13392 (PB—85-238590/XAB) Guidance on feasibility 
studies under CERCLA (Comprehensive Environmental Re- 
sponse, Compensation and Liability Act). Final report, Janu- 
ary 1984-May 1985. Cochran, R.; Hodge, V. (JRB Associ- 
ates, Inc., McLean, VA (USA)). Jun 1985. 179p. NTIS, PC 
A09/MF AOl1. 

This guidance document is intended to provide a more-de- 
tailed structure for identifying, evaluating, and selecting remedial- 
action alternatives under the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA) and the Na- 
tional Contingency Plan (40 CFR 300). The feasibility study proc- 
ess begins with the development of specific alternatives based on 
general-response actions identified in the remedial investigation to 
address site-contamination problems. The alternatives are screened 
on the basis of public health and environmental concerns and order- 
of-magnitude costs. Alternatives that pass the screening process un- 
dergo detailed analyses to provide the decision maker with informa- 
tion for selecting the alternative that is cost-effective. The detailed 
analyses encompasses engineering, institutional, public health, envi- 
ronmental, and cost analyses. Once the detailed analyses are con- 
ducted, the information is organized to compare findings of the 
evaluations for each alternative. A recommended format for the 
Feasibility Study Report is also provided. It describes the specific 
elements to be included, the rationale for their inclusions, the level 
of detail, and the documentation that should accompany the report. 
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13393 (STF—15A84006) Combustion of hazardous waste. 
A description of refuse incinerators and a survey on quanti- 
ties of hazardous waste in Norway. Evensen, E.; Utne, Aa. 
(SINTEF, Trondheim agg om 6 Jan 1984. 46p. (In Nor- 
wegian). NTIS (US Sales y), PC A03/MF AOI. File 
Number DE86750237. 

Incineration as a destruction method for hazardous waste has 
been studied. Incineration plants of present interest for hazardous 
waste destruction and technical descriptions concerning design, 
type of waste, and working parameters are given. A survey on haz- 
ardous waste quantities in Norway, together with existing inciner- 
ation plants are discussed. The report also gives a summary on con- 
tractors. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 12741, 12909, 14581 


13394 (AD-A—158606/4/XAB) Indium. Carlin, J.F. 
(Card Corp., Denver, CO (USA)). 1985. 10p. NTIS, PC 
A02/MF AOI. 

Indium occurs as a trace constituent of other metal deposits, 
principally zinc, but also lead, tin, tungsten, and iron. It is derived 
as a byproduct usually from residues generating in the refining of 
zinc, so its supply is therefore dependent upon demand for and, 
hence, the production of that metal. It is estimated that 90% of the 
U.S. requirements for indium are accounted for by imports of 
highly refined indium metal or indium-rich residues and other mate- 
rials, mainly from France, Italy, Belgium, and the United Kingdom. 
Dependence on foreign sources is expected to continue. The princi- 
pal producers of refined indium metal are the United States, Bel- 
gium, Japan, France, and Italy. The major uses of indium are in 
alloys and instruments, and the metal has applications in a variety 
of other fields. There are potential substitutes for indium in many of 
its applications. Domestic indium demand was estimated at 700,000 
troy ounces in 1983. Based on a contingency analysis of the major 
end uses for indium, the range of possible domestic demands for 
primary indium in the year 2000 is forecast to be from 500,000 to 
1,100,000 ounces. A probable demand of 900,000 ounces represents 
an annual growth rate of 1.5%. The range of demand forecasts for 
the rest of the world is between 1.0 million and 1.9 million ounces, 
with a probable demand of 1.7 million ounces, which represents an 
annual growth rate of 1.6%. 


13395 (PB—85-246700/XAB) Economic impact of alter- 
native resolutions of New Mexico Pueblo Indian water rights. 
Volume 2. An economic and demographic profile of New 
Mexico Pueblo Indians: a historical perspective. Farah, P.; 
McDonald, B. (New Mexico State Univ., Las Cruces 
(USA). New Mexico Water Resources Research Inst.). 
1983. 357p. NTIS, PC A16/MF A0Ol. 

This report provides a reference for the specific implementa- 
tion of Pueblo Indian water rights quantification based upon differ- 
ent legal scenarios. As explored in Volume I, quantification can 
take the form of historic use of water, an expanding use to water 
based upon an expanding Pueblo economy, and/or practicably irri- 
gable acres. In each instance, specific data are required concerning 
each Pueblo for determination of an appropriate quantity of water 
right; a comprehensive picture is presented of the Pueblo Indian 
economy from earliest recorded history to the present data. 


13396 (PB—85-247997/XAB) Opportunity costs: irriga- 
tion versus hydropower. Technical report (Final). McCarl, 
B.A.; Ross, M. (Oregon State Univ., Corvallis (USA). Dept. 
of Agricultural and Resource Economics; Oregon State 
Univ., Corvallis (USA). Water Resources Research Inst.). 
Sep 1984. 48p. (WRRI—96). NTIS, PC A03/MF AO1. 

Costs imposed on participants in the electricity market aris- 
ing from irrigation diversions from the Columbia River are ana- 
lyzed. Electricity consumers are found to lose welfare when diver- 
sions are increased. Considering a potential diversion in Central 
Washington, the annual loss to electricity consumers is in excess of 
$100 per acre developed. When the government delivers water to 
farmers fields, this loss exceeds $200 per acre. In addition, the wel- 
fare loss estimates are found to be sensitive to the amount of pump- 
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ing costs diverters pay and to the potential interruption of diver- 
sions. The results under the diversion interruption simulation show 
potential for reducing the tradeoffs between irrigation development 
and hydroelectric power generation. 


(PB—85-249043/XAB) Illinois Water Resources 
Center Program for 1983. Annual Report No. 19 (Final). 
Stout, G.E. (Illinois Univ., Urbana (USA). Water Resources 
Center). Sep 1984. 29p. NTIS, PC A03/MF A011. 

The University of Illinois Water Resources Center was es- 
tablished in 1963 to encourage anIVERS;The University of Illinois 
Water Resources Center was established in 1963 to encourage and 
coordinate university-wide planning and implementation of interdis- 
ciplinary programs for research and graduate education in water re- 
sources. Since designation by the Department of the Interior as the 
institute for Illinois, the center’s activities have become statewide. 
The report describes research accomplishments and other activities 
of the center during fiscal year 1983. The center’s fiscal year 1983 
research program included a total of six projects. A summary of 
each research project is presented. 


(PB—86-110830/XAB) Summary of the coal, ore, 
mineral, rock, and refractory standards issued by the Nation- 
al Bureau of Standards, Gills, T.E.; Mavrodineanu, R. (Na- 
tional Bureau of Standards, Washington, DC (USA). Center 
for Analytical Chemistry). Sep 1985. 137p. (NBS/SP—260/ 
97). NTIS, PC A07/MF AOl1. 

The publication is a summary of the coal, ore, mineral, rock, 
and refractory standards issued by NBS as Standard Reference Ma- 
terial (SRM’s). The material, composition, certification, use, and re- 
marks concerning each of the SRM’s described are presented in 
tabular form. Copies of the certificates of these SRM’s are con- 
tained in the appendix for more detailed information. 


2905 Research, Development, Demonstration, And 
Commercialization 


a ALSO TO CITATION(S) 12935, 13184, 13243, 13299, 13413, 13460, 
4 


13399 (DOE/ER—0209/1) Small Business Innovation 
Research. Abstracts of Phase II awards, 1985. (USDOE 
Office of Energy Research, Washington, DC). 1985. 35p. 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86005392. 

Contained in this booklet are abstracts of the Phase II 
awards made in 1985 under the Small Business Innovation Research 
(SBIR) program in the Department of Energy (DOE). This pro- 
gram, now completing its third year, was established in compliance 
with the Small Business Innovation Development Act of 1982, 
Public Law 97-219. The DOE received 844 proposals in response 
to its annual program solicitation, and on July 13, 1984, 106 were 
selected for Phase I funding. The Phase II SBIR program competi- 
tion was limited to the 101 of these that subsequently proceeded to 
Phase I contracts and awards. Proposers desiring to maintain 
project funding continuity from Phase I to Phase II were invited to 
submit their proposals to DOE not later than February 15, 1985, 
approximately 6 weeks before the end of their Phase I contracts. 
Thirty-four Phase II proposals were submitted by that date and 13 
were selected for Phase II awards; those projects were then able to 
continue without funding interruption between Phases I and II. The 
deadline for the submission of Phase II proposals for proposers not 
seeking to maintain project funding continuity was May 15, 1985. 
From the 57 proposals submitted by this date and from the 21 un- 
funded proposals from the February 15 submissions, 33 were select- 
ed for Phase II awards. The 46 Phase II projects described in this 
book consist of these 33 projects and the 13 projects that were 
funded from the February 15 submissions. 


13400 (IAEA-TECDOC—340) Activities of the IAEA 
Laboratories in Seibersdorf and Vienna. Biennial Report 
1983-1984, (International Atomic Energy Agency, Vienna 
(Austria)). Jun 1985. 63p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86700602. 
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The report presents the activities of the IAEA Laboratories 
in Seibersdorf and Vienna during the period 1983-1984, with em- 
phasis on the research and development of mass rearing systems for 
insect control programmes applying the sterile insect technique and 
the tissue culture techniques for plant breeding. In chemistry and 
hydrology a new line was started together with the World Meteor- 
ological Organization in servicing the latter's network of stations 
for monitoring of background levels of air pollution all around the 
world. In radiation dosimetry a new automated thermoluminescent 
dosemeter reader was installed. The Electronics and Measurement 
Section has installed a new training laboratory. Six training courses 
and one seminar were held. An increased number of samples were 
analysed by the Safeguards Analytical Laboratory. 


13401 (INIS-mf—9990) Philippine Atomic Energy Com- 
mission Activities in 1984, (Philippine Atomic Energy Com- 
mission, Diliman, Quezon City). Jan 1985. 28p. IS (US 
Sales Only), PC A03/MF AO1. File Number DE86700299. 

This publication summarizes the activities of the Philippine 
Atomic Energy Commission (PAEC) for CY 1984. The regulatory 
responsibility of PAEC is further strengthened with the creation of 
a Board of Commissioners under Executive Order No. 980. Con- 
tinuing studies are being conducted to support its regulatory func- 
tion such as natural radioactivity measurements, behavior of tritium 
in different ecosystems and the determination of specific radionu- 
clides in the Filipino biological system. A total of 47 R and D 
projects were undertaken. PAEC hosted three international meet- 
ings in the fields of Risk Assessment, Tissue Banking and Carabao 
Reproduction. 


13402 (ZfI-Mitt—102) Scientific work of the Central In- 
stitute for Isotope and Radiation Research in 1984. 
Schroeter, R. (Akademie der Wissenschaften der DDR, 
Leipzig. Zentralinstitut fuer Isotopen- und Strahlenfors- 
chung). May 1985. 324p. (In German). NTIS (US Sales 
Only), PC A14/MF A0O1. File Number DE86700600. 

Most of the 1984 publications of the Zentralinstitut fuer Iso- 
topen- und Strahlenforschung are presented as abstracts. Author 
and subject indexes are included. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 12693, 12837, 13253, 13391 


13403 (ERG—048) Reflections on Britain's nuclear histo- 
ry: a conversation with Lord Hinton. Lowry, D. ( 
Univ., Milton Keynes (UK). Energy Research Group). 
1984. 64p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86700297. 

This record of a discussion with Lord Hinton, who was in 
charge of the industrial side of the U.K. atomic energy project, and 
later Chairman of the Central Electricity Generating Board, covers 
the following topics: history of the development and construction 
of reactors for the production of plutonium and, later, nuclear 
power; secrecy; early relations between Central Electricity Author- 
ity (and later, CEGB), the Government, and Atomic Energy Au- 
thority; Government policy on the nuclear power programme; de- 
cision making in the area of nuclear power; economics of nuclear 
power; the nuclear industry; safety, insurance, National Nuclear In- 
spectorate; support research and development in CEGB; Sizewell-B 
proposed PWR. 


13404 (INIS-mf—10038, pp 27) Technical, economic and 
environmental factors in nuclear power planning. Carr, F.H. 
(New South Wales Univ., Kensington, Australia). May 
1985. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86780356. (CONF-8505217—). 

From 4. AINSE engineering conference; Lucas Heights, 
Australia (16 May 1985). 


13405 (INIS-mf—10042, pp 56) Fuel- and energy effi- 
ciency in breeder-converter systems. Heindler, M.; Hinter- 
kircher, M.; Weger, I. (Technische Univ., Graz, Austria). 
Oct 1985. (In German). NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE86780355. (CONF-8509216—). 
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From US-Japan workshop on advanced plasma modeling; 
Nagoya, Japan (24 Sep 1985). 


13406 (PPA-SPU—12) Nuclear questions and answers: 
series 2, Nahrul Khair Rashid. (Unit aoe Nuklear, 
Bangi, Selangor (Malaysia)). Jan 1983. 8p. (In Malay). NTIS 
Ss les y), PC A02/MF AOl. File Number 
DE86701091. 
Pamphlet compiles a number of questions and answers per- 
taining to Nuclear Science and Technology. 


2907 Transport And Storage 

REFER ALSO TO CITATION(S) 13373, 13388 

2910 Conservation 

REFER ALSO TO CITATION(S) 13483, 13502, 13574, 13575 
2920 Supply, Demand, And Forecasting 

REFER ALSO TO CITATION(S) 12700, 12889, 13429, 13525, 13603 


13407 (NP—6750586) Energy plan for Paamiut/Freder- 
ikshaab. (Arbjedsgruppen Vedroerende Udarbejdelse af en 
Energiplan for Groenland, Copenhagen (Denmark)). Dec 
1984. 180p. (In Danish). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86750586. 

The Greenland Assembly accepted a general energy supply 
plan until the year 2000 based on 50% hydro power, 25-30% im- 
ported coal and the remaining 20-30% on oil. A planning commit- 
tee for Nuuk/Godthaab district considered 5 supply models: the oil 
model, the imported coal model, the domestic coal model, hydro- 
electric power optimum model and a combined hydropower-oil 
heating model. Environmental aspects, investment requirements and 
fuel import problems are discussed in detail. Comparison of profit- 
ability of the five modzls proves the hydro power models to be the 
most promising, while the oil model requires quite extensive invest- 
ments and is dependent on international oil market prices. The plan- 
ning committee recommends the combined hydro-oil model in the 
transition stage into pure hydroelectric power supplies can be im- 
plemented. 


13408 (NP—6750587) Energy plan for Maniitsoq/Suk- 
kertoppen. (Arbjedsgruppen Vedroerende Udarbejdelse af 
en Energiplan for Groenland, Copenhagen (Denmark)). Dec 
1984. 110p. (In Danish). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86750587. 

The Greenland Assembly accepted a general energy supply 
plan until the year 2000 based on 50% hydro power, 25-30% im- 
ported coal and the remaining 20-30% on oil. A planning commit- 
tee for Nuuk/Godthaab district considered 5 supply models: the oil 
model, the imported coal model, the domestic coal model, hydro- 
electric power optimum model and a combined hydropower-oil 
heating model. Environmental aspects, investment requirements and 
fuel import problems are discussed in detail. Comparison of profit- 
ability of the five models proves the hydro power models to be the 
most promising, while the oil model requires quite extensive invest- 
ments and is dependent on international oil market prices. The plan- 
ning committee recommends the combined hydro-oil model in the 
transition stage into pure hydroelectric power supplies can be im- 
plemented. 


13409 (NP—6750588) Energy plan for Nuuk/Godthaab. 
(Arbjedsgruppen Vedroerende Udarbejdelse af en Energi- 
plan for Groenland, Copenhagen (Denmark)). Dec 1984. 
228p. (In Danish). NTIS (US Sales Only), PC Al1/MF 
AOl1. File Number DE86750588. 

The Greenland Assembly accepted a general energy supply 
plan until the year 2000 based on 50% hydro power, 25-30% im- 
ported coal and the remaining 20-30% on oil. A planning commit- 
tee for Nuuk/Godthaab district considered 5 supply models: the oil 
model, the imported coal model, the domestic coal model, hydro- 
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electric power optimum model and a combined hydropower-oil 
heating model. Environmental aspects, investment requirements and 
fuel import problems are discussed in detail. Comparison of profit- 
ability of the five models proves the hydro power models to be the 
most promising, while the oil model requires quite extensive invest- 
ments and is dependent on international oil market prices. The plan- 
ning committee recommends the combined hydro-oil model in the 
transition stage into pure hydroelectric power supplies can be im- 
plemented. 


13410 (STEV-VIND—85-11) Power control while having 
wind in the power system. Soeder, L. (Statens Energiverk, 
Stockholm (Sweden)). Jun 1983. 29p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86750598. 

The possibilities of utilizing wind power under various con- 
ditions have been estimated. Calculations have been performed for 
up to 30 TWh wind energy per year. The share and efficiency of 
wind power is calculated for 5 different power distribution systems 
for a total yearly consumption of 110 to 145 TWh. 


2930 Policy, Legislation, And Regulation 
REFER ALSO TO CITATION(S) 13609 


13411 (NP—6750581) Specifications of mineral conces- 
sions and licences in Greenland as of June 30, 1985. (Minis- 
teriet for Groenland, Co gen (Denmark)). Jul 1985. 
32p. NTIS (US Sales y), PC A03/MF AOl. File 
Number DE86750581. 

The Act on Mineral Resources in Greenland distinguishes 
between 3 kinds of mineral rights - the prospecting license, the ex- 
ploration concession and the exploitation concession. The prospect- 
ing lincense may be granted for a period of not more than 5 years 
at a time and may include wide areas geographically. The explora- 
tion concession is an exclusive rights concession and implies, in cer- 
tain circumstances, a right of priority to the concessionaire with 
regard to any future grants of exploitation rights, provided that 
such exploitation concerns mineral deposits which have been found 
as a result of the exploration activities under the exploration con- 
cession. The exploitation concession is an exclusive rights conces- 
sion which contains detailed terms regarding the anticipated exploi- 
tation activities. An updated specification of the concessions and li- 
censes in Greenland as of June 30, 1985 is enclosed. The list is di- 
vided into: a. concessions and licenses regarding other mineral re- 
sources than hydrocarbons and b. concessions and licenses regard- 
ing hydrocarbons. Applications and inquiries concerning mineral 
resources etc. in Greenland shall in the first phase be addressed to 
the Mineral Resources Administration. 


2940 Fossil Fuels 


ER ALSO TO CITATION(S) 12633, 12690, 12691, 12692, 12693, 12694, 
12695, 12696, 12697, 12698, 12700, 12713, 12718, 12727 


13412 (DOE/EIA—0370(85)) Oil and Gas Field Code 
Master List, 1985. (USDOE aaeney Information Adminis- 
tration, Washington, DC. Office of Oil and Gas). 17 Dec 
1985. 584p. S, PC A25/MF A011; 1 - GPO; GPO Dep. 
File Number DE86004679. 

This manual provides the Energy Information Administra- 
tion (EIA) and others with standardized field name spellings and 
codes for all crude oil and natural gas fields throughout the United 
States. The codes are compiled on the computerized Field Code 
Master File (FCMF), which is updated on a quarterly cycle. The 
Oil and Gas Field Code Master List, derived from the FCMF, is 
published annually. The first edition was released by EIA in De- 
cember 1982. Computer tapes containing the latest field code infor- 
mation are delivered to the National Technical Information Service 
in January and July of each year. 
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13413 (DOE/PC/60408—T6) Biomass and coal conver- 
sion projects of the ht oa gt Alternative Energy Re- 
sources and Development Program. Semiannual report. 
(Viking Energy Corp = Pee PA (USA)). Jun 1985. 
Contract AC2-83PC60408. 177p. NTIS MF AOl1; 2; GPO 
Dep. File Number DE86005203. 

The US Agency for International Development (AID), in 
joint collaboration with the Government of India (GOI), is support- 
ing the development of alternative energy resources with primary 
emphasis on the utilization of domestic coal and biomass feedstocks. 
The Pittsburgh Energy Technology Center (PETC) under a PASA 
agreement with the US Agency for International Development has 
the management responsibility for implementing the joint USAID/ 
GOI cooperative alternate energy technology program. There are 
six projects in coal conversion and three in biomass conversion 
which are being implemented by PETC. The six coal projects are: 
evaluation of freeboard performance in a fluidized bed combustor; 
AFBC boiler scaleup; hot gas cleanup; cold gas cleanup and separa- 
tion; rheology, stability, and combustion of coal/water mixtures; 
and coal beneficiation. The three biomass conversion projects are: 
development of a village-level gasifier for irrigation pumps based 
on charred agricultural residue; utilization of producer gas in small 
utility engines; and development and field implementation of small 
wood-based gasifier engine systems. This report describes in brief 
the work accomplished in the six months ending June 30, 1985 and 
the current status of the individual projects. (AT) 


13414 (NP—6770087) Future prospects of coal. (Deut- 
sche Shell A.G., Hamburg (Germany, F.R.). Abt. Informa- 
tion und Presse). Nov 1984. 12p. (In German). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86770087. 
The following subjects are briefly mentioned: The contribu- 
tion of coal to energy supply, coal grades, trends on the coal mar- 
kets, coal trade, coal exporters, future prospects, the competition 
with nuclear power and oil, coal and environmental protection. 


13415 Future of coal synthetic fuels in the context of na- 
tional and global energy futures and impacts. Lewis, R.A.; 
Mueller, P. (Department of Energy, Washington, DC). 2nd 
Int. Energy Use Management Conf. Proc.; 2: 548-549(1979). 
(CONF-791009—). 

From International conference on energy use management; 
Los Angeles, CA, USA (22 Oct 1979). 

According to the U.S. Department of Energy and West 
Germany’s Universitaet des Saarlandes, synthetic fuels from coal 
offer a cleaner, more manageable coal-based alternative to oil and 
gas energy supplies due to the environmental, transportation, and 
storage constraints related to the direct combustion of coal, al- 
though environmental and water constraints and uncertainty over 
coal-mining capacities complicate the decisions of potential synthet- 
ic-fuels sponsors. The continued availability of natural gas through 
the rest of the century will forestall the commercialization of high- 
Btu gasification systems, although low- and medium-Btu coal fuels 
will probably contribute 0.1-0.3 quadrillion Btu/yr by 2000. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 12889, 13415 
2960 Electric Power 


EFER ALSO TO CITATION(S) 12909, 12913, 12914, 12965, 13196, 13198, 
13210, 13211, 13396 


13416 (AD-A—159007/4/XAB) Reliability modeling of 
standby and icy generating systems. Master's thesis. 
Lynch, J.M. (Texas A and M Univ., College Station (USA). 
Dept. of Electrical Engineering). Jun 1984. 36p. NTIS, PC 
A03/MF AO1. 

Engine-generator units for use in standby power systems are 
reviewed. Reliability models including state transition diagrams are 
developed for sample systems. Methods of reliability analysis are 
discussed and the calculation of useful reliability measures is dem- 
onstrated. A computer program for the solution of reliability meas- 
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ures is included. Example systems studies are conducted and results 
presented. The state space approach for evaluating important reli- 
ability measures can be quickly and efficiently applied to varied 
standby/emergency configurations. The results of such a quantita- 
tive evaluation can assist in making cost vs. benefit decision for an 
installation as well as making comparisons of generator systems. 
The example studies conducted in the paper demonstrates the im- 
proved reliability measures obtained by introducing redundancy 
into a standby configuration, but another important aspect to con- 
sider is that of the start-up failure probability. Results showed that 
a single engine system with high start-up probability stands to be as 
equally reliable as a dual generator configuration with lower start- 
up probability. Consideration of environmental conditions can also 
have an effect on reliability measures but on a far more restricted 
scale. 


13417 (DOE/BP—40-Index) Index to the Legislative 


tration, Portland, OR. Library). Mar 1981. 40p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86005714. 

This index to the Legislative History of the Pacific North- 
west Electric Power Planning and Conservation Act includes cita- 
tions to page numbers throughout the volume. These page numbers 
are printed in the second edition of the legislative history. In order 
to utilize this expanded index to access information in the first edi- 
tion, it will be necessary to number the pages by hand. The list in- 
dicates the beginning and ending page number of each section. 


13418 (DOE/EIA—0226(85/10)) Electric Power Month- 
ly, October 1985. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 15 Jan 1985. 46p. NTIS, PC A03/MF 
A01; 1 - GPO; GPO Dep. File Number DE86005695. 

During October 1985, net generation by electric utilities in 
the United States was 194,730 gigawatthours. On a year-to-date 
basis, net generation at the end of October 1985 was 1.5% higher 
than for the same period in 1984. In October 1985, coal accounted 
for 57.0% of all electricity produced, petroleum for 3.9%, gas for 
12.4%, hydroelectric power for 10.3%, nuclear power for 16.0%, 
with the remaining 0.4% from geothermal, wood, wind, waste, and 
solar. In October 1985, electric utilities consumed 54,969 thousand 
short tons of coal. Petroleum consumption in October 1985 was 
13,026 thousand barrels, while gas consumption was 248,154 million 
cubic feet. On a year-to-date basis, coal consumption at the end of 
October 1985 was 4.0% higher than that for the same period in 
1984; petroleum consumption was 18.6% lower than during the 
same period in 1984; and gas consumption was 2.2% lower. 


13419 (DOE/EIA—0437(84)) Financial statistics of se- 
lected electric utilities, 1984. (USDOE Energy Information 
Administration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 28 Jan 1986. 798p. NTIS, PC 
A99/MF AOl; 1 - GPO; GPO Dep. File Number 
DE86006402. 

This compilation provides information about electric power 
accounting and operations in a concise format to satisfy the needs 
of a wide variety of audiences. The publication is intended to serve 
electric utilities, industry, educational institutions, and government 
in recognition of the growing importance of energy planning in 
today’s society. For the private sector, the information has been 
taken from the annual reports of major electric utilities presented to 
the Energy Information Administration for the calendar year 1984. 
The information from the selected publicly owned systems has been 
reported to the Energy Information Administration by 162 munici- 
palities whose annual operating revenues equaled or exceeded $5 
million in the utilities’ fiscal year ending in 1984. In an effort to 
broaden the coverage in this report of the electric utility industry, 
we have included in the appendix summary tables for the Rural 
Electrification Administration's Cooperative Borrowers. Tables 
have also been included for the Tennessee Valley Authority and 
the Federal Power Marketing Agents. The information on utility 
net generation is compiled from monthly reports of electricity gen- 
eration filed with the Energy Information Administration by all 
electric utilities that operate generating facilities. 
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13420 (DOE/NBM—6003073) US Department of Energy 
Southeastern Power Administration. 1984 annual report. 
(USDOE Southeastern Power Administration, Elberton, 
GA). 1984. 26p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86003073. 

During the year, Southeastern’s revenues and total customers 
served were substantially increased. Revenues for the year from the 
marketing of power totaled $80,600,758, representing sales of 
3,003,500 kilowatts of capacity and 7,195,493 megawatt-hours of 
energy produced at 21 multipurpose projects. The power was sold 
to 224 power purchasers in 11 states. Development and implemen- 
tation of new written power marketing policies for Southeastern’s 
systems of projects continued. The final power marketing policy 
for the Cumberland Basin Projects was implemented on June 27, 
1984, with the execution of contracts with the Tennessee Valley 
Authority and the other participating preference customers adja- 
cent to the Cumberland Basin. Concurrently, intense negotiations 
were underway with preference customers and the operating com- 
panies in the Southern Company service area for new arrangements 
to implement the Georgia-Alabama policy in the western division 
of that system. Development of the long-term policy for the Kerr- 
Philpott System continued. The Administration's power marketing 
programs continue to progress at an accelerated pace. 


13421 (DOE/RG/10435—T2-Vol.3) Loss of Load Proba- 
bility (LOLP) Program. Study base and selected results. 
Volume III. Department of Energy Office of Emergency ve 
paredness, (Executive Resource Associates, Inc., Arlin 
VA (USA)). 1982. Contract AC01-80RG10435. 429p. NTIS, 
PC A19/MF A0O1; 1; GPO Dep. File Number DE86006106. 
This volume is divided into the following sections: generator 
model data, utility hourly load data, and LOLP (Loss of Load 
Probability) program results summary. (DLC) 


13422 (DOE/RG/10435—T3-Vol.2) User’s Guide for 
Loss of Load Probability Program. Volume II. Department of 
Energy Office of Emergency Preparedness. (Executive Re- 
source Associates, Inc., Arlington, VA (USA)). 1982. Con- 
tract AC01-80RG10435. 201lp. NTIS, PC A10/MF AOI; 1; 
GPO Dep. File Number DE86006105. 

Purpose of this model is to compute the probability that util- 
ity load will exceed capacity, given a specific set of generators and 
a specific hourly load pattern for an electric power utility in the 
US. The generation (or capacity) model is developed by combining 
each generator unit-by-unit and stored in the form of a probability 
vector with the associated generation level implied by the position 
of the entry in the vector. Each new generating unit is represented 
by its own probability vector and is then added into the system 
configuration by convolving this probability vector with the cur- 
rent system probability vector to yield the new system probability 
vector. The utility load model, represented by 168 hourly demand 
loads, is read in and stored at the beginning of the program. Load 
growth can then be simulated by scaling up all the load values by 
the ratio of the desired peak load to the peak load of the stored 
model. The loss of load probability can then be computed using the 
Calabrese method. 


13423 (GAO/RCED—86-18FS) Additional information 
concerning irrigation project costs and pricing federal power. 
(General Accounting Office, Washington, DC (USA). Re- 
sources, Community and Economic Development Div.). 10 
Oct 1985. 13p. General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760. File Number T186900607. 

Fact sheet for The Honorable Howard M. Metzenbaum, 
United States Senate. 

Information is presented on irrigation assistance projects, 
costs, construction status, and on the repayment of these costs. 


(DLC) 


13424 (PB—85-246395/XAB) Electric power use by in- 
dustries (monthly cumulative from 1972 to current). Data file. 
Hill, T. (Federal Reserve System, Washington, DC (USA)). 
1985. vp. NTIS, PC A02/MF AOI. 

The electric power data are collected in a monthly survey 
conducted by the Federal Reserve System. The statistics are based 
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on reports of power sold by the electric utilities, and of power gen- 
erated by industrial plants. These data have been classified by type 
of industrial establishment according the 1977 edition of the SIC. 
The data are published as index numbers (1977-100) and use for es- 
timating a significant number of the individual series in the industri- 
al production index. The indexes of the seasonally adjusted electric 
power use by industries and the nonseasonally adjusted indexes 
comprise tables 9-A and 9-B respectively of the G12.3 Federal Re- 
serve Board statistical release. 


13425 (STEV—1985-8) Efficient use of electricity. Prices 
and policies. (Statens Energiverk, Stockholm (Sweden)). Jun 
1985. 167p. (In Swedish). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86750221. 

The report explores the prospects for achieving energy con- 
servation in electricity use and a phase-out of nuclear power in 
Sweden to the lowest costs possible. Different strategies are avail- 
able: to increase the electricity tariffs now; to guide the electricity 
user to other energy sources and encourage conservation through 
administrative measures but maintaining low electricity prices; to 
let the electricity prices increase in a natural way when more ex- 
pensive generation capacity is introduced during the 1990:s and in 
connection with the nuclear phase-out. The different alternatives 
are discussed, and the last alternative is preferred. An estimation of 
the probable development of the electricity price, the space heating 


systems and the electricity use during the 1990:s and at the nuclear 


phase-out is also given. 


13426 Automated revenue metering data acquisition at 
BPA. Johnson, M.L.; Crouch, M.D.; Wolf, T.J. (Bonneville 
Power Administration, Portland, OR). pp 522-526 of Pro- 
ceedings of the American power conference. Vol. 46. Arm- 
ington, R.E. Chicago, IL; Illinois Inst. of Technology 
(1984). (CONF-840412—). 

From American power conference; Chicago, IL, USA (24 
Apr se 

The Bonneville Power Administration is implementing a 

program to automate the collection of revenue metering data for 
about 125 preference customers at about 800 points of delivery lo- 
cated throughout the Pacific Northwest. The program includes up- 
grading to solid-state Wh/Varh revenue meters, installing demand 
data gathering remote units, and providing a master system to 
access the remote units over switched telephone circuits. Plans to 
use event/alarm gathering capabilities of the system for surveillance 
of small substations are being formed. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 12633, 12691, 12692, 12694, 12695 


13427 (PB—86-100633/XAB) Residential energy-con- 
sumption survey, 1982 and residential-transportation energy 
consumption survey, 1983. Technical documentation. 
(USDOE, Washington, DC). May 1985. 370p. NTIS, PC 
A16/MF AO1. 

The report provides a description of each of the files on the 
public use tape, job control language for unloading the tape, a dis- 
cussion of confidentiality provisions, and complete file description. 
A companion report for this documentation, Residential Energy 
Consumption Survey: Energy Consumption and Expenditures, 
April 1982 through March 1983, Part I: National Data, provides 
important information concerning the data and the survey. The 
companion report also contains much of the data collected in the 
1982 survey and a summary of findings from the data as well as 
comparisons with earlier surveys. Appendices to the companion 
report include a discussion of how the survey was conducted, re- 
productions of the survey forms, and procedures for calculating 
sampling variances. The procedures for the calculation of sampling 
variances do not cover statistics on monthly energy consumption 
and expenditures (billing data). Persons needing sampling variances 
for monthly billing data should refer to the list of contacts provided 
at the beginning of this report. Appendix A of the Companion 
report discusses sample weighting procedures, imputations for non- 
response, the fuel supplier survey, and the fuel consumption inputa- 
tions for households without records from the fuel suppliers. Ap- 
pendix B provides a detailed discussion of the measurement of the 
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size of U.S. housing units in square feet. Appendix D contains the 
forms used in the survey. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 12869, 12891, 12892, 12904, 12936, 12941, 
12978, 13030, 13106, 13107, 13108, 13165, 13166, 13413, 13441 


13428 (NP—6750580) Market for windmills in Australia. 
Krysel, J. (Erhvervenes Copenhagen (Den- 
mark). Sekretariatet). Ti nae 27p. (In Danish). NTIS (US 
Sales Only), PC A03 A0l. File Number DE86750580. 
Australia is a vast potential market for imported windmills. 
At present there are only 5 operational windmills in Australia and 
few under construction. Preliminary Danish marketing research is 
discussed a list of interested Australian companies is given. 


13429 (NP—6770064, pp 155-181) Utilisation concepts 
potential contribution to energy supply of biomass from 


Nienburg/Weser 
German). NTIS 


forestry, illustrated by 
ge Deny Schulz, W. 1984. 
File Number 


y), PC A13/MF AO1. 
86770064. 


In Technologies for saving energy in agriculture. Status 
report 1984. 

The Nienburg study provides evidence for the fact that the 
agricultural and forestry-produced biomass at present usable in 
technical and economic terms, particularly in the form of straw, 
wood and slurry, corresponds to approximately 40% of the indoor 
heating requirements of private households in rural areas (including 
urban settlement areas). In localities with large forest or arable cul- 
tivation areas, the amount of biomass potential for energy use can 
be as high as 80% of the private indoor heating requirement. Using 
these renewable potential energy sources is not only a relief on the 
reserves of fossil energy and the balance of payments, but also a 
simultaneous contribution towards water protection and forestry as 
well as providing new additional income and jobs, particularly in 
rural areas, which are already underpriveleged. In order to mobilise 
this potential, not only the efforts described at local and regional 
level are required, but also correspondingly active support from the 
individual state governments and the Federal government itself, as 
is the case, for example, in Switzerland and Austria and some of the 
Scandinavian countries. 


13430 (STF—15A84026, pp ace Forestry’s views on 
the future po energy from biomass. 1984. (In 
Nereuniean? NTIS (US Sales Only), PC A10/MF A01. File 
Number DE86750605. (CONF-8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 

1984). 

, The paper focuses on the policy concerning the utilization of 
energy from biomass in Norway. Recommendations are given. 


13431 yt Rr ar pp ae Methods to in- 
f biomass as fuel. 1 


crease the use 84. (In Norwegian). 
NTIS (US "Sales Only), PC. AIO/MF AOl. File Number 
DE86750605. (CONF-8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 
: This paper comprises the measures to be taken by the Gov- 
ernment in Norway in order to increase the use of biomass as fuel. 
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13432 (DOE/PC/70507—5) MHD channel development. 
Quarterly report, April-June 1985. ay Oo Research 
Lab., Inc., Everett, MA (USA)). Aug 1985. Contract AC22- 
84PC70507. 89p. NTIS, PC A05 MF AOI; 1; GPO Dep. 
File Number DE86005080. 

Comparisons were made between Avco Mk VI and CDIF 
1A test data, with the objective of developing a procedure to mini- 
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mize voltage across sidewall bar gaps. Electrode voltage drops in 
the Mk VI Reference Channel No. 4 operating with slag were 
measured, over a range of gas conductivities and magnetic field 
strengths. Tests of ceramic/metal sidewall pegs, of a new configu- 
ration, were performed. Schemes for non-resistive Faraday loading 
of the CDIF channel were investigated. Total operating time for 
the Mk VI and Mk VII test facilities was 38 1/2 hours of which 
Mk VII operations accounted for 20 1/2 hours. Rewiring of the Mk 
VI test facility was completed. 


3003 Thermoelectric Generators 


13433 (AD-A—158883/9/XAB) Electrical and thermal 
transport property studies of high-temperature thermoelectric 
materials. Interim technical report, 15 May 1984-15 May 
1985, Bates, J.L.; Griffin, C.W.; Weber, W.J.; Olsen, L.C. 
(Pacific Northwest Labs., Richland, WA (USA)). Jun 1985. 
73p. NTIS, PC A04/MF AO1. 

The research effort during this reporting period has contin- 
ued to emphasize the study of electronically conducting oxides, 
which was initiated in the previous reporting period. The high-tem- 
perature transport property data base was expanded by continued 
measurements in several systems under study, and a theoretical 
model for thermoelectric properties based on a small polaron trans- 
port has been developed. The study of the transport properties of 
the IngO3-SnO2 system, which was initiated during the previous re- 
porting period, were completed. Low values for the figure of merit 
were obtained, as expected, for these degenerate-type semiconduc- 
tors. Some high-temperature materials exhibit high figures of merit. 
The theoretical model developed under this program predicts that 
narrow-band semiconductors with small polaron hopping along ine- 
quivalent sites of distorted sublattices can result in increases in both 
electrical conductivity and Seebeck coefficient with temperature 
without significant increases in thermal conductivity. High figures 
of merit, greater than 1.0 at 1000 K, that increases with temperature 
are predicted by the model. The model is being applied to the diva- 
lent metal-doped (Y, La)CrOs; systems with the ABOs perovskite 
structure. Transport property data obtained during this reporting 
period for different divalent metal dopants at different concentra- 
tions are being used to evaluate the model. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 12996, 13634 


13434 (DOE/ET/17089—18) High-temperature solid 
oxide electrolyte fuel cell power generation system. Quarterly 
technical progress report, October 1-December 31, 1983. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Re- 
search and Development Center). Jul 1984. Contract AC02- 
80ET17089. 43p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86005074. 

Improved (pugged) porous support tubes were analyzed by 
using a tube burst test that has been established to more reliably 
measure the tube strength. Stability of alternative air electrode ma- 
terials and processing conditions for their preparation continued to 
be investigated. Initial batch preparation of air electrodes was per- 
formed. Single cell testing continued with over 2000 hours of oper- 
ation logged. Three-cell testing commenced during this quarter, and 
the three-cell test has performed well for over 1000 hours to date. 
Efforts in support of cell technology advancement included: mi- 
crostructural characterization of the fuel electrode and electrolyte 
interfaces, reactivity and diffusion studies between the air electrode 
and electrolyte, resistance measuring techniques to characterize 
cells and cell components, and preparation of a dedicated cell test 
facility. A computer program, to predict SOFC Nernst potential 
and equilibrium composition of depleted fue! gas, was written. Dual 
atmosphere testing techniques were devised, for evaluating the be- 
havior of metallic containment materials and insulation materials, 
that are planned to be used in the submodule (and generator). 
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(LUTMDN/TMVK—3127-1-132-1985) Small 
scale, decentralized natural gas fuel cells in connection to the 
Swedish gas distribution system Sydgas. Naeslund, M. (Lund 
Inst. of Tech. (Sweden). Div. of Heat and Power Engineer- 
ing). Jan 1985. 13lp. (In Swedish). NTIS (US Sales Only), 
PC A07/MF AO1. File Number DE86750207. 

Applications for natural gas fuel cells at the new gas distri- 
bution network in southern Sweden are studied. Six possible instal- 
lations of phosphoric acid fuel cells used for heat and power pro- 
duction are reviewed. The installations studied are at a sewage 
treatment plant, a meat industry, a hotel and an apartment house. 
The most economic operation strategy seems to be to let the heat 
demand govern the electric power generation. However, at present 
the investment costs are too high for fuel cells to be competitive. 


3008 Miscellaneous Converters 


13436 (AD-A—158964/7/XAB) Demonstration of a pyr- 
oelectric conversion power cycle with a polymer. Final report, 
October 1983-October 1984, Olsen, R.B. (Chronos Research 
Labs., Inc., Olivenhain, CA (USA)). Mar 1985. 54p. NTIS, 
PC A04/MF AOl1. 

Copolymers of vinylidene fluoride trifluoroethylene P(VDF- 
TrFE) exhibit large piezoelectric effects. Standard isothermal D-E 
hysteresis loops were found to be inaccurate predictors of the pyr- 
oclectric conversion performance of this material. Conduction ef- 
fects obscured the observation of conversion cycles for the present- 
ly available materials. A conversion cycle was measured with elec- 
tric energy density of 30 mJ/cc, which is 15 times larger than that 
of any other polymer yet measured. Resistivity and displacement 
change data are discussed in terms of predicted pyroelectric energy 
conversion performance. 
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13437 (PNL—5665) Electric energy savings from new 
technologies. Moe, R.J.; Harrer, B.J.; Kellogg, M.A.; Lyke, 
A.J.; Imhoff, K.L.; Fisher, Z.J. (Pacific Northwest Labs., 
Richland, WA (USA)). Jan 1986. Contract AC06- 
76RL01830. 367p. NTIS, PC Al6/MF A0Ol; 1; GPO Dep. 
File Number DE86005870. 

Purpose of the report is to provide information about the 
electricity-saving potential of new technologies to OCEP that it 
can use in developing alternative long-term projections of US elec- 
tricity consumption. Low-, base-, and high-case scenarios of the 
electricity savings for ten technologies were prepared. The total 
projected annual savings for the year 2000 for all ten technologies 
were 137 billion kilowatt hours (BkWh), 279 BkWh, and 470 
BkWh, respectively, for the three cases. The magnitude of these 
savings projections can be gauged by comparing them to the 
Department's reference case projection for the 1985 National 
Energy Policy Plan. In the Department's reference case, total con- 
sumption in 2000 is projected to be 3319 BkWh. Thus, the savings 
projected here represent between 4% and 14% of total consump- 
tion projected for 2000. Because approximately 75% of the base- 
case estimate of savings ar. already incorporated into the reference 
forecast, reducing projected electricity consumption from what it 
otherwise would have been, the savings estimated here should not 
be directly subtracted from the reference forecast. 


3201 Buildings 


REFER ALSO TO CITATION(S) 12905, 12934, 12938, 13025, 13033, 13056, 
13159, 13427, 13563, 13574, 13575, 14492, 14493, 14511 


13438 (AD-A—159049/6/XAB) Pi control of a single- 
duct VAV (variable air volume) HVAC (heating, ventilating, 
and air conditioning) system. Final report. Percivall, G. 
(Army Construction Engineering Research Lab., Cham- 
paign, IL (USA)). Jun 1985. 1244p. NTIS, PC A06/MF AO1. 

This manuscript documents an investigation of the feedback 
control of a variable-air-volume heating and air-conditioning system 
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for a moderately sized multiroom building. The primary objective 
was to determine if commonly applied single-loop control system 
design principles are adequate for designing air-conditioning control 
systems. The research established that the sensitivity of the single- 
input single-output conventional design to the presence of the 
multi-input multi-output interconnection was insignificant. Also, the 
Ziegler-Nichols control parameter tuning technique produced 
highly oscillatory control systems when applied to an air-condition- 
ing system. Modified tuning formulas are presented. 


13439 (AD-A—160328/1/XAB) Development of a self- 
tuning controller for HVAC (heating, ventilating, and air con- 
ditioning) systems. Final report, October 1982-November 
1984, Kirts, R.E.; Chien, IL. (Naval Civil Engineering 
Lab., Port Hueneme, CA (USA)). Aug 1985. 4lp. (NCEL- 
TN—1731). NTIS, PC A03/MF A0O1. 

A self-tuning control algorithm suitable for application to 
many processes, including those of heating, ventilating, and air con- 
ditioning, was developed and tested. Initial experimental evaluation 
indicates that the controller may be applicable to a variety of 
common HVAC processes. Self-tuning controls can improve proc- 
ess efficiency and reduce maintenance. 


13440 (ANL-CT—85-2) Analytical study of liquid-piston 
heat pump technology. Gerstmann, J.; Hules, K. (Advanced 
Mechanical Technology, Inc., Newton, MA (USA)). Dec 
1985. Contract W-31-109-ENG-38. 122p. NTIS, PC A06/ 
MF A0O1; 1; GPO Dep. File Number DE86005755. 

While the evaluation of the feasibility of the liquid-piston 
heat pump concept is not yet complete, several preliminary conclu- 
sions may be stated based upon the initial results: (1) Simulation of 
an isothermal LPHP using the second order computer model indi- 
cates that the LPHP can self-start and achieve stable oscillations. 
(2) Examination of the principal loss mechanisms has identified no 
losses that are peculiar to the LHPH, and indicates that the magni- 
tudes of the losses are similar to those of conventional Stirling en- 
gines and heat pumps. (3) The cooling COP of an LPHP operated 
from a 400°C heat source is estimated to lie between 0.3 for an adi- 
abatic high pressure-ratio heat pump, up to about 1.2 for an isother- 
mal heat pump or an adiabatic, low pressure-ratio heat pump. (4) 
Examination of liquid piston frictional effects and other practical 
considerations suggest that it will not be feasible to achieve isother- 
mal expansion/compression in practice. Therefore, prediction of 
LPHP performance should be based on upon an adiabatic model. 
(5) Although a true optimization has not yet been performed, pre- 
liminary indications are that the favorable operating frequency of 
an LPHP will be in the range of 1 to 10 Hz. In order to achieve 
high specific power (e.g., of the order of 10 kW/liter of displace- 
ment), a mean pressure of the order of 7 MPa (1000 psia) is re- 
quired. (6) Taylor instability of the liquid piston interface will 
occur at all frequencies of interest unless some means of stabilizing 
the interface is employed. Loose fitting floats should provide an ac- 
ceptable solution. 8 refs., 16 figs., 3 tabs. 


13441 (BFR-R—6-1985) Space heating based on ice for- 
mation. A review of the technology. Jelbring, H. (Statens 


Raad foer Byggnadsforskning, Stockholm (Sweden)). 1985. 
94p. (In Swedish). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE86750219. 

A general application of heat pump technology for space 
heating is possible only if an energy source for the heat pump can 
be guaranteed irrespective of geographical position and season. The 
latent heat of fusion of water may be considered to be such a guar- 
anteed source of energy. One essential point concerns the technolo- 
gy employed in solving the energy absorption process. The object 
of this report is to describe the types of energy production plants 
planned and constructed so far which utilize the latent heat of 
fusion, and to discuss their technical design and performance. Two 
types of technology may be expected to come to practical applica- 
tion. The one most successful technically and economically com- 
prises plastics tubes coated with ice which are laid at the bottom of 
a watercourse. Continuous production of ice in special ice making 
plants may be a future alternative if technical development pro- 
duces positive results. The construction and performance of around 
one dozen planned and constructed installations are described. Rel- 
atively large space is devoted to the system design of the installa- 
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tions. Future developments in this area of technology are touched 
upon. 


13442 (BFR-R—14-1985) Group heating plants in the res- 
idential building sector. Alternative heat production systems 
and oil substitution potential. Westerlund, R. (Statens Raad 
foer By, sforskning, Stockholm (Sweden)). 1985. 88p. 
(In Swedish). NTIS (US Sales Only), PC AO5/MF AO1. 
File Number DE86750217. 

The objective of this work has been to investigate the extent 
to which oil can be replaced by solid fuels or electrically driven 
heat pumps in group heating plants. Inspection of about 60 group 
heating plants, today consuming between 100 m*/year and 6000 
m*/year of gas oil has allowed the most commonly encountered 
technical obstacles in the way of oil substitution to be identified and 
investigated. Only group heating plants within the space heating 
sector have been considered. The work has shown that present oil 
consumption can be reduced by at least 70%. Use of the economi- 
cally optimum size of heat pump or solid fuel boiler in the group 
heating plants which are suitable for conversion results in a degree 
of oil substitution amounting to between 80% and 90%. The re- 
maining energy output would be based on oil. Neither solid fuel 
boilers nor heat pumps can be installed in about 10% of the group 
heating plants: problems tend to be concentrated primarily in the 
smaller plants. A technical/economic assessment indicates that, in 
general, heat pumps are the best alternative for use in smaller group 
heating plants (i.e. with oil consumptions of up to about 600 m°/ 
year). In larger group heating plants (i.e. with oil consumptions in 
excess of 1000 m*/year), solid-fuel boilers for use in group heating 
plants is strongly dependent on the future development of district 
heating systems. 


13443 (BFR-R—91-1983) Heat recovery from ventilation 
exhaust air. Experiences from one years monitoring in the 
Bokhaallaren district in Karlstad. Andreasson, B.; Lagerk- 
vist, K.O. (Statens Raad foer Byggnadsforskning, Stock- 
holm (Sweden)). 1983. 88p. (In Swedish). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE86750176. 

Two four-story buildings with 30 apartments each were built 
in Karlstad in 1980. Both buildings are connected by a culvert to an 
existing boiler plant in a nearby older building. For ventilation, the 
buildings are equipped with mechanical exhuast ventilation. The ex- 
huast fans run at only one speed. The vents in the apartments are 
adjustable, and a timer controls automatic reversion to the basic set- 
ting. The internal refuse chutes are not connected to the buildings 
ventilation exhuast system, but are separately ventilated by continu- 
ously operating exhuast fans. Heated air is supplied to stairwells by 
means of air heater supply units. Heat from the buildings exhaust 
air is transferred by a heat pump to a hot water storage tank in- 
stalled in the heating distribution room. Refrigerant is R22, and the 
heat pump has a condenser output power of about 20kW. The 
normal exhuast air flow rate is about 5000 m*/h, and the air is 
cooled by the heat pump from about 20 degrees C to about 10 de- 
grees C, with a water discharge temperature from condenser of 
about 45 degrees C. The hot water storage tank, has a volume of 
4000 1. The average consumption of domestic hot water has been 
measured to be about 33 m°/week for each building. The degree of 
energy coverage provided by the heat pump has varied between 
60% and 95%. Daily operating times for the heat pump have natu- 
rally also varied, ranging from about seven hours to about 13 
hours. Over the whole monitoring period, the results indicate a 
COP of 3.1. Of the total annual energy consumption for domestic 
hot water production, amounting to 95 MWh/building, the heat 
pump has supplied 79 MWh and consumed 26 MWh of electricity. 
If a mean annual efficiency of 75% is assumed for the boiler plant, 
this represents an annual energy saving of 79 MWh per building. 


13444 (CONF-830622—Pt.2, pp 37-39) Optimal building 
performance and air quality. Dubin, F.S.; Sauerwein, L. 
(Dubin-Bloome Associates, New York, NY). Jun 1983. 
NTIS, PC A05/MF AO1. File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Dubin-Bloome Associates has prepared a detailed report on 
state-of-art building performance. The transdisciplinary study ad- 
dresses building envelope, functional program, air quality, air distri- 
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bution, ventilation rates, air contaminants, and IR thermography as 
they relate to energy conservation case studies of buildings in 
Canada and the US, where indoor air quality problems have been 
perceived, are presented. Methods toward achieving the optimal in 
building performance testing with IR thermography, knowledge of 
building functions that enhance indoor air pollution, the synergistic 
effect of different contaminants and instrumentation to measure and 
improve indoor conditions are detailed. It is important to identify 
the physiological needs in relation to the indoor climate so that 
design standards and conditions relevant to building occupants can 
be established. Building design demands consideration of air quality 
to achieve the lowest energy consumption and total building per- 
formance. A procedure for ascertaining total building performance 
in both existing and future buildings is presented. Included are rec- 
ommendations on building material and site selection, variable air 
volume system guidelines, effective ways to reduce contaminant 
sources, current energy management and control systems, heat ex- 
changer application and proper use of the natural energy sources to 
improve indoor air quality and simultaneously reduce energy con- 
sumption. 


(CONF-830622—Pt.6, pp 741-745) Configuration 
analysis: an energy and first cost analysis of a large office 
building. Magnusson, M. (Ehrenkrantz Group, New York, 
NY). Jun 1983. NTIS, PC A06/MF AOl1. File Number 
DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

In response to the need to minimize energy use in the new 
Social Security Administration, Northeast Program Service Center 
(SSA/NEPSC), now under construction in Jamaica, Queens, New 
York an analysis of building configuration was undertaken. The one 
million square foot SSA/NEPSC federal office building was origi- 
nally designed for a competition won by the joint venture firms of 
The Gruzen Partnership and The Ehrenkrantz Group, architects 
and planners, and Syska & Hennessy, mechanical and electrical en- 
gineers. When completed, the building will have 3600 employees 
within a 900,000 GSF, eleven story structure that will form the 
centerpiece of the Jamaica, Queens revitalization plan. Although 
substantially redesigned from the competition, two important re- 
quirements for the final building design remained: low construction 
cost ($70/SF-1981, New York) and low yearly energy (45,000 Btu/ 
SF/YR). The strict construction cost limitation necessitated exten- 
sive value engineering of the major building systems, including the 
configuration. 


13446 (CONF-830622—Pt.6, pp 747-752) Development 
of TVA’s energy design guidelines manuals, Arnold, G.; 
Briggs, R.S.; Garlington, B. (Tennessee Valley Authority, 
Knoxville). Jun 1983. NTIS, PC A06/MF AOI. File 
Number DE86000191. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Tennessee Valley Authority is developing a series of 
energy design manuals for selected commercial building types. The 
first manual in this series, focusing on school buildings, is currently 
in draft form. The contents of this manual are described in relation 
to project objectives. 


13447 (CONF-841231—, pp 15-16) EPRI heat pump R 


& D overview. Lannus, A. (Electric Power Research Insti- 
tute, Palo Alto, CA). Aug 1985. NTIS, PC Al2/MF AO1. 
File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A program of applications research is described to evaluate 
the performance of heat pump water heaters, develop and validate 
improved methods of system performance estimation, and field test 
equipment which is being commercially introduced and represents 
novel technical approaches to performance improvement. Examples 
are bivalent heat pumps for add-on to oil or gas furnaces, and dual- 
capacity modulating systems. Research and testing of large central- 
plant heat pump systems for commercial and industrial buildings 
will be initiated and community-wide applications of heat pumps 
using waste heat and other energy sources will be explored. Ad- 
vanced concepts are being investigated for their potential to 
achieve major improvements and broader applications of heat 
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pumps in the longer term. Examples include non-vapor-compression 
cycles for special applications, nonazeotropic working fluids, her- 
metically sealed variable speed motors for heat pumps, as well as 
other control, heat exchange and compressor component improve- 
ments. As these promising new approaches are evaluated and 
tested, heat pump systems projects will be undertaken to integrate, 
demonstrate and commercialize these advances. 


13448 (CONF-841231—, PP p 19-24) ORNL Electric Sys- 
tems Program overview. Fairchild, P.D. (Oak Ridge Nation- 
al Lab., TN). Aug 1985. NTIS, PC Sor AOl. File 
Number DE86002984. Contract AC05-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

Technical management of Department of Energy (DOE) re- 
search activities related to residential and commercial heat pump 
technology is assigned to ORNL. The major share (~85%) of the 
ORNL Building Equipment Research (BER) program resources is 
allocated to electric and thermally activated heat pump research. 
The remaining 15% is allocated to appliance-related research and 
program support activities (including administration, project evalua- 
tion, industry interaction, and foreign liaison). The activities com- 
prising the electric heat pump systems portion (35%) of the pro- 
gram are the focus of this discussion. The overall program strategy 
is discussed, the major areas of ongoing electric systems research 
are outlined, and the new areas in which major emphasis are 
planned in the future are described. 


13449 ee a pp 27-36) Dual-stroke heat 
pump field performance. Veyo, S.E. (Westinghouse Electric 
Corp., Pittsburgh, PA). Aug 1985. NTIS, PC A12/MF A011. 
File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

An advanced electric heat-pump has been developed for the 
US Department of Energy. Two nearly identical preprototype sys- 
tems, each employing a unique dual-stroke compressor, were built 
and tested in the laboratory. One of these was installed in an occu- 
pied residence in Jeannette, PA (near Pittsburgh) on November 24, 
1982. It has provided the heating and cooling required from that 
time to the present. The system has functioned without failure of 
any prototypical advanced components, although early field experi- 
ence did suffer from deficiencies in the software for the breadboard 
microprocessor control system. Analysis of field performance data 
indicates a heating performance factor (HSPF) of 8.13 Btu/Wh, 
and a cooling energy efficiency (SEER) of 8.35 Btu/Wh. Data indi- 
cate that the heat-pump is oversized for the test house since the ob- 
served lower balance point is 8°F whereas 17°F is optimum. Over- 
sizing coupled with the use of resistance heat to maintain delivered 
air temperature warmer than 90°F results in the consumption of 
more resistance heat than expected, more unit cycling, and there- 
fore lower than expected energy efficiency. Analysis indicates that 
if properly sized, the system could deliver an HSPF = 8.47 Btu/ 
Wh, and an SEER = 9.33 Btu/Wh for the observed weather pro- 
file at the field test site. The analysis indicated that with optimal 
sizing the dual-stroke heat-pump will yield an HSPF 30% better 
than a single capacity heat-pump representative of high efficiency 
units in the market place today for the observed weather profile. 


13450 (CONF-841231—, pp 39-43) ORNL air-source 
heat pump field experiments. Baxter, V.D. (Oak Ridge Na- 
tional Lab., TN). Aug 1985. NTIS, PC A12/MF AOl1. File 
Number DE86002984. Contract AC05-84OR21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

Before about 1981, heat pump performance ratings published 
by the Air-Conditioning and Refrigeration Institute (ARI) and 
others included only steady-state performance at heating (at -8.3°C 
and 8.3°C) and cooling (at 35°C). While such ratings give an indi- 
cation of relative efficiencies of different units, they are not accu- 
rate indicators of seasonal performance since a heat pump’s seasonal 
performance is degraded from steady-state levels. The objective of 
the air-source heat pump tests at ORNL is and has been to develop 
a data base of field-measured heat pump performance. Information 
obtained includes seasonal performance factors; magnitudes of frost- 
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ing, defrosting, and cycling losses; and an assessment of the effect 
of a desuperheater water heater on system performance. 


13451 (CONF-841231—, pp 49-54) Laboratory experi- 
ments of heat pump dynamic losses. Miller, W.A. (Oak Ridge 
National Lab., TN). Aug 1985. NTIS, PC A12/MF AO1. 
File Number DE86002984. Contract AC05-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

Air-source heat pump experiments at ORNL (1) provide de- 
tailed system and component performance data usable in under- 
standing dynamic loss phenomena and (2) enable formulation and 
evaluation of methods that could reduce dynamic losses. Results 
are presented from a series of laboratory experiments performed at 
ORNL aimed at providing detailed characterization of frosting 
losses, cycling losses, and defrosting losses as well as steady-state 
performance data. Continuous modulation heat pump experiments 
to observe dynamic loss trends under part-load heat pump oper- 
ation are discussed. 


13452 (CONF-841231—, pp 57-65) Comparative analysis 
of single- and continuously variable-capacity heat pump con- 
cepts. Rice, C.K.; Fischer, S.K. (Oak Ridge National Lab., 
TN). Aug 1985. NTIS, PC Al2/MF A0Ol. File Number 
DE86002984. Contract AC05-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

An initial assessment of the potential benefits of continuous- 
capacity-modulation in electric-driven, air-to-air heat pumps for res- 
idential application is presented. The purpose of the project was to 
provide a quantitative estimate of the possible annual performance 
gains of advanced continuously modulating heat pumps relative to 
single-speed designs at comparable levels of development. The 
present work represents an extension of the earlier work in two di- 
rections. First, seasonal (heating and cooling) and annual perform- 
ance factor (APF) analysis capability was added to allow direct 
evaluation of annual energy use from heat pump performance data 
generated by the ORNL heat pump model. Secondly, a modulating 
version of the heat pump model was developed to provide a means 
for simulating the steady state performance of continuously vari- 
able-speed (CVS) systems. With these tools, the APFs of both 
single- and continuously variable-capacity (CVC) concepts could be 
studied as basic heat pump design variables were varied. 


13453 (CONF-841231—, pp 69-73) Scoping evaluation of 
potential benefits of zoning with residential space-conditi 
systems. Nephew, E.A.; Moyers, J.C. (Oak Ridge National 
Lab., TN). Aug 1985. NTIS, PC Al2/MF AOl. File 
Number DE86002984. Contract ‘AC0S- 840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The potential for load reduction through zoning and for the 
reduction of national energy use deriving from application of vari- 
able-capacity heat pumps in zoned residential space conditioning 
was evaluated. Load reductions of 30-50% of full-time, whole- 
house loads were estimated to be attainable through combined 
zoning and temporal temperature setback that created no loss of 
comfort in the occupied zones. Load reductions of up to 60% were 
attainable when a portion of the house was unoccupied and re- 
ceived only minimal space conditioning. Maximum potential nation- 
al energy savings, achievable through complete market penetration, 
of 1.7 and 2.1 quads/year were estimated for the fully occupied and 
partially occupied residences, respectively. 


13454 (CONF-841231—, pp 77-88) Condensing coeffi- 
cients when using refrigerant mixtures. Stoecker, W.F. 
(Univ. of Illinois, Urbana). Aug 1985. NTIS, PC A1l2/MF 
A01. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

There is now considerable research activity both in the US 
and abroad in the field of refrigerant mixtures. Along with some of 
the special reasons for considering mixtures, such as tailoring the 
pressures for the required evaporating and condensing tempera- 
tures, the principal motivation for the interest is for energy conser- 
vation. The potential for energy conservation appears for two dif- 
ferent reasons. One reason is a thermodynamic one where in certain 
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situations it may be possible to take advantage of the sliding tem- 
peratures experienced when a mixture boils or condenses at a con- 
stant pressure. The second reason which is of special interest in 
heat pumps is to be able to adjust heat pumping capacity by chang- 
ing the concentration of the mixture in the active refrigerant cir- 
cuit. Whatever the motivation for considering the use of refrigerant 
mixtures, maintaining high heat transfer coefficient is necessary in 
order to preserve whatever improvements may derive from the use 
of the mixture. A reduction in heat transfer coefficients of mixtures 
in comparison to either of the individual components when operat- 
ing singly has been reported. Research on such a refrigerant system 
that uses a mixture of refrigerants is discussed. 


13455 (CONF-841231—, pp 91-98) Performance of a 
residential heat pump operating with a non-azeotropic 
refrigerant mixture - an interim report. Didion, D.; Mulroy, 
W. (National Bureau of Standards, Gaithersburg, MD). Aug 
1985. NTIS, PC Al2/MF A0Ol1. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

Results of laboratory measurement of the performance of 
change of a substantially unmodified residential heat pump designed 
for R22 when charged with a non-azeotropic, binary mixture of 
R13B1 and R152a are presented. Results are also presented for vari- 
ous sizes of fixed expansion devices. The effect of gliding tempera- 
ture in the saturation zone was found to be small. The effect of 
composition shift by flash distillation in the accumulator was found 
to measurably improve low temperature heating performance. It 
was further observed that some system modification (such as the 
addition of a receiver) could have further enhanced this low tem- 
perature heating performance improvement. 


13456 (CONF-841231—, pp 101-108) Stirling cycle heat 
pump studies. Domingo, N. (Oak Ridge National Lab., 

Aug 1985. NTIS, PC A1l2/MF AOl. File Number 

DE86002984. Contract AC05-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A Stirling cycle heat pump (not a Stirling-engine-driven heat 
pump) with characteristics that are well suited for residential space 
conditioning applications is described. The Stirling cycle heat pump 
(SCHP) is well suited to high temperature lifts, as evidenced by its 
common use for cryogenic applications. However, its potential ap- 
plicability in the residential space conditioning field has only re- 
cently been explored. Unlike the conventional vapor-compression 
heat pump cycle, the capacity of the SCHP is insensitive to source 
temperature levels. Also, the SCHP uses a non-chlorofluorocarbon 
(CFC) working fluid. A Stirling heat pump offers simple cycle. re- 
versal and defrost, capacity modulation by pressure control, and 
potential durability and reliability. While conventional thinking is 
that the vapor-compression system is cheaper and more efficient 
than the Stirling for moderate temperature lifts, there is no evi- 
dence that a serious effort to develop a competitive Stirling has 
ever been made. 


13457 (CONF-841231—, pp 113-120) Optimized ground 
coupled heat pump mechanical package. Catan, M.A. (Brook- 
haven National Lab., Upton, NY). Aug 1985. NTIS, PC 
Al12/MF AOl1. File Number DE86002984. Contract ACO05- 
840R21400;AC02-76CHO00016. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The question of how well a ground coupled heat pump 
system could perform with a heat pump which was designed specif- 
ically for such systems operating in a northern climate is discussed. 
Conventionally, systems are designed around water source heat 
pumps which are not designed for ground coupled heat pump ap- 
plication. The objective of the project is to minimize the life cycle 
cost for a ground coupled system given the freedom to design the 
heat pump and the ground coil in concert. In order to achieve this 
objective a number of modeling tools were developed which will 
likely be of interest in their own right. The system which was opti- 
mized was a horizontal earth coil in a given house in the Pittsburgh 
area. The types of components used in the heat pump are essential- 
ly conventional. A computer model, created at Oak Ridge National 
Laboratory (ORNL), was used to predict heat pump performance 
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for specified configuration and operating conditions. A pre-deter- 
mined set of design parameters is automatically altered by a con- 
strained minimization program, to find the combination for which 
the highest COP is predicted by the heat pump model. 


13458 (CONF-841231—, pp 123-129) Ground-coupled 
heat pump research at the University of Tennessee. Johnson, 
W.S.; McGraw, B.A.; Baugh, R.N.; Griffith, W.A. (Univ. of 
Tennessee, Knoxville). Aug 1985. NTIS, PC Al2/MF A0l. 
File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The ground has been considered for the heat sink and heat 
source for heat pumps almost since their initial application in resi- 
dential heating and cooling because the ground is normally at a 
more favorable temperature than the ambient air. Ground coupled 
heat pump research at Brookhaven National Laboratory including 
the testing of four buried tanks, six earth coils and six sealed verti- 
cal wells is summarized. A heating seasonal performance factor of 
2.3 for a horizontal ground coil in Upton, New York is reported. 
This study was undertaken to evaluate the seasonal performance of 
a horizontal-coil ground-coupled heat pump system in both the 
heating and cooling mode to determine its potential for use in the 
Knoxville, TN area. In addition, the effects of the most significant 
parameters on performance were to be determined along with the 
required data to develop an optimized system. 


13459 (CONF-841231—, pp 133-137) ORNL ground coil 
analytical and experimental studies. Mei, V.C. (Oak Ridge 
National Lab., TN). Aug 1985. NTIS, PC Al2/MF AOl. 
File Number DE86002984. Contract ACM5-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A research program to understand the phenomenon of soil 
heat transfer coupled with fluid flow, soil moisture freezing, soil 
moisture migration, and ground surface temperature variations is 
described. From these studies, comprehensive ground coil mathe- 
matical models are being developed to better predict ground coil 
heat exchanger performance. The fundamental concept is to be 
more rigorous in the theoretical analyses underlying development 
of mathematical models for different types of ground coils. The re- 
sulting models are then validated with laboratory or field experi- 
mental results. Once validated, the models can be used to design 
the ground coil. The program has been loosely divided into three 
phases. Phase I was for ground coils involving heat transfer only, 
which was suitable for deep-well, tube-in-tube type ground heat ex- 
changer analyses. Phase 2 is for ground coils involving heat transfer 
and soil moisture freezing, which are designed for horizontal 
ground coil winter operation. Phase 3 will be for ground coils in- 
volving heat transfer and soil moisture migration, which are de- 
signed for horizontal ground coil summer operation. The effect of 
ground surface temperature variation and thermal interference from 
the adjacent coil legs will be added to phases 2 and 3 at a later 
stage of the model development. 


13460 (CONF-841231—, pp 143-147) US Department of 
Energy cooperation in advanced heat pump research through 
the International Energy Agency. Ryan, J.D. (Department of 
Energy, Washington, DC). Aug 1985. NTIS, PC A1l2/MF 
A01. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington 
DC, USA (10 Dec 1984). 

The growing need for international cooperation in energy 
led to the establishment of the International Energy Agency (IEA) 
in 1974 as a forum for the 21 participating countries to coordinate 
their energy planning. The IEA provides a framework within 
which the cooperative efforts of its participating countries will 
work to improve the overall energy situation. The Agency carries 
out the International Energy Program and a Long-Term Co-oper- 
ation Agreement. In the End-Use Efficiency Area, one of the most 
prolific areas of cooperative research is advanced heat pumps. The 
implementing agreement for this area was signed by thirteen IEA 
member countries in 1978. The inaugural project was a Common 
Study on Advanced Heat Pumps. This project reviewed the state- 
of-the art in advanced and electric and thermally-activated heat 
pumps and examined the market potential in each of the thirteen 
countries. This comprehensive study, costing in excess of $800,000, 
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set the stage for future cooperation by defining areas of mutual in- 
terest in all countries and by defining R & D needs. 


13461 (CONF-841231—, pp 157-160) Stirling-engine- 
driven heat pump program overview. Chen, F.C. (Oak Ridge 
National Lab., TN). Aug 1985. NTIS, PC A1l2/MF AOl. 
File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A brief summary of the Stirling-engine-driven heat pump 
project being carried out at Oak Ridge National Laboratory 
(ORNL) for the Department of Energy (DOE) is presented. As- 
pects of the project discussed are: objective and approach, early de- 
velopment, current status and accomplishments, and future technol- 
ogy options. 


13462 (CONF-841231—, pp 163-168) Breadboard devel- 

opment of a hydraulically coupled free-piston Stirling engine 

heat pump compressor. Marusak, T.J. (Mechanical Technolo- 
y Inc., Latham, NY). Aug 1985. NTIS, PC Al2/MF AO1. 
ile Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

For more than a decade the Free Piston Stirling Engine 
(FPSE) has been considered as an attractive candidate for a ther- 
mally activated heat pump because of its potential for high efficien- 
cy coupled with long life and high reliability. The distinguishing 
features of the FPSE, one moving part and hermetic separation of 
the power cycle and refrigeration cycle working fluids, makes it 
ideally suited for a heat pump application. However, two major 
design challenges have kept the FPSE in the realm of laboratory 
rather than product development. Specifically, these challenges in- 
volve; effective control of a tuned resonant system over a wide 
range of loads and hermetic coupling of the driver and driven me- 
chanical members. 


13463 (CONF-841231—, pp 171-179) Initial results of 
sensitivity tests performed on the RE-1000 free-piston Stirling 
engine. Schreiber, J.G. (Lewis Research Center, Cleveland, 
OH). Aug 1985. NTIS, PC Al2/MF AOl1. File Number 
DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A 1 kW (1.33hp) single cylinder free-piston Stirling engine 
has been tested in the test facilities at the Lewis laboratory. Tests 
have been performed over the past several years on an engine de- 
signed to investigate the dynamics of a free-piston Stirling engine 
for the purpose of computer code validation. Tests to investigate 
the sensitivity of the engine performance to variations in working 
space pressure, heater and cooler temperatures, regenerator porosi- 
ty, power piston mass and displacer dynamics have been initiated at 
Lewis. Maps of engine performance have been recorded with the 
use of an 81.2% porosity regenerator; both a high efficiency dis- 
placer and a high power displacer were tested; efficiencies up to 
33% were recorded and power output of approximately 1500 watts 
was recorded. Preliminary results from the sensitivity tests being 
performed on the RE-1000 free-piston Stirling engine are presented. 
Descriptions of future tests are also given. 


13464 (CONF-841231—, pp 183-191) Simplified analysis 
of Stirling and heat pumps. Chen, N.C.J.; Griffin, 
F.P.; West, C.D. (Oak Ridge National lab., TN). Aug 1985. 
NTIS, PC Al2/MF AO1. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A linear harmonic analysis (LHA) of Stirling engines and 
heat pumps is presented in outline form. The objectives of the anal- 
ysis are: (1) to understand why free-piston Stirling engines (FPSE) 
for heat pumps do not work as well as expected, and (2) to under- 
stand the nature of the loss mechanisms in the FPSE heat pump 
systems so that improvements can be made and the full potential of 
these machines realized. It is concluded that LHA is a powerful 
and accurate tool that is well suited to the analysis of Stirling ma- 
chines and that it applies to both kinematic and free-piston engines. 
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13465 (CONF-841231—, pp 195-205) Assessment of 
free-piston Stirling engines as heat pump drives. Teagan, 
W.P. (Arthur D. Little, Inc., Cambridge, MA). Aug 1985, 
NTIS, PC A12/MF AO1. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

ORNL and the DOE have been supporting the development 
of FPSE/Heat Pump systems for over six years. These programs 
have contributed to advancing the state of knowledge on this tech- 
nology on which to base future R & D and commercial develop- 
ment programs. The initial results of a program to assess the status 
and technology issues of FPSE/Heat Pump technology, formulate 
approaches for resolving technical problems which have arisen, and 
identify program planning options which will effectively use finan- 
cial resources to undertake needed R & D leading to the develop- 
ment of systems with commercial potential are presented. 


13466 (CONF-841231—, pp 211-214) Engine-driven and 
absorption heat pump programs. Privon, G.T. (Oak Ridge 
National Lab., TN). Aug 1985. NTIS, PC Al2/MF AO1. 
File Number DE86002984. Contract AC05-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The objectives of these programs are to accelerate the devel- 
opment of energy-efficient, thermally activated heat pumps for 
heating and cooling. The internal combustion engine-driven heat 
pump program started in March 1980 with a subcontract to Honey- 
well, Inc., for technology development, fabrication, and testing of a 
commercial-size breadboard system utilizing a free-piston linear 
engine. At this time, one subcontractor (Tectonics Research) is ac- 
tively continuing the efforts started in the Honeywell, Inc., project. 
Tectonics has progressed to the point where a breadboard system 
with a 32.5%-BHP-efficient linear engine is in the final phase of 
steady state performance testing. Three subcontractors, Carrier, 
Phillips, and Trane, are active in the absorption heat pump ad- 
vanced cycle program. Each has completed analyses and has select- 
ed preferred cycles and fluids. All four projects involve a degree of 
technical risk. Reliability for the linear engine heat pump and long 
life of the shaft seal must be established. The advanced absorption 
systems each require high performance from an internal counter- 
flow heat exchanger and the development of reliable, high-perform- 
ance fluid pumps. 


13467 (CONF-841231—, pp 217-224) Status of the 
Braun free-piston engine-driven heat pump. Braun, A.T. 
(Tectonics Research Inc., Minneapolis, MN). Aug 1985. 
NTIS, PC A12/MF AO1. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The Braun heat pump has been under development for the 
past 3 1/2 years under three related DOE/ORNL contracts. The 
most recent test results have produced heating COP values in the 
1.9 range. These results are well in excess of the minimum program 
goal of 1.4 and are very impressive when compared to heat actu- 
ated heat pumps under development elsewhere. The results are par- 
ticularly attractive when the simplicity and low manufacturing cost 
of the BR-105R unit is taken into consideration. The program for 
the development of the Braun heat pump is described. 


13468 (CONF-841231—, pp 227-232) Laboratory experi- 
ments on absorption heat pumps. Radermacher, R. (Univ. of 
Maryland, College Park). Aug 1985. NTIS, PC A1l2/MF 
A01. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

A series of laboratory performance tests were conducted on 
an absorption cycle water chiller and heat pump. The part-load 
performance was compared to the full-load capacity and coefficient 
of performance. The causes of performance degradation with short- 
er operating times are speculated upon with partial substantiation 
resulting from tests on the chiller after it had been modified to pre- 
vent off cycle fluid migration. 


13469 (CONF-841231—, pp 235-243) Absorption fluids 
data survey. Macriss, R.A.; Zawacki, T.S. (Institute of Gas 
Technology, Chicago, IL). Aug 1985. NTIS, PC Al2/MF 
A01. File Number DE86002984. 
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From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

Over the past 50 years, a wealth of physical and thermody- 
namic property data has been developed in the US for fluid systems 
potentially applicable to the absorption refrigeration/heat pump 
cycle. A significant portion of the data are available in the litera- 
ture, some still remain confined to in-house files for various reasons 
and others are proprietary. The overall objective of this study was 
to develop improved data for the therraodynamic, transport and 
physical properties of absorption fluids. A specific objective of this 
phase of the study was to compile, catalog and coarse-screen the 
available US data of known absorption fluid systems and publish it 
as a first edition reference document to be distributed to manufac- 
turers, researchers and others active in absorption heat pump activi- 
ties. 


13470 (CONF-841231—, pp 247-254) GRI gas heat 
pump program - an Maret, A.R. (Gas Research Insti- 
tute, Chicago, IL). Aug 1985. NTIS, PC A1l2/MF AO1. File 
Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

Since its beginning in 1977, GRI has supported an aggressive 
research program aimed at the development and commercialization 
of gas heat pumps (GHP) which could compete in the US residen- 
tial and commercial heating, ventilating, and air conditioning 
(HVAC) markets. Currently GRI is funding six GHP hardware 
projects. Three, quite different technologies are under development: 
internal combustion engine-driven, Stirling engine-driven and ab- 
sorption. As recently as four years ago, it was believed that GHP 
COP’s of 1.5 (heating) and 0.5 (cooling) could be competitive. It 
now appears that a much higher level of performance is needed, 
while maintaining a low first cost. The performance targets of the 
generic technologies under development at GRI are summarized. 
As a prelude to this status report on each GRI GHP hardware 
project, it will be helpful to provide an overview of the current 
characteristics of the residential HVAC market. 


13471 (CONF-841231—, pp 259-261) Advanced absorp- 
tion heat pump cycles. Reimann, R.C. (Carrier Corp., Syra- 
cuse, NY). Aug 1985. NTIS, PC A12/MF AOI. File 
Number DE86002984. Contract AC05-840R21400. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The main goal of this project is the development of signifi- 
cantly improved absorption machinery. This was to be directed 
specifically towards the development of a direct natural gas-fired 
absorption heat pump with both heating and cooling efficiencies ad- 
vanced beyond current commercial offerings. These were to be ac- 
complished through the use of novel and superior cycles or by im- 
proved component performance. To keep the focus on machinery, 
the stipulation was agreed that candidate absorbent-refrigerant com- 
binations were to be selected from among those whose properties 
were adequately known to permit cycle calculations and prelimi- 
nary machine layouts. 


13472 (CONF-841231—, pp 265-287) Analyses of ad- 
vanced residential absorption heat pump cycles. Phillips, B.A. 
(Phillips Engineering Co., St. J h, MI). Aug 1985. 
NTIS, PC A1l2/MF A0O1. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The overall purpose of this project is to develop a gas fired 
absorption heat pump for residential and small commercial applica- 
tions that will produce a coefficient of performance of at least 1.6 
Btu heating and .7 Btu of cooling per Btu of gas input. Being for 
residential operation, these goals refer to air-to-air heat pump oper- 
ation at the rating conditions of 47°F outdoor ambient in heating 
mode and 95°F ambient in cooling mode. For year-round residen- 
tial and small commercial use other requirements were added. One 
was that the heat pump itself be able to provide all the heating and 
cooling required by the building over the majority of temperatures 
experienced in the US (from -10°F to 110°F) without resource to 
supplemental heat. It should also be potentially competitive with 
existing space conditioning products in cost, reliability, operating 
life, etc. The heat pump should be capable of meeting all national 
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codes for residential installation. Due to the limitations of existing 
absorption fluid pairs, this requirement has made it necessary that 
air cooled absorption systems be outdoor products and that the 
heating and/or cooling effect be transferred to the conditioned 
space by means of a suitable secondary fluid. The additional tem- 
perature drops required for that heat transfer reduce the system co- 
efficients of performance somewhat. 


13473 (CONF- o> pp 291-303) Evaluation of ad- 
vanced design for absorption heat pumps. Hayes, 
F.C.; Modahl, R.J. (Trane Co., La Crosse, WI). Aug 1985. 
NTIS, PC Ai2/MF A0O1. File Number DE86002984. 

From DOE/ORNL heat pump conference; Washington, 
DC, USA (10 Dec 1984). 

The status of an advanced absorption heat pump program 
being conducted by The Trane Company, with support from the 
US Department of Energy is discussed. The overall objective of 
the program is the evaluation, development, and proof testing of 
advanced absorption refrigeration cycles which are applicable to 
residential and commercial space conditioning systems. Phase I of 
the program involved the analytical evaluation of cycles and fluids, 
and the selection of a preferred concept for breadboard demonstra- 
tion in Phase II. The findings in Phase I are summarized. Project 
objectives included direct firing with natural gas, and to use work- 
ing fluids whose properties are reasonably well known. Target 
COP’s were 1.6 at 47°F and 1.2 at 17°F in the heating mode, and 
0.7 at 95°F in the cooling mode, including the effect of flue losses. 
In addition, Trane chose to concentrate on an air cooled system for 
commercial applications. 


13474 (CONF-8311276—) Field experience with small 
domestic heat pumps. (International Union of Producers and 
Distributors of Electrical Energy). 1983. 125p. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

Small heat pumps (up to approx. 50 kW) for space heating 
and domestic hot water have reached a significant practical use 
both in new houses and especially for retrofitting oil furnace instal- 
lations in existing houses. To illustrate the number of the installa- 
tions in use figures of 25,000 in Denmark, 70,000 in the Federal Re- 
public of Germany, 150,000 in France and 50,000 in Sweden by 
1983 could be quoted. The potential is very large. Many types from 
different manufacturers are on the market and although the heat 
pump technology is well developed there appears still to be some 
unsolved problems and a need for R and D. This report is focusing 
on this need. 


13475 (CONF-8311276—, pp 2.1-2.9) Field trials in Bel- 
gium. Depreter, A. 1983. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

The present report gives a survey of field trials on heat 
pumps in Belgium according to the ‘Corech heat pump group’ clas- 
sification of field tests for 3 measurements levels: level A: a record 
of energy consumed by the heat pump compared with oil con- 
sumed previously. Level B: a record of both electricity consumed 
and heat supplied so that a coefficient of performance could be esti- 
mated. Level C: same as B but with the addition of records of 
events and if possible of operating temperatures and intensive spot 
measurements. Distinction is also made according to the time dura- 
tion of the measurements: - long time measurements: for one or 
more seasons; - short time measurements: instantaneous and elabo- 
rate (level C) measurements for 1 day. 


13476 (CONF-8311276—, pp 3.1-3.5) Field ny ng in 
Britain, Brundrett, G.W. 1983. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

Published in summary form only. 
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13477 (CONF-8311276—, pp 4.1-4.23) Field measure- 
ments on small heat pumps in Denmark. Stauning, K. 
coun Elvaerkers Forenings Udredningsafdeling (DEFU), 
by). 1983. NTIS (US Sales Only), PC A05/MF AOl1. 
umber DE86750174. 
From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

, Since 1980 field measurements on small domestic heat pumps 
have been carried out by DEFU as a part of the programme for 
Research and Development sponsored by the Danish Ministry of 
Energy. The objective of the measurements has been to provide 
data on practical performance and reliability - especially seasonal 
COP of heat pumps - under realistic operational conditions. Practi- 
cal problems in relation to installation, service etc. have been inves- 
tigated. In this paper a description is given of the metering meth- 
ods, and the measurement equipment. The results of the measure- 
ments are also shortly reviewed. 


13478 (CONF-8311276—, pp _ 5.1-5.14) Small heat 
pumps. Field measurements. Delandre, A. 1983. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

We distinguish three types of installations, according to the 
characteristics of the building and to the purpose of the heat 
pumps: heat pumps for sanitary water; heat pumps (for heating) in 
existing buildings: individual houses, multistory buildings or build- 
ings for other activities (offices, stores, ... and so on); heat pumps, 
for heating, in new buildings. We have done extensive field meas- 
urements in order to complete our laboratory experimentations. 
These measurements allow us to: control the performance of a heat 
pump; make our will on new regulation systems; compute the sav- 
ings generated by a heat pump. 


13479 (CONF-8311276—, pp 6.1-6.18) Practical experi- 
ence with the installation of bivalent heat pump systems. 
Picken, G.; Rinck, T. 1983. NTIS (US Sales Only), PC 
A06/MF AOI. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

, The experience gained from numerous plants shows that a 
bivalent heat pump should be designed to meet approx. 35-50% 
(max) of the maximum heat requirement of the building both from 
the, points of view of the system technique and of the economy. 
The prerequisite for a troublefree operation is to consider the heat 
pump-specific and system-specific criteria and the user habits and 
building parameters. The control system shall guarantee that the 
operation time of the heat pump is as long as possible and that of 
the second heat generator is as short as possible so that the result 
achieved will be as economic as possible. The large number of the 
plants realized demonstrates that bivalent heat pumps can take 
annual heating energy proportions of 65 to approx. 85%. The 
annual coefficients of performance measured are in the region of 
2.7 to 3.0. 


13480 (CONF-8311276—, pp §8.1-8.16) Small heat 
pumps. Field measurements. Osterberg, R. 1983. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

; In Sweden there are today about 70 manufacturers of domes- 
tic heart pumps. A general view is that this great number of manu- 
facturers will be reduced to 10-20 within 2-3 years. This will corre- 
spond to the real demand of small heat pump installations. Experi- 
ence from field trials proves that every installation should be in- 
spected before running the test with regard to: the installation of 
the heat pump and the installation of the measuring equipment. The 
house owner (pump user) should have operating instructions for the 
complete installation. Generally the reliability of small heat pumps 
seems to be very good. 


13481 (CONF-8507104—1) Energy saving through energy 
management. Christophersen, E. (Statens Byggeforskningsin- 
stitut, Hoersholm (Denmark)). 1985. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86750584. 
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From 3. Danish/Japanese housing conference; Tokyo, Japan 
(1 Jul 1985). 

The design of a building or its use or location, may often ne- 
cessitate quite complex installation systems to provide the desired 
indoor climate. This again necessitates careful planning of the oper- 
ation and maintenance of such systems, in order to ensure proper 
functioning over a period of time. Furthermore, it calls for the in- 
troduction of an energy management system in the building. As far 
as the existing buildings are concerned, experiences from many 
countries show that a large part of the total energy consumption of 
the buildings is used for operating heating, cooling and ventilation 
equipment. In many cases there are substantial possibilities of 
energy saving by changing the operational system of such plants 
without impairing the indoor climate conditions. 


13482 (DOE/CE/30803—T1) Building Energy Simula- 
tion Conference 1985. Final technical report. (Brown and 
Caldwell, Pleasant Hill, CA (USA)). 25 Nov 1985. Contract 
FG02-84CE30803. 56p. NTIS, PC A04/MF A011; 1; GPO 
Dep. File Number DE86005116. 

A brief discussion outlining the 1985 Building Energy Simu- 
lation Conference is presented. Post conference discussions are 
summarized, and budget information is provided. (BCS) 


13483 (DOE/CS/63015—T2) Action’s community energy 
project. Final report. (ACTION, Washington, DC (USA)). 6 
Dec 1985. Contract AI01-80CS63015. 48p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86004776. 

The activities and accomplishments of the Community 
Energy Project (CEP) are presented. The concern of the project is 
to promote volunteer, community-wide energy conservation pro- 
grams. Information on programs for low cost/no cost energy con- 
servation is provided. (BCS) 


13484 (EPRI-EM—4358) PRISM: a conservation score- 
keeping method applied to electrically heated houses. Final 
report. Fels, M.F.; Socolow, R.H.; Rachlin, J.N.; Stram, 
D.O. (Princeton Univ., NJ (USA). School of Engineering 
and Applied Science). Dec 1985. 233p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T1869201 16. 

Five studies test the reliability of the Princeton scorekeeping 
method (PRISM) for monitoring savings in electrically heated 
homes. The method features an index of annual consumption that 
compensates automatically for changes in the weather and in the 
length of utility billing cycles. Meter readings from electric utilities 
in three different regions provide the data base for testing. The 
studies explore the following topics: (1) the performance of the 
scorekeeping method for houses with various combinations of elec- 
tric heating and/or cooling needs; (2) the possible distortion of 
model results for houses using electric heat-pump systems; (3) the 
effect of seasonal appliance use on the heating vs. non-heating sepa- 
ration implied by the model; (4) the stability of the model results 
against changes in the amount of billing data available; and (5) the 
impact of supplement fuel use on scorekeeping. 


13485 (EPRI-EM—4372) Monitoring of residential 
groundwater-source heat pumps in the Northeast. Final 
report. Freedman, G.M.; Osborne, R.W.; Mohre, D.L. (Al- 
legheny Electric Cooperative, Inc., Harrisburg, PA (USA)). 
Jan 1986. 77p. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303. File Number T1869201 14. 

Two rural Pennsylvania single-family residences in a 6000 
heating degree-day climate were retrofitted with add-on ground- 
water-source heat pumps. Performance data were collected over a 
two-year period. Data were collected manually and by microcom- 
puter, and included weather, energy use of the heat pump and 
house, water flow and temperature. Compared to oil, at 1984 
prices, a payback of 4 to 6 years is possible. One unit operated at a 
COP in heating of nearly 3.0, including an allowance for pumping 
energy. The COP of the second unit was lower, still better than oil 
heating but not cost-effective at today’s rates. Some initial reliabil- 
ity problems were also encountered with one unit. This emphasizes 
the need for astute buying and use of comparative ratings on 
models at conditions consistent with the application. As water- 
source heat pump performance is affected by water supply tempera- 
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tures, the rating must be for temperatures similar to groundwater 
temperatures in the region where the heat pump will be installed, 
typically 50 to 55°F in Pennsylvania. A substantial quantity of 
water is required and proper disposal is a consideration. Ponds 
were used to receive processed water in both test applications. The 
source groundwater was obtained from wells of more than 50 feet 
in depth, which are common at rural residences. The units tested 
required no significant supplemental heat. 


13486 (GAO/RCED—86-19) Low-income weatherization: 
better way of meeting needs in view of limited funds. (Gener- 
al Accounting Office, Washington, DC (USA). Resources, 
Community and Economic Development Div.). 31 Oct 
1985. 47p. General Accounting ice, P.O. Box 6015, 
Gaithersburg, MD 20760. File Number TI86900617. 

Report to The Secretary of Energy. 

Federal grants for low-income weatherization programs to- 
taled more than $2.5 billion between 1975 and 1985. States use the 
grants to weatherize low-income dwellings, thereby reducing resi- 
dential fuel use. Currently, the main sources of federal funds are the 
Department of Energy’s (DOE’s) low-income weatherization pro- 
gram and the Department of Health and Human Services’ Low- 
Income Home Energy Assistance Program. GAO estimates that if 
current policies, procedures, and funding are continued, most of the 
17 selected states would not complete weatherization of all current- 
ly eligible dwellings until the 21st century. Even this is doubtful be- 
cause of other factors such as potential increases in the number of 
eligible dwellings. GAO believes that the program's cost-effective- 
ness and ability to weatherize more low-income dwellings could be 
improved if spending per unit was limited to those measures most 
cost-effective in terms of energy savings per dollar cost of weather- 
ization. DOE could increase program cost-effectiveness and weath- 
erize more dwellings by requiring that weatherization measure be 
limited to expenditures those repayable through potential energy 
savings within a specified number of years. 


13487 (KTM/E-D—71) Dimensioning a heat recovery 
unit for air-conditioning. Marttila, E. (Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept.). 1984. 156p. (In 
Finnish). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE86750274. 

This study gives some details about technical and economic 
information on heat recovery units and about the field measure- 
ments of heat recovery units. The general principles for dimension- 
ing heat recovery unit used for air conditioning are studied. The 
influence of the principal design factors, air flow rates, operating 
times and temperature differences are also studied. Mathematical 
equations for the design model of the heat recovery unit and the 
use of design method under different applications are given. For di- 
mensioning, the manufacturers of the equipment give the following 
specifications of the heat exchangers of heat recovery units used for 
air-conditioning: recuperation ratio according to air flow ratio, 
pressure losses on the air side according to air flow ratio and possi- 
ble pressure losses on the liquid side. Important factors concerning 
application are: energy saved due to heat recovery, investment 
costs for the heat recovery unit, operating costs for the heat recov- 
ery unit and present value of the unit calculated using the above 
information. In order to dimension the heat recovery equipment 
further information is needed. Besides the technical data, this in- 
cludes information about the costs of the equipment and about the 
effects of energy costs on application. 


13488 (KTM/E-D—82) Ventilation heating system for 
small houses. Laine, J. (Ministry of Trade and Industry, 
Helsinki (Finland). Energy Dept.). 1985. 56p. (In Finnish). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86750275. 

Functional and operation-technical defects in the warm air 
heating systems of small houses and the need for development were 
studied using the results of field studies and laboratory tests. A test 
system for warm air heating, which has been used in operational 
tests of the different systems, was built for studies on the function 
of the systems and for development of various devices. In the stud- 
ies particular consideration was devoted to the development and 
testing of the following: the tightness and acoustics of warm air 
heating systems, room-based temperature control, the special prop- 
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erties of high sidewall supply outlets with warm air heating sys- 
tems, control of the outdoor air and exhaust air flows in the differ- 
ent fan operation conditions. New types of warm air heating sys- 
tems were built as a result of the development work on the basis of 
the laboratory measurements, and new models were developed, 
with which the properties of the warm air heating systems can be 
improved and the costs can be reduced. When the ventilation of a 
tight building is completely forced also the heating of the building 
can be included in the forced ventilation system with small addi- 
tions. From the warm air heating systems investigated a new model 
was developed which conforms to ventilation heating system, and 
gives bases for industrial production of a new generation of warm 
air heating systems. 


13489 (LBL—19777) Bonneville Power Administration 


ty 
Status report. Turk, B.H.; Grimsrud, i 
Prill, R.J.; Revzan, K.L. "(Lawrence Bestclay Lab., ca 
(USA)). May 1985. Contract AC03-76SF00098. 18p. 
(CONF-8505167—5). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86005224. 

From Conference on conservation in buildings: northwest 
perspective; Butte, MT, USA (20 May 1985). 

One hundred sixteen existing homes were tested and 
screened for HCHO, NOs, water vapor, and radon using mailed 
passive samplers. Concentrations ranged up to 136 ppB HCHO, 28 
ppB NOn, 9.28 gkg~! H2O (60% relative humidity at 68°F), and 85 
pCil-' Rn. Forty-eight homes with measurable levels of NO:, 
HCHO, or Rn were selected for more intensive monitoring to 
evaluate the effects of staged weatherization on pollutant concen- 
trations. Pollutants sampled include: HCHO, NO2, H2O, CO, respi- 
rable suspended particles (RSP), and Rn. Meteorlogical monitoring 
occurred concurrent with leakage area measurements using blower 
doors and ventilation rate measurements using perfluorocarbon 
tracers (PFT). A separate controlled study evaluated the interactive 
effects of air leakage reduction and conductive heat loss reduction 
on the pollutant levels generated by an unvented combustion heat- 
ing source. Pollutant concentrations increased after reducing infil- 
tration with house tightening retrofits. Subsequent conductive ret- 
rofits reduced heating loads, thereby reducing pollutant generation, 
and indoor air pollution levels. The resulting CO: concentrations 
are consistent with a proposed indoor air quality model. In addition 
to the study of existing homes, indoor air pollutant screening 
(Phase I) of Model Conservation Standards (MCS) New Homes 
and ‘typical’ New Homes began in January, 1985. 


13490 (LBL—20355) PEAR: a microcomputer 


for residential analysis. Ritschard, R.; Huang, Y.J.; 
Byrne, S.; Turiel, I.; Bull, J. (Lawrence Berkeley Lab., CA 
(USA)). "Nov 1985. Contract AC03-76SF00098. 15p. 
(CONF-850817—2). NTIS, PC A02/MF AOI; 1; GPO io. 
File Number DE86005222. 

From Building energy simulation conference; Seattle, WA, 
USA (21 Aug 1985). 

We have designed a software package called PEAR (Pro- 
gram for Energy Analysis of Residences), which is written with 
user-friendly input and output and runs on the IBM PC. PEAR 
provides an easy-to-use and very fast compilation and extrapolation 
of a comprehensive DOE-2.1 database for residential buildings. The 
current version, which covers five residential building prototypes in 
over 800 locations, estimates energy and cost savings resulting from 
typical conversion measures such as ceiling, wall and floor insula- 
tion, window type and glazing layers, infiltration levels, and equip- 
ment efficiency. It also allows the user to adjust for optional meas- 
ures including roof or wall color, movable insulation, whole-house 
fans, night temperature setback, reflective or heat absorbing glass, 
thermal mass in exterior walls, and two attached sunspace options. 
The program is designed to be used as a research tool by energy 
and policy analysts, and as a non-technical energy calculation 
method by architects, home builders, home owners, and others in 
the building industry. 
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13491 (NP—6750168) Calf health and weight gain as re- 
ie to Ay Ste ee es eet eee 
ment. Yde Blom, J.; Thysen, I.; Oestergaard, V.; Moeller, F 
(Statens Husdyrbrugsfo nome Copenhagen ‘(Denmark )). 
1984. 108p. (In Danish). S (US Sales Only), PC A06/ 
MF AO1. File Number DE86750168. 

The technical investigations of insulated, mechanically venti- 
lated houses showed that in winter periods it could be difficult to 
maintain a relative humidity of max. 70% at a min. air flow of 18- 
25 m® per calf per hour and by use of additional heating. The cli- 
mate in the uninsulated, naturally ventilated houses followed large- 
ly the outdoor climate. The amount of NHs and CO: was lower in 
the uninsulated houses, especially in the winter months, and it can 
therefore be assumed that the air flow in these houses is greater in 
the winter periods. The incidence of pneumonia in the insulated, 
mechanically ventilated houses showed no differences at the aimed 
humidity levels. The highest incidence of pneumonia was found in 
houses where the calves were dirty, and where furthermore many 
cases of diarhoea and omphalitis were found. The establishment of 
possibilities for using supplementary heat sources for sick calves in 
uninsulated calf houses is recommended. The liveweight gain of the 
calves was not affected by humidity level in insulated houses. The 
investment was calculated for two different types of housing, the 
insulated and mechanically ventilated house and the ‘open’ uninsu- 
lated and naturally ventilated house, and was found to be Dkr. 
4.579 and 2.959 per calf-unit respectively. The housing-costs per 
year were found to be appr. 40% lower in the open type than in 
the ‘closed’ one. As the biological results (health, liveweight gain 
etc.) were almost equal, the ‘open’ type left a marked higher 
income per calf. 


13492 (NP—6750578) Energy utilization in buildings. 
Status report 2. Projects performed under the energy research 
program of the Danish Ministry of we (Styregruppen 
for Energiministeriets Forskningsprogram, Energianven- 
NTIS (OS Secs Ss Nov 1984. 176p. (In Danish). 

Only), PC A09/MF AOl1. File Number 
DEeS7S0578 


Descriptions are given of about 170 Danish ongoing or 
newly finished research projects on energy utilization in buildings. 
The research program on energy utilization in buildings includes 
two main activities: 1. energy conservation in existing buildings, 2. 
low-energy and experimental houses. 


13493 (NP—6750585) Energy saving measures in build- 
ings in warm climates. Christophersen, E.; Christensen, G. 
(Statens Byggeforskningsinstitut, Hoersholm (Denmark)). 
1984. 12p. IS (US Sales Only), PC A02/MF AO1. File 
Number DE86750585. 

A condition for planning new buildings and changes in the 
energy consumptions of existing buildings is a thorough knowledge 
of the requirements made with regard to the indoor climate, both 
the thermal indoor climate and the air quality. In both fields inten- 
sive research has been going on during the past few years, and in 
many countries the results of this research are now being imple- 
mented in Building Regulations or Codes of Practice. 


13494 (NP—6750591) Development of energy efficient 
electrical household appliances. report No. 5 for the 
period March 15, 1983 to ber 15, 1983. Heeboell, J.; 
Holck, J.; Noer, saard, J.S. (Danmarks Tekniske Hoejskole, 
Lyngby). Oct 1983. 20p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86750591. 

During the past six months our work has been concentrated 
on two of the three fields of the project: washing machines and 
cooking equipment. During the period an improved controller for 
two hot plates has been built and tested. The controller is in all es- 
sentials based on the same (analogue) principle as described in the 
last report, and has been shown to give energy savings of approxi- 
mately 20% for ordinary cooking procedures. A programmable 
household-washing machine has been built and tested. Two proc- 
esses, the low water level process (LW) and a normal water level 
process (NW) have been developed and tested on the machine. Fol- 
lowing main results are extracted: 1. at 60°C the washing quality as 
an average of two runs is slightly better for the LW-process than 





1819 / ERA-11/7 


for the normal process. 2. energy consumption of the LW is re- 
duced by 34% compared to the NW-process at 60°C. 3. a series of 
runs with reduced detergent concentration indicate that up to 30% 
reduction in detergent can be accepted for the LW-process before 
the washing result is exceeded by the NW-process with standard 
use of detergent. 4. compared to an average value from four com- 
mercial household washing machines, the washing result of the 
LW-process at 60°C and standard use of detergent shows 13% 
higher reflection. 5. energy consumption at 95°C is reduced by 
30%, compared to an average, deducted from four commercial ma- 
chines. At 60°C energy consumption is reduced by 24% compared 
to the average from four machines. 


13495 (NP—6770055) Collectors, heat-pumps, industrial 
water tanks. Market survey ‘84. (Oesterreichische Gesell- 
schaft fuer Sonnenenergie und Weltraumfragen, Vienna; Ar- 
beitsgemeinschaft Technik und Nutzung der Umweltenergie 
in der Bundeswirtschaftskammer, Vienna (Austria)). 1984. 
121p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86770055. 

This gives a survey of the availability of collectors, solar 
heating systems, heat pumps and industrial water tanks on Austrian 
markets. In this connection, the essential characteristic data of 
around 220 systems are presented by the member firms of the 
work-part; ‘Technology and Use of Environmental Energy’. These 
firms then present their products and services in a separate section. 
A general section reports on the technology, applications and eco- 
nomic efficiency of solar heating systems and heat pumps; also on 
development measures, and tarif and price setting by electricity 
suppliers. 


13496 (NP—6770064, pp 18-24) Greenhouse heating with 
solar energy in the Mediterranean region. Muehibauer, W.; 
Reisinger, G. 1984. (In German). NTIS (US Sales Only), 
PC Al13/MF AO1. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

Plastic sheeting greenhouses are not heated even in the 
winter in Mediterranean countries. Due to high heat losses, there is 
a reduction of production output. Further disadvantages are to be 
found in under-use, high pressure of infection, and lack of shade. A 
newly-developed greenhouse is presented. The foundation structure 
was designed in such a way as to provide an air space all the way 
through for putting in shading or thermal insulation. At eaves level, 
there is a movable screen made of acrylic fabric which serves as a 
shade in summer and an energy screen in winter. Ventilation is pro- 
vided by means of ground channels with vertical air exits. The 
sheeting can also be rolled up at the sides. The long term reactions 
of 20 different types of sheeting and plating are tested along with 
the influence of the anchoring method on the durability of the 
sheeting under real conditions on a test stand. 


13497 (NP—6770066) Optimum control of operation of a 
monovalent air/water heat pump system with a mi 


icro-comput- 
er. Isermann, R. (Dortmund Univ. (Germany, F.R.). Abt. 
Chemietechnik). 16 Dec 1983. 196p. (In German). NTIS 
(US Sales Only), PC A0O9/MF AOl. File Number 
DE86770066. 

In a monovalent electrically driven air/water heat pump 
system with low temperature heat distribution (simulation), the use 
of a micro-computer was tried out for the various control and opti- 
mum operating regulation tasks. The following functions were 
taken over: guaranteeing the system and operating safety, checking 
the measuring positions, control of steam trace heating of pipes; 
control of overheating temperature difference and of “go” and 
“return” temperature of the heating medium, producing optimum 
working conditions. The computer offered the possibility of affect- 
ing operation of the process by following characteristic parameter 
aims or by assessing setting and control parameters for control and 
regulation. A new type of "thermo-electric expansion valve” is used 
to control the evaporator unit. Investigations of heating operation, 
which were simulated with the assistance of large hot water stores 
and with heat consumption controlled by transfer of cold water ac- 
cording to the outside air temperature, are dealt with in detail. 
Computer-controlled optimization of evaporator operation has 
proved particularly successful. 
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13498 (NP—6770074) Analysis of economic and adminis- 
trative marginal conditions for energy conservation. Vol. 1. 
Wirl, F.; Infanger, G.; Prodin; inger, K. (Technische Univ., 
Vienna (Austria). Inst. fuer cage cy Jan 1985. 
85p. (In German). NTIS (US S Sele Only), PC A05/MF 
A01. File Number DE86770074. 

This work is an analysis of economic and administrative 
marginal conditions of energy conservation carried through on 
behalf of the Federal Ministry of Science and Research. To that 
end, general macro-economic investigations and special micro-eco- 
nomic ones relating to the demand for energy sources to meet 
space heat requirements were carried through, the latter with refer- 
ence to some typical buildings in Vienna. In the first place those 
studies resulted in the development of computation models permit- 
ting, in close cooperation with the bodies deciding on energy 
policy, to evaluate the economic and energetic efficiency of direct 
and indirect price policies (tables of rates, subsidies, measures to 
support interest rates, depreciation) and of the technical measures 
(redevelopment of buildings, choice of heating systems, conversion 
technique) induced thereby. Volume 1 presents and discusses the 
analytical results. 


13499 (NP—6770075) Analysis of economic and adminis- 

trative marginal conditions for energy conservation. Vol. 2. 

Wirl, F.; Infanger, G.; Prodinger, K. (Technische Univ., 

Vienna (Austria). Inst. fuer Energiewirtschaft). Jan 1985. 

222p. (In German). NTIS (US Sales Only), PC A10/MF 
01. File Number DE86770075. 

This work is an analysis of economic and administrative 
marginal conditions of energy conservation carried through on 
behalf of the Federal Ministry of Science and Research. To that 
end, general macro-economic investigations and special micro-eco- 
nomic ones relating to the demand for energy sources to meet 
space heat requirements were carried through, the latter with refer- 
ence to some typical buildings in Vienna. In the first place those 
studies resulted in the development of computation models permit- 
ting, in close cooperation with the bodies deciding on energy 
policy, to evaluate the economic and energetic efficiency of direct 
and indirect price policies (tables of rates, subsidies, measures to 
support interest rates, depreciation) and of the technical measures 
(redevelopment of buildings, choice of heating systems, conversion 
technique) induced thereby. Volume 2 presents the theory and ini- 
tial data. 


(PB—85-190023/XAB) Heat-insulating slabs and 
mats made of mineral wool based on a synthetic binder. (Re- 


tion). (Gosudarstvennyj Komitat po 
Sircite!’stva, Moscow (U.S.S.R.)). 7 Jan 1973. 14p. NTIS, 
PC A02/MF AOl. 

This document details the U.S.S.R.'s design and construction 
standards for heat - insulating slabs and mats manufactured from 
mineral wool based on a synthetic binder with plasticizing additive 
or without them. These slabs and mats are designed for thermal in- 
sulation of structures, industrial equipment, and pipelines at tem- 
peratures of the surface to be insulated from minus 60 to plus 400 
degrees C. The first section describes the types, grades, and dimen- 
sions of the slabs and mats. Technical requirements for these prod- 
ucts cover shape, thickness, fracture, and mechanical and physical 
characteristics -- mass, thermal conductivity, binder content, and 
compressibility. Special requirements for slabs of the three top 
grades are presented. The document describes test methods to 
verify compliance of slabs and mats to these standards, including a 
visual inspection, measurements with a needle thickness gage, and 
examination of cuts of the product. Other tests determine tensile 
strength, thermal conductivity, flexibility, compressibility, and the 
amount of solidified phenolic binder. Additional regulations address 
marking, packing, transporting, and storing the slabs and mats. 
They specify types of cartons to use, information that must appear 
on the packed container, and appropriate storage conditions. 
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13501 (PB—85-246478/XAB) Influence of lubricating oil 
on heat pump performance. Final report. McMullan, J.T 
Hughes, D.W.; Morgan, R. (Commission of the Euro opeas 
Communities, Luxembourg). 1984. 204p. (EUR—9445-EN) 
NTIS, PC A08/MF E08. 

The primary objective of the project was to investigate the 
effects of varying the oil circulation in the evaporator and in the 
compressor of a heat pump system, and the experimental investiga- 
tions were carried out in three stages, using three different test 
beds. It was supported by a theoretical program which attempted 
to account for the phenomena observed in the laboratory. 


13502 (PB—85-247518/XAB) Understanding HVAC 
(heating, ventilating, and air conditioning) controls for better 
energy efficiency. Stan, R.; Tuma, S.; Harms, J. (Stan and 
Associates, Inc., Dayton, OH (UA)). 1985. 109p. NTIS, PC 
A06/MF AO1. 

The manual provides a reference on heating, ventilating and 
air conditioning (HVAC) systems and controls, and gives an under- 
standing of how existing systems controls work and can be operat- 
ed to enhance their energy efficiency. The text also covers how 
new systems can be selected to minimize energy use. The eight- 
chapter manual covers the topics of basic control systems, psychro- 
metrics, basic HVAC configurations, control strategies, pneumatic 
control operation, electronic controls and their calibration and 
energy conservation opportunity (ECO) retrofits for increased effi- 
ciency. 


13503 (PB—86-101391/XAB) Performance modeling of 
advanced gas-burner systems. Annual report, November 1983- 
December 1984. Harsha, P.T.; Edelman, R.B.; Morrison, C. 
(Science Applications International Corp., Chatsworth, CA 
(USA)). Jan 1985. 55p. NTIS, PC A04/MF AO1. 

Progress in the development of burner performance data and 
analytical design tools for residential and commercial appliance 
burners is reported. Emphasis has been on the top burner of a com- 
mercially-available contemporary residential gas range. Detailed 
surveys of the burner flowfield temperature structure and species 
concentration distributions in the near-flame and above-flame re- 
gions have been obtained. Operation has been on pipeline natural 
gas, at three levels of turndown. Effects of the presence of a grate 
on the burner thermal structure have been examined. Burner inter- 
nal gas temperature and local NOx emissions have been correlated. 
Experimental facilities and measurement techniques are also dis- 
cussed. 


13504 (PB—86-102720/XAB) Volumetric trochoidal gas 
compressor for use as a heat pump. Final report, January 
1981-March 1985. Hoffmann, R.M. (Trochoid Power Corp., 
Eden Prairie, MN (USA)). Mar 1985. 127p. NTIS, PC ‘A07/ 
MF AOl1. 

Contract covered design, development, and manufacture of a 
300 cfm volumetric compressor based on trochoidal geometry. 


13505 (PB—86-102746/XAB) Free-piston Stirling engine 
development. Annual report, December 1, 1983-December 31, 
1984, Marusak, T.J.; Ackerman, R.A. (Mechanical Technol- 

ogy, Inc., Latham, NY (USA)). Jul 1985. 113p. (MIT— 
85FPSE29). NTIS, PC A06/MF AO1. 

The FPSE/HP is a heat-actuated heat pump that is being de- 
veloped for residential applications. The system features an ad- 
vanced free-piston Stirling engine coupled to a Rankine refrigerant 
compressor through a unique and highly efficient diaphragm-actu- 
ated hydraulic transmission. During the past year the program has 
concentrated on developing the performance of the individual com- 
ponents, and this report presents the progress made. The engine de- 
velopment is being funded by the Gas Research Institute, with the 
main technical goal of integrating the most advanced, reliable 
system components into a prototype FPSE heat pump module for 
laboratory testing and evaluation. 


13506 (PB—86-103884/XAB) Open-cycle centrifugal 
vapor-compression heat pump. Annual report, March 1984- 
February 1985. Iles, T.L.; Burgmeier, L.R.; Liu, A.Y. (AiR- 
esearch Mfg. Co., Torrance, CA (USA)). Apr 1985. 69p. 
NTIS, PC ‘A04/MF A0l. 
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The objectives of the program are to (1) develop an open- 
cycle high-lift centrifugal steam compressor system that can be effi- 
ciently retrofitted to existing multi-effect and high-temperature dif- 
ferential evaporators while maintaining the cost benefits of a single- 
stage centrifugal compressor and (2) demonstrate the energy saving 
and cost benefits of driving the compressor with a natural-gas- 
fueled gas turbine engine. The turbine exhaust will be used for final 
drying of the product that was evaporated. This report describes 
the design and fabrication of the system and the test activities 
through February 1985. 


13507 (PB—86-103892/XAB) Burner technology bulletin: 
control of NO/sub x/ emissions from residential gas appli- 
ances. Murphy, M.J.; Putnam, A.A. (Battelle Columbus 
Labs., OH (USA)). Apr 1985. 55p. (N—4250-1452). NTIS, 
PC A04/MF AOl1. 

The bulletin summarizes the status of technology on NOx 
control for reference by appliance manufacturers. It is intended as a 
primer for engineering personnel. The bulletin contains information 
on: the origin of NO and NO: emissions, typical NO and NO: emis- 
sions from various types of gas appliances, effects of combustion 
variables on NOx emissions, methods of NOx reduction, test meth- 
ods and instrumentation, and conversion factors for various units of 
measure for NOx emissions. Methods discussed include: burner ad- 
justment, flame inserts, staged combustion secondary air baffling, 
flue gas recirculation and use of radiant catalytic burners. 


13508 (PB—86-103900/XAB) Characterization of emis- 
sion rates from indoor combustion sources. Final report, 
March 1982-March 1985. Moschandreas, D.J.; Relwani, 
S.M.; O'Neill, H.J.; Cole, J.T.; Elkins, R.H. (IIT Research 
Inst., Chicago, IL (USA)). Mar 1985. 224p. (ITRI-C— 
08675-F). NTIS, PC Al0/MF AO1. 

Indoor air pollution in residences, offices, public access 
buildings, and the like may be as important a factor to public health 
as pollution in the outdoors and in indoor-industrial environments. 
The advent of energy-conservation measures, new technologies, 
and new materials in buildings may exacerbate the potential indoor 
air pollution problem. In addition to others, unvented gas appli- 
ances are perceived to be sources of indoor nitric oxide (NO) and 
nitrogen dioxide (NO2). Chamber experiments were performed to 
measure emission rates of NO, NO2, and CO for range-top burners, 
range ovens, pilot lights, gas dryers, gas space heaters, and ciga- 
rettes. The values evaluated establish the range of emission rates for 
these constituents under well-controlled conditions. Emissions of 
particulate matter, formaldehyde, polynuclear aromatic hydrocar- 
bons, and volatile organic compounds were also measured and 
found to be low compared to NOx and CO. Factors that impact on 
the emission rates from unvented gas appliances include appliance 
type, primary aeration level, relative humidity, and variable fuel 
rate (firing rate). Chamber experiments confirm that the presence of 
indoor surfaces (fabric, carpet, etc.) reduces the indoor NO2 con- 
centrations. 


13509 (PB—86-113958/XAB) Laboratory study of gas- 
fueled condensing furnaces. Kweller, E.R.; Wise, R.A. (Na- 
tional Bureau of Standards, Washington, DC (USA). Build- 
ing Equipment Div.). Jul 1985. 5lp. (NBSIR—85/3225). 
NTIS, PC A04/MF AOl1. 

The objective of the study was to determine if the direct 
measurement method of condensate collection that was developed 
during prior testing of a condensing boiler would be adequate for 
direct measurement of the condensate from gas-fueled forced- 
warm-air condensing furnaces. Results of these tests were for pur- 
poses of supporting a test procedure proposed by the Department 
of Energy and responding to questions raised in comments to the 
proposed procedures. Another objective of these tests was to quan- 
tify the effects of varying test-room ambient temperatures and rela- 
tive humidity in the rate of condensate collected with condensing 
furnaces. 
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13510 (PNL—5743) Marketing manufactured housing 
under the “Super Good Cents” Program. Mohler, B.L.; 
Smith, S.A. (Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1986. Contract AC06-76RL01830. 75p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86005649. 
The objective of this study is to propose a strategy for in- 
cluding manufactured housing (MH) in Bonneville Power 
Administration’s Super Good Cents (SGC) Program. This report 
presents information on the site-built SGC program, the character- 
ization of MH consumers, the options for including MH in the 
SGC program, and the recommendations for including MHs in the 
SGC program. The purposed strategy for including MHs in the 
SGC program is designed to reduce risks to manufacturers and 
dealers, stimulate demand, and allow for maximum flexibility. 


13511 (TTKK-F—1983/4) Indoor air quality and ventila- 
tion control in public buildings. Kulmala, V.; Salminen, A.; 
Graeffe, G.; Janka, K.; Keskinen, J.; Rajalaj M. (Tampere 
Univ. of Tech. (Finland). Dept. of Physics). Oct 1983. 36p. 
(In Finnish). Tampere Univ. of Technology (Finland). 
Dept. of Physics. 

This report deals with the indoor air quality of public build- 
ings and possibilities to energy conservation by ventilation control. 
As an introduction, factors affecting indoor air quality are discussed 
briefly. The characteristic features of indoor pollution in public 
buildings is stressed. Pollutants from periodic indoor sources, 
mostly related to human activities, are suspected to correlate best 
with the use of the building. A model of indoor pollutant concen- 
trations is presented, which accounts for periodic ventilation and 
continuous or periodic pollutant source. To characterize indoor air 
quality, long-term monitoring of radon, aerosols and carbon dioxide 
was carried out in two Finnish public buildings (both high schools 
with office spaces). Radon and aerosol concentrations were meas- 
ured continuously using self-developed monitors, and CO2 with 
MIRAN 1A infrared specrometer. As expected, aerosol and CO: 
concentrations are highest during the working hours (indoor 
sources dominant), whereas radon concentration peaks at night (soil 
gas a continuous source) and decreases when ventilation is turned 
on. The ‘decay’ of radon concentration was also used to estimate 
the ventilation rate. CO: and aerosol correlate well with each other 
having a correlation coefficient of 0.94. However, the rapid consen- 
tration fluctuations of the indoor aerosol, caused by several factors, 
make its applicability to ventilation control questionable. A review 
of available measurement techniques and indoor pollution data indi- 
cated that at present CO: is best suited for the ventilation control 
by demand. A case study was then conducted in one of the re- 
search buildings, where the speeds of both the exhaust and inblow 
fans were controlled with frequency converters proportionally to 
the indoor CO: concentration. Using this arrangement the measured 
daily energy savings were 13-20%. 


13512 (VTT-TIED—434) Effects of different living habits 
and house lay-outs in energy consumption of small houses. 
Taimisto, O. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland)). Mar 1985. 70p. (In Finnish). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE85752806. 

The Finnish Housing Exhibition is arranged every year. In 
1982 the site of the exhibition was the town of Forssa in South- 
western Finland. 18 houses with 31 apartments were selected to 
form a research target for 7 separate studies. The aim of this study 
was to outline the meaning of different living habits and house lay- 
outs in the total household energy consuraption. The methods of 
various inquiries and continuous measurements were used. A de- 
tailed energy balance is formed to eliminate other factors. The fluc- 
tuations between consumption factors of separate households are 
compared and the caused are discussed in coordinance with the in- 
quiry results. The living habits were easy to detect and therefore 
the effects were easily measured. The explanation behind large or 
very small consumption is always unique and conclusions are pre- 
sented together with the results. The idea to optimize energy con- 
sumption with a house lay-out is somewhat more abstract. The 
methods of using thermal zones and more window area to collect 
sun radiation are discussed. The nature of this research is to show 
with practical methods the measurable effects of the factors men- 
tioned above. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3291 Buildings 


13513 (VTT-TUTK—359) Hydraulic and thermal per- 
formance of water radiator network. Kohonen, R.; Laitinen, 
A.; Virtanen, M. (Valtion Teknillinen Tutkimuskeskus, 
Es (Finland)). Aug 1985. 188p. (In Finnish). NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE86750618. 

Criteria for the design and dimensioning of a water radiator 
heat distribution network based on the requirement of hydraulic 
stability are introduced. Hydraulic analysis are done by a computer 
program based on the analogue between the mass flow rate and 
electricity current and the pressure drop and voltage, respectively. 
The simulation method has been verified with measurements done 
in the La Chamiere building in Lausanne (Switzerland) within the 
IEA-collaboration. The present work introduces a new computer 
aided method for the re-adjustment of a water radiator network. 
The new resistance factors of valves corresponding to the new flow 
equilibrium producing the new room temperatures are calculated 
with the hydraulic network simulation method. The mass flow rates 
of radiators are calculated from the heat emission characteristics 
and the operation temperatures of radiators. The dynamic thermal 
behaviour of the system consiting of a radiator, thermostatic valve 
and room space was analyzed by computer simulation. The effects 
of the valve authority, proportional band, hysteresis and heat con- 
duction from the inlet pipe were studied. According to the comput- 
er simulations primary heat consumption is increased if proportional 
band, hysteresis or heat conduction is increased or if valve author- 
ity is decreased. Correspondingly, the indoor temperature variance 
is increased, expect in the case, when the valve authority is de- 
creased. The thermal capacity (massiveness) has an insignificant 
effect on the annual heating energy consumption. Finally, some 
practical recommendations for the design and dimensioning of a 
water radiator network are introduced. 


13514 Proceedings of the 7th heat pump technology con- 
ference. Stillwater, OK; Oklahoma State University (1984). 
168p. (CONF-8410153—). Office of Engineering Extension, 
512 Engineering N., Stillwater, OK 74078. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

Twenty-two papers were presented at the conference. 
Twenty-one papers are included in the Proceedings. A separate ab- 
stract was prepared for each of the 21 papers for the Energy Data 
Base (EDB). 


13515 DOE-residential and commercial heat pump R & 
D program. Fiskum, R.J. (Dept. of Energy, Washington, 
DC). pp II.1-I1.5 of Proceedings of the 7th heat pump tech- 
nology conference. Stillwater, OK; Oklahoma State Univer- 
sity (1984). (CONF-8410153—). 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

DOE research activities related to residential and commer- 
cial heat pump technology are supported by the Office of Building 
Energy Research and Development, Building Equipment Division 
under the DOE Assistant Secretary of Conservation and Renew- 
able Energy. The goals of the Building Equipment Division are to 
conduct long range, high risk technology R & D to provide the 
private sector with the technical basis for developing and testing 
high-efficiency equipment utilized in the operation of residential 
and commercial buildings and to carry out the intent of P.L. 94-163 
as amended by P.L. 95-619 including development of test proce- 
dures, support to the Federal Trade Commission (FTC) Appliance 
Labeling Program, energy efficiency standards, and consumer edu- 
cation. 


13516 TVA’s operational experiences with heat pump 
water heaters. Sheldon, T.L. (Tennessee Valley Authority, 
Chattanooga). pp VI.1-VI.5 of Proceedings of the 7th heat 
pump technology conference. Stillwater, OK; Oklahoma 
State University (1984). (CONF-8410153—). 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

TVA’'s first operational experience with heat pump water 
heaters (HPWH) began in June 1979 with a 2-year field test of 9 
units at Russellville, Alabama. The success of this test led TVA to 
further investigate the HPWH as a conservation device and the in- 
clusion of the HPWH in TVA's conservation programs. In October 
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1982, the HPWH was included in TVA’s new conservation pro- 
gram known as The Energy Package. However, the consumer did 
not respond as was anticipated and the program has progressed 
much slower than was expected. There are several factors that can 
be attributed to the lack of enthusiasm for HPWHs, but the major 
one seems to be a lack of public awareness of hot water usage and 
the HPWH as an alternate method of heating water. Although the 
number of installations under TVA’s HPWH Program has been less 
than predicted, there have been successes. The 284 installations 
have been performing well with no major complaints from the con- 
sumers. The number of installations is increasing each month, indi- 
cating HPWHs are gaining public recognition. 


13517 Laboratory test, design model validation, and para- 
metric study of a heat pump water heater. Zimmerman, K.H. 
(Oak Ridge National Lab., TN). pp VII.1-VII.6 of Proceed- 
ings of the 7th heat pump technology conference. Stillwa- 
ter, OK; Oklahoma State University (1984). (CONF- 
8410153—). Contract AC05-840R21400. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

Heat pump water heater (HPWH), units now available are 
first generation design, assembled with available components which 
were developed for other uses. Therefore, it is likely that the units 
can be improved. The objective of the research activities described 
is to provide an analytical capability that can assist the industry in 
evaluating the effect of improved components or new design fea- 
tures on HPWH system performance. This experimental and analyt- 
ical study began by collecting sufficient data to form a data base on 
the steady-state performance of a residential HPWH unit. The ana- 
lytical steady-state model was formulated as a modification of an 
existing heat pump model by developing new subroutines. The ex- 
perimental data was used to formulate and validate an analytical 
steady-state model. The model can be used to evaluate recommen- 
dations for improvements in component and system design. Early 
parametric study results are included to illustrate the model's poten- 
tial usefulness in design studies. 


ht Predicted energy savings for a ae oe 

p utilizing a fluidized-bed heat exchanger. Vin 
EA (Oak Ridge National Lab., TN). pp VIII. 1-VIIL! 9 of 
Proceedings of the 7th heat pump technology conference. 
Stillwater, OK; Oklahoma State University (1984). (CONF- 
8410153—). Contract AC05-840R21400. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

The objective of this study was to determine if the energy 
efficiency of an optimized, state-of-the-art, residential heat pump 
could be increased by utilizing a fluidized-bed heat exchanger in 
place of a conventional heat exchanger on the out-door side of the 
heat pump system. Using the Oak Ridge National Laboratory 
(ORNL) Heat Pump Model, comparisons were made between the 
advanced system (utilizing a fluidized-bed heat exchanger) and the 
base system (optimized, state-of-the-art) in eleven cities. The calcu- 
lated annual energy savings for the advanced system ranged from 
29 to 777 kWh/yr, with the largest savings occurring in areas 
where the frosting and defrosting losses of the base unit are great- 
est, such as in the northeast. 


13519 Free Piston Stirling Engine heat pump develop- 
ment. Marusak, T.J.; Clinch, J.M. (Mechanical Technolo; 
Inc., Latham, NY). pp IX. 1-1X.6 of Proceedings of the Th 
heat tre he technology conference. Stillwater, OK; Oklaho- 
ma State University C984), (CONF-8410153—). 

From 7. heat pump technology conference; Tulsa, OK, USA 


(15 Oct “? 

The Free-Piston Stirling Engine (FPSE) is an important 
prime mover option in developing a viable gas-fueled heat pump 
for residential applications. The Stirling engine, while potentially 
attractive from a performance, life, and cost standpoint, is on a 
long-term development track. The main technical goal of the work 
is the integration of the most advanced, reliable system components 
into a prototype FPSE heat pump module for laboratory testing 
and evaluation. The technical goals that were achieved during 1983 
are discussed. Specifically, the external heat system efficiency was 
increased from 70 to 80% (HHV), and the engine's indicated me- 
chanical efficiency was increased from 24 to 32%. The engine's dis- 
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placer control motor efficiency was also improved, and a one-third 
reduction in parasitic power was achieved. In addition to engine ef- 
ficiency gains, reliability and durability were also substantially in- 
creased. Several components with unacceptable failure rates were 
identified for improvement. Finally, an economic analysis was per- 
formed for both heat pumps and cogenerator systems, the results of 
which showed that the FPSE Heat-Actuated Heat Pump (HAHP) 
configuration may have good economic potential for residential 
space conditioning. 


13520 Battelle Dual-Cycle Absorption Heat Pump. 
Hanna, W.T.; Wilkinson, W.; Ball, D.A.; Maret, A.R. (Bat- 
telle-Columbus Div., OH). pp X.1-X.4 of Proceedings of the 
7th heat pump technology conference. Stillwater, OK; 
Oklahoma State University (1984). (CONF-8410153—). 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

Rapidly increasing prices of natural gas provide an impor- 
tant and clear need for more energy-efficient gas-using equipment. 
The gas-fired heat pump offers the potential of a significant effi- 
ciency increase over conventional gas furnaces. Yet, despite inten- 
sive development efforts over the past 5 to 10 years, it has not been 
possible to successfully demonstrate a cost-effective unit for resi- 
dential applications in the US. Gas-fired heat pumps now under de- 
velopment are basically of two types: engine-driven and absorption. 
Engine-driven systems are often complex and expensive; significant 
technical advances appear to be necessary to reduce cost and im- 
prove reliability before successful commercialization will be possi- 
ble. Absorption systems offer the promise of being simpler and 
more reliable than engine-driven units and on this basis, they repre- 
sent the best opportunity for early commercialization of a cost-ef- 
fective, reliable gas-fired heat pump. The Battelle Dual Cycle Ab- 
sorption Heat Pump (BAHP) is discussed. 


13521 Assessment of ground-coil heat pump technology. 
Fischer, R.D.; Stickford, G.H.; Jakob, F.E. (Battelle Colum- 
bus Labs., OH). pp XIV.1-XIV.17 of Proceedings of the 7th 
heat pump technology conference. Stillwater, OK; Oklaho- 
ma State University (1984). (CONF-8410153—). 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

Results from an analytical comparison of the performance 
and economics of residential space conditioning with three types of 
ground-coupled heat-pump systems and air-source systems in ten 
metropolitan areas of the US are presented. Additional results, from 
parametric analyses of the effects of costs, soil properties, operating 
strategy, and alternate system configurations are also s 
This work was conducted with major inputs from the Oak Ridge 
National Laboratory (ORNL) in selecting ten representative cities, 
characterizing the water table and soil layers in each city, and com- 
puting representative residential space conditioning loads and air- 
source heat-pump performance in each city. Computer models were 
prepared for deep-well and multiple shallow-well ground coupling 
which operate stably with time steps of about one-quarter hour. 
The model for the horizontal coil is based on the Brookhaven 
GROCS model with revisions to include thermal resistances due to 
convection within the tube and conduction through the wall of the 
plastic tubing. For this initial effort, reasonable values for many 
variables had to be selected based on intuition and experience; how- 
ever, the study does provide parametric data for major variables 
such as depth or length of the ground coil. 


13522 Optimization of a ground coupled heat pump. 
Baxter, V.D.; Catan, M.A. (Oak Ridge National Lab., TN), 
pp XV.1-XV.10 of Proceedings of the 7th heat pump tech- 
nology conference. Stillwater, OK; Oklahoma State Univer- 
sity (1984). (CONF-8410153—). Contract AC02-76CH00016. 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

A project to optimize a ground coupled heat pump (GCHP) 
system for a northern climate is described. The project received its 
impetus from the well-circulated question of how well such a 
system could perform with a heat pump which was designed specif- 
ically for ground coupled heat pump systems operating in a north- 
ern climate. The project originally sought to optimize the Annual 
Performance Factor of a heat pump system with a given ground 
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coupling device. This objective grew in several stages to the 
present objective: to minimize the life cycle cost for the entire 
system. In order to achieve this objective a number of modeling 
tools were developed which will likely be of interest in their own 
right. For the present, only systems with horizontal ground coils in 
a given house in the Pittsburgh area are considered. The types of 
components used in the heat pump are essentially conventional, 
only their relative dimensions may be considered unconventional. 
The method of this study is derived from one used to optimize an 
air-source heat pump for operation at standard steady state condi- 
tions. A computer model, created at Oak Ridge National Laborato- 
ry (ORNL), was used tc predict heat pump performance for a spec- 
ified configuration and operating conditions. 


13523 Cooling performance improvement of a horizontal 
ground coupled heat pump. McGraw, B.A.; Baugh, R.N.; 
Johnson, W.S.; W. (Univ. of Tennessee, Knox- 
ville). pp XVIL1 “XVILB of Proceedings of the 7th heat 
re p technology conference. Stillwater, OK; Oklahoma 
tate University (1984). (CONF-8410153—). 

From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct 1984). 

Performance of the horizontal-coil ground-coupled heat 
pump system in TECH House I at the Tennessee Energy Conserva- 
tion in Housing Facility is reported for the summers of 1983 and 
1984. The overall coefficients of performance (COP) were 1.80 
(1983) and 2.41 (1984) while the overall cooling seasonal perform- 
ance factor (SPF) was 1.11 (1983) and 1.43 (1984) with the system 
located within the conditioned space. If the system had been out- 
side the conditioned space, an SPF of 1.31 (1983) and 1.76 (1984) 
would have been realized. In both years, the systems were identical 
with the exception that prior to the 1984 cooling season, the 
ground coil was excavated and a new one of identical length was 
installed using sand as a backfill material. Although the 1984 SPF 
was 29% higher than that measured in 1983, the improvement 
cannot be totally attributed to the backfill material. During the 
summer of 1983, 30% more cooling degree days were incurred than 
in 1984. A decrease in runtime (as a result of the lower ambient 
temperatures) would also increase the performance factor. 


13524 Earth-coupled heat pumps for residential heat/cool 
and hot water. Braud, H.J. (Louisiana State Univ., Baton 
Rouge). seh III. 1-XVIIL6 of Proceedings of the 7th heat 
~— technology conference. Stillwater, OK; Oklahoma 
tate University U (1984). (CONF-8410153—). 
From 7. heat pump technology conference; Tulsa, OK, USA 
(15 Oct cee. 

Vertical closed-loop heat exchangers were used for earth 
heat exchange for heat pumps. Residential energy saving with the 
earth-coupled system as compared to air-source air-conditioning 
and natural gas heat was 5839 kwh (21%) and natural gas for cen- 
tral heat was discontinued. Average gas consumption was 16.6 
mef/year before. The system used two water-to-air heat pumps for 
space heat/cool and a water-to-water heat pump for hot water 
needs in excess of the de-superheater output of one of the space 
conditioning units. 


3202 Transportation 
REFER ALSO TO CITATION(S) 13427 


13525 § (ANL/CNSV-TM—169) Transportation energy 
demand from 1980 to 2010: the ANL-85N2 forecast. Millar, 
M.; Vyas, A. (Argonne National Lab., IL (USA)). Aug 
1985. Contract W-31-109-ENG-38. 42p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86005674. 

As part of ongoing work for the US Department of Energy 
(DOE), Argonne National Laboratory's Center for Transportation 
Research develops new and detailed forecasts of US transportation 
energy demand by mode and fuel type. The purpose of these fore- 
casts, the latest of which is known as ANL-85N2, is to provide the 
planning detail to guide DOE's long-range research and develop- 
ment program for transportation engines and fuel. The ANL-85N2 
forecast is consistent with the overall economic, demographic, and 
price assumptions of the national Energy Policy Plan, yet differs by 
providing a finer level of detail and enhanced capability for sensi- 
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tivity analysis within the transportation sector. The principal fea- 
ture of ANL-85N2 is the steady growth in travel during the 1980 
to 2010 period (increases ranging from 28% for domestic water- 
borne commerce to 61% for personal vehicles, 74% for commercial 
trucks, and 157% for rail freight). However, because of relatively 
modest technological improvements and modal shifts, total trans- 
portation energy use declines through 1990 and then rises at an in- 
creasing rate. The number of automobiles per household, vehicle- 
miles of travel per household, and transportation energy consump- 
tion per capita decline through 2000, while transportation energy 
per dollar of gross national product, freight energy per ton-mile, 
and passenger energy per capita continue to fall (but at a declining 
rate) through 2010. The report concludes by comparing ANL-85N2 
with other recently released forecasts and discussing certain under- 
lying factors that apparently influence the various forecasts. 33 
refs., 11 figs., 17 tabs. 


13526 (DOE/NASA—0457-1) Future heavy duty truck- 
ing engine requirements. Strawhorn, L.W.; Suski, V.A. 
(American Trucking Associations, Inc., Alexandria, VA). 
Mar 1985. Contract AI01-80CS50194. 162p. (NASA-CR— 
174996). NTIS, PC A08/MF AOl; 1; GPO Dep. File 
Number DE86005524. 

Developers of advanced heavy duty diesel engines are en- 
gaged in probing the opportunities presented by new materials and 
techniques. This process is technology driven, but there is neither 
assurance that the eventual users of the engines so developed will 
be comfortable with them nor, indeed, that those consumers will 
continue to exist in either the same form, or numbers as they do 
today. To ensure maximum payoff of research dollars, the equip- 
ment development process must consider user needs. This study de- 
fines motor carrier concerns, cost tolerances, and the engine param- 
eters which match the future projected industry needs. The ap- 
proach taken to do that will be explained and the results presented. 
The material to be given came basically from a survey of motor 
carrier fleets. It provides indications of the role of heavy duty vehi- 
cles in the 1998 period and their desired maintenance and engine 
performance parameters. 53 refs., 9 figs., 8 tabs. , 


(NP—6750170) Project OILFISH”. Investigation 


of the resistance of trawl gear. Wileman, D.A. (Dansk Fis- 
keriteknologisk Inst., Hirtshals). 1984. 127p. NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86750170. 

A substantial proportion of a typical trawlers fishing trip is 
spent actually towing the fishing gear. During this time the resist- 
ance of the vessel is insignificant compared to the resistance of the 
gear and this gear resistance therefore has a large effect upon the 
vessels overall fuel economy. In the past fuel prices have been rela- 
tively low, and fish prices relatively high given little incentive to 
gear manufacturers and fishermen to develop gears with lower 
towing resistance. This situation has now changed and the manufac- 
turers are now aiming to produce modified trawl designs which 
will maintain the fishermans catch potential but reduce his fuel 
costs which now can be 50% of his total expenses on a fishing trip. 
It is the prime aim of this report to provide this gear component 
drag information for a range of typical Scandinavian trawls, to 
evaluate how these drags can be reduced by the rerigging of the 
gear or the use of alternative commercially available products and 
to suggest areas of future research and development. 


13528 (VTI—285) Benefits of using electric engine heat- 
ers in cars, Westman, K. (Statens vaeg- och Trafikinstitut, 
Linkoeping (Sweden)). 1985. 65p. (In Swedish). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86750202. 

In addition to easier starting, engine heaters have also been 
found to produce fuel savings. The report is intended to show how 
much fuel the individual motorist and motorists in general can save 
in one year by using an electric engine heater. A further objective 
is to determine if and when profitability can be expected by the in- 
dividual and/or the community through using electric engine heat- 
ers. 
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REFER ALSO TO CITATION(S) 12671, 12871, 13443, 13500, 13994, 13995, 
13996, 13997, 14465, 14511, 14572 


13529 (AD-A—160272/1/XAB) Cost/benefit analysis of 
the heat recovery incinerator (HRD. Final report, June 1984- 
February 1985. Roberts, R.M.; Swanson, K.T.C. (Naval 
Civil Engineering Lab., Port Hueneme, CA (USA)). Sep 
1985. 77p. (NCEL-TN—1735). NTIS, PC A05/MF AOl1. 

This report discusses the sensitivity of heat-recovery inciner- 
ator (HRI) cost/benefits to various techno-economic parameters as- 
sociated with the HRI computer model. These sensitivity data are 
presented in a form to aid in the conceptual design of the optimum 
HRI facility for a given Navy activity. The following techno-eco- 
nomic parameters are listed in order of their expected importance, 
considering both variance and sensitivity, to cost/benefit criteria of 
the HRI computer model: solid-waste heating value, boiler thermal 
efficiency, energy inflation rate with respect to general inflation, 
cost of conventionally generated steam, solid-waste disposal cost, 
differential landfill inflation of disposal cost, capital cost, and ratio 
of ash-to-waste input. Naval Facilities Engineering Command 
policy regarding HRI construction at Navy activities is to seek al- 
ternative waste management opportunities such as the use of nearby 
resource recovery facilities that have been financed and erected by 
private operators or civic entities. 


13530 (CONF-8311276—, pp 7.1-7.18) Heat pump appli- 
cations. Wolf, H. 1983. NTIS (US Sales Only), PC A06/MF 
AO01. File Number DE86750174. 

From Heat pump workshop; Copenhagen, Denmark (1 Nov 
1983). 

' The availability and price of natural gas for heating purposes 
in the Netherlands, in many cases annihilates the heat pump advan- 
tage, whereas the price of electricity either is comparable or higher 
than in other countries of Western-Europe. Additionally the appli- 
cation of heat pumps has to compete with other methods of energy- 
conservation such as improved thermal insulation of houses and 
high-efficiency gas heaters. The situation is somewhat different for 
larger heat pump units, applied in industrial processes, especially 
when both heat and cooling are required, such as for heat-recovery, 
drying-systems and low-temperature heating. In textile-, paint- and 
paper manufacturing industries, also in dairy- and food-industries 
and in the agrarian sector these units (some 100 to 1000 kW) are 
considered and/or being used. Also the combination of a wind tur- 
bine and a heat pump is being investigated. 


13531 (DOE/CE/30784—T2) Who's Who in energy re- 
covery from waste. Richard, D. (comp.). (Science Applica- 
tions International Corp., Falls Church, VA (USA)). Oct 
1985. Contract AC01-83CE30784. 40p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86005429. 

This is a directory of organizations and individuals that are 
actively involved in energy recovery from municipal waste. Pur- 
pose is to facilitate technology and information transfer within the 
industry and to provide a resource to those communities that are 
developing or considering municipal waste-to-energy projects. 
More than 750 entries are contained. 


13532 (DOE/CE/40561—T2) Industrial Market and 
Energy Management Guide. Standard Industrial Classifica- 
tion 20 food and kindred products industry. (American Con- 
sulting Engineers Council, Washington, DC. Research and 
Management Foundation). 1985. Contract FGO1- 
84CE40561. 224p. American Consulting Engineering Coun- 
cil, 1015 Fifteen Street, N.W., Washington, DC 20005. File 
Number T1I86005612. 

An overview is provided of the industrial market in the food 
and kindred productions industry, including an overall description 
of the market, its size, and attitudes toward more energy efficient 
operations. Information is given both graphically and written, on 
the actual processing of raw meats, vegetables, fruits, and liquids 
into foods processed and packaged for consumption. Specific 
energy efficiency technologies are then discussed which have been 
used in the food processing industry. (LEW) 
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13533 (DOE/CE/40561—T4) Industrial Market and 
Energy Management Guide. Standard Industrial Classifica- 
tion 30 rubber and plastic products industry. (American Con- 
sulting Engineers Council, Washington, DC. Research and 
Management Foundation). 1985. Contract FGOI- 
84CE40561. 87p. American Consulting Engineers Council, 
Washington, DC 20005. File Number T186005874. 

Purpose of this section of the "Industrial Market and Energy 
Management Guide” is twofold: First, to provide an overview of 
the industrial market for consulting engineers in the rubber and mis- 
cellaneous plastic products industry by providing an overall de- 
scription of the market, its size, and attitudes toward more energy 
efficient operations. Second, to present sources of information to 
help consulting engineers locate these industries on a local and na- 
tional level, and further assess their market opportunities. The facts 
and figures that describe the various elements of this industrial 
sector are presented, along with its national distribution of plant lo- 
cations, and resources where more detailed information can be 
found. Process flow diagrams and process step descriptions are pre- 
sented. 


13534 (DOE/ET/13124—T2) Energy analysis of 108 in- 
dustrial processes. Brown, H.L.; Hamel, B.B.; Hedman, 
B.A.; Koluch, M.; Gajanana, B.C.; Troy, P. (Drexel Univ., 
Philadelphia, PA (USA). Dept. of Mechanical Engineering 
and Mechanics). 1985. Contract AC02-76ET13124. 322p. 
NTIS, PC Al4/MF A0Ol; 1; GPO Dep. File Number 
DE86005389. 


The data base of 108 industrial processes is an outgrowth of 
an effort initiated in 1976 by Drexel University under contract to 
the Energy Research and Development Administration. Its purpose 
was to provide a preliminary assessment of the quantity and quality 
of waste energy which may be economically practical to recover in 
the industrial sector. As part of the initial effort, a two-digit indus- 
trial data base was developed to characterize and correlate industri- 
al energy utilization and waste energy sources. Identification of 
major waste streams of this level permitted a preliminary analysis 
of waste energy recovery potential to be undertaken. The result of 
this effort is an industrial data base consisting of energy utilization 
data for 60 four-digit SIC industries. Selected on the basis of 
energy consumption as given in the 1976 Annual Survey of Manu- 
facturers, these four-digit industries represent over 70% of the 
United States industrial manufacturing energy consumption. This is 
based on energy consumed as purchased fuels. The data base in- 
cludes industries from 13 of the 20 two-digit SIC’s (20 to 39) in the 
industrial manufacturing sector. 


13535 (DOE/ID/12444—T1) Technology development of 
thin strip metal casting: feasibility study. Final report. Flem- 
ings, M.C.; Grant, N.J. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). Jan 1984. Contract AS07-83ID12444. 164p. 
NTIS, PC A08/MF A0Ol; 1; GPO Dep. File Number 
DE86005068. 


The technical problems in producing thin steel strip in the 
0.010 inch to 0.187 inch range by direct casting technology are 
very great and include the problems of (1) achieving adequate 
throughput, (2) metal feed design, and (3) achieving strip of accept- 
able surface finish free of cracking and other defects. This last point 
comprises the “crux problems” of development of a practical strip 
casting technology, and any new process must solve these prob- 
lems. Our work in this program has two major thrusts. One was 
experimental and mathematical modelling investigations of a specif- 
ic casting technology (wheel casting) with emphasis on innovative 
techniques for solving the crux problems mentioned above, the 
second was a literature review and modelling study of two other 
approaches to strip casting: semi-solid casting, and spray forming. 
Work was also performed on modelling two alternative approaches: 
semi-solid casting and spray-forming. 


13536 (DOE/NBM—6005723) Compressed air systems: a 
guidebook on energy and cost savings. Talbott, E.M. (Vari- 
gas Research, Inc., Timonium, MD (USA)). 1986. 197p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE86005723. 
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This guidebook seeks to increase the awareness of the com- 
pressed air equipment designers, system engineers and air users to 
the opportunities for conserving energy. By suggesting methodolo- 
gy and offering approaches to energy and cost analysis, it is expect- 
ed to motivate conservation through better system design and man- 
agement. It has been the intention that the book be factual and un- 
derstandable to working level engineers and supervisors, and that 
“the results be seen on the factory floor.” Therefore, a style some- 
what less formal than that of the most technical reports has been 
adopted. Significant data and methodology are still covered. 


13537 (LBL—16426) Energy efficiency in commercial 
food service refrigeration: an assessment of technical potential 
and data needs. O’Regan, B.C.; Greenberg, S. (Lawrence 
Berkeley Lab., CA (USA)). Jul 1984. Contract AC03- 
76SF00098. 15p. (EEB-BED—84-06). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005848. 

Food-service refrigeration equipment consumes about 11 x 
10° kWh/y in the United States. Over the long run, probably 40% 
of the consumption of this end-use can be economically conserved, 
equivalent to almost a 1% reduction in the electricity consumed by 
the commercial sector. This paper discusses the typical equipment 
used in this end-use, the sources of reduced energy use, and out- 
lines the research needed to further quantify and accomplish this 
potential. 


13538 (LIU-TEK-LIC—1985-03) Alfa-log, a computer 
system for analysis and control of energy systems. Ottosson, 
H. (Linkoeping Univ. (Sweden). Dept. of Mechanical Engi- 
neering). 1985. 138p. (In Swedish). NTIS (US Sales Only), 
PC A07/MF AO1. File Number DE86750206. 

A microcomputer based system for control and measurement 
of energy equipment is described. Field tests of the system is re- 
ported and the software developed is reviewed. The system is now 
in commercial production. 


13539 (LUTKDH/TKKA—1001-1-119-1985) Drying of 
porous granular materials. Hallstroem, A. (Lund Univ. 
(Sweden). Dept. of Chemical Engineering). May 1985. 127p. 
NTIS (US Sales Only), PC AO7/MF AOl1. File Number 
DE86750192. 

The energy used in industrial drying can be reduced by 
process optimization. Improved knowledge concerning the nature 
of mass transfer is then needed. The energy situation in industrial 
drying is discussed in this work, with special regard to the Swedish 
chemical industry. The literature on mass and heat transfer is sur- 
veyed. An experimental study is presented of the isothermal drying 
of porous granules in a fixed bed under constant conditions. Granu- 
lated mono calcium phosphate and four fertilizer types were inves- 
tigated. All results confirm the assumption of vapour diffusion as 
the rate-determining mechanism of drying. The process is described 
by a shrinking core model, where the driving force is calculated 
from sorption equilibrium data. One experimental drying curve for 
each material is needed to predict drying times under different con- 
ditions. A study is presented of alternating boundary conditions, 
such as those invoked by the flight-and-soaking movement in rotar- 
dryers. The phenomenon was simulated experimentally using a pul- 
sating gas flow in a fixed bed of drying material. In an apporximate 
method of calculation, the effect of pulsation is compared to a con- 
tinuous external film resistance to mass transfer. The equivalent 
mass transfer coefficient is proportional to Vtsub(d) / (tsub(d) + 
tsub(r)), where tsub(d) and tsub(r) are the durations of the drying 
and resting periods, respectively. The models above were used to 
simulate the drying of fertilizers in a large industrial rotary dryer. 
The results were compared with measured data, including moisture 
and temperature profiles in the dryer. An effective heat transfer co- 
efficient was obtained from the results of the experiments. A corre- 
lation is presented for the solids residence time. Mathematical simu- 
lations were used to show the effects of changing the process pa- 
rameters. Modifications are presented that would lead to improved 
energy economy. 
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13540 (NP—6770064) Technologies for saving energy in 
agriculture. Status report 1984, (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.); Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
jektleitung Energieforschung). 1984. 290p. (In German). 
NTIS (US Sales Only), PC A1i3/MF A0O1. File Number 
DE86770064. 

The report on the present state of research contains 18 
papers in which technologies for saving primary energy in agricul- 
ture are presented. The following subject areas are dealt with: Solar 
drying; the use of biomass; integrated energy concepts; underglass 
horticulture. For each of the 18 papers, a separate summary of con- 
tents has been made. 


13541 (NP—6770064, pp 25-41) Performance measure- 
ments on existing solar plants in agriculture. Meuren, K.; 
Reuss, R.; Vogt, S.; Schulz, H. 1984. (In German). NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

An air collector with a maximum performance capacity of 
220 kW (529 m?) was installed in order to pre-heat the air for an 
oil-fired herb-drying plant with max. thermal output of 650 kW. 
The solar part of the plant reaches the level of 35% output on 
some days and contributes to the saving amounting to about 30% 
of the annual fuel costs. As the collector was designed as a simple 
solution and involved only a fairly low investment, it will probably 
pay for itself in about 11.5 years. The materials used were already 
energetically amortised after the first year of operation. For the 
solar piggery heating, 124 m? of home-made collectors were set up. 
When measurements were taken, serious faults in the switching 
technology were found. Measurements taken in the heating period 
84/85 promise more favourable results. The data drawn from the 
characteristic lines of the collectors book as though the type of col- 
lector installed is only partially suitable for heating purposes. Cost/ 
benefit calculations and simulation calculations will be necessary for 
a final assessment, however. 


13542 (NP—6770064, pp 42-57) Checking simple air col- 
lectors. Schulz, H.; Reuss, R.; Meuren, K.; Vogt, S. 1984. 
(In German). NTIS (US Sales Only), PC A13/MF AOI1. 
File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

The aim of this research project is to determine the thermic 
performance capacity of simple air collectors and to gain technical 
data on the materials used. At the same time, particular consider- 
ation was given whilst surveying them to the planned area of use 
for heating fresh air. An extension of the test stand means that fixed 
measurements according to ASHRAE or NBS can be carried out. 
A survey of 105 home-built solar plants showed that further devel- 
opments and improvements are necessary and worthwhile, because 
minor structural mistakes during installation can have serious re- 
sults. Technical supervision checking the measurements when the 
plant goes into operation could be of great help here. Management 
considerations show that higher use of capacity is especially desira- 
ble in the case of air collectors. For this reason, hybrid collectors 
will be studied more closely later in the project, as they can be 
used for heating water and/or air, which means better use of capac- 
ity. 


13543 (NP—6770064, pp 91-101) Cereals drying in 
Brazil using alternative fuels. Strehler, A.; Schulze-Lam- 
mers, P.; Schmitz, H.P.; Freund, R. 1984. (In German). 
NTIS (US Sales Only), PC Al3/MF AOl. File Number 
DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

Possible ways of using the various vegetable residual sub- 
stances available in Brazil for the drying of agricultural produce 
were to be tried out and optimised by the construction and oper- 
ation of a demonstration plant. It was to be fuelled with residual 
material that had not been used previously and had often presented 
disposal problems. In the test programme, test runs with different 
fuels will be carried out and their use optimised, in order to create 
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the necessary basis for more widespread use for drying purposes. 
The choice of system was aimed at showing that functional safety, 
automatic operation and high-level effectiveness make it both eco- 
nomically possible and worthwhile to use it as a substitute for oil 
for grain drying in the storehouses of Cibrazem. 


13544 (NP—6770064, pp 102-116) Burning straw bri- 
renee ae Cs ee eee 

le systems (distilleries, market gardens) with over 
500 kW output. Strehler, A.; Schulze-Lammers, P.; Kraus, 
U.; Apfelbeck, R. 1984. (In German). NTIS (US Sales 
Only), PC A13/MF A01. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

Running a special straw-burning system is too expensive, es- 
pecially for the domestic consumer. In this case, making briquetts 
from straw is a good idea, because furnaces for briquette-burning 
are very much less costly to buy. The study was concerned with 
finding out which furnaces can be used to burn briquettes without 
damaging the environment and in a labour-saving way. Most of the 
firing systems studied required the following modifications before 
they are suitable for burning straw briquettes: adaptation to burning 
from below; inclusion of a hot after-burner with adjustable or regu- 
lated supply of pre-heated secondary air; combination with a suffi- 
ciently well-dimensioned heat exchanger to achieve high efficiency 
under full load; the installation of multistage heat exchangers for 
partial load operations; linking the boilers to heat storage units; im- 
proving ease of servicing by means of maintenance doors; putting 
in sufficiently large ash drawers; installing thermometers for opti- 
mising adjustment control. Fuelling both small and large-scale 
firing installations with straw appears economical. Work is still 
going on to improve the firing quality of large-scale firing plants. 


13545 (NP—6770064, pp 182-192a) Rational energy 
supply of rural regions with intensive agriculture - the Rei- 
chenau example. 1984. (In German). NTIS (US Sales Only), 
PC A13/MF AO1. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

This report describes studies for the use of additive energy 
sources for greenhouse heating. The economic efficiency of the sys- 
tems installed plays a crucial part in this. Four experimental market 
gardens with different systems from Reichenau Island are present- 
ed. These are: one block heating power station, an electric heat 
pump and two diesel heat pumps (514 kW and 50 kW). The block 
heating power station and the electric heat pump are coupled 
through the public grid. The systems are run parallel and bivalent- 
ly. The big heat pump is used for direct comparison with the com- 
pound system of the other two plants. The smaller diesel heat pump 
is being tested in a field experiment under working conditions in a 
market garden. Measurements results have not yet been obtained 
from any of the systems. 


13546 (NP—6770064, pp 193-208) Liebenau model farm. 
Lorre, R. 1984. (In German). NTIS (US Sales Only), PC 
A13/MF A0O1. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

Rational use of energy and the use of renewable energy 
sources from agricultural produce is presented in the example of a 
demonstration site in Liebenau. The following machinery was in- 
stalled: a biogas plant for producing generator gas and recycling 
slurry, a block heating power station consisting of three gas motors 
and a diesel motor with a total output of 240 kW, a combined straw 
and wood-burning system, a heat pump for recycling heat from 
waste air from the piggery, and insulating glazing in the green- 
house. The gas motors for the block heating power station can be 
switched over to natural gas, the diesel motor can be fuelled with 
vegetable oils. The straw. combustion plant necessitated consider- 
able alterations and modifications in the air feed. Finally, a green- 
fodder conservation plant is described. The first few years of oper- 
ation in all these systems have demonstrated the problems involved 
in effective use. Furthermore, the farmer is more dependent than 
ever on outside services. 
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13547 (NP—6770064, pp 209-221) Heating greenhouses 
with solar energy. Zabeltitz, C. von. 1984. (In German). 
NTIS (US Sales Only), PC A13/MF A0Ol1. File Number 
DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

The following conclusions can be drawn for using solar 
energy for heating greenhouses: In the type of climatic conditions 
of, for instance, the Federal Republic of Germany, about 15% to 
25% of the annual heating energy required for heating greenhouses 
can be covered by solar energy. In more southerly countries, such 
as the Mediterranean region, the solar energy percentage can be as 
high as 100% of the heating energy needed. The total annual heat- 
ing energy required is so small, however, that here very little 
money is available for investment in solar heating by contrast with 
conventional heating systems and the heating costs connected with 
it. 


13548 (NP—6770064, pp 222-233) Low-temperature 
heating systems for air conditioning of greenhouses with a 
view to using waste heat from industrial processes. Elsner, B. 
von. 1984. (In German). NTIS (US Sales Only), PC A13/ 
MF AO1. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

A number of different heaters has been developed to suit the 
conditions of heat radiation at low feed temperatures. These heaters 
were installed in greenhouses and use the waste heat from industrial 
processes. The experiments described here in closer detail present 
the measurements obtained from tests using HORITHERM heaters. 
The manufacturer's claims for the output of the heater was not con- 
firmed. The concept of output regulation by means of rev control 
on the ventilators looks unfavourable, as it only covers the top part 
of partial load operation. The heat consumption of the greenhouse 
construction is influenced to only a small extent by the strong turn- 
over of air. The temperature distribution in the greenhouse fulfils 
the requirements. 


13549 (NP—6770064, pp 234-249) Heat recovery in the 
forced air exchange in sealed greenhouses. Ruether, M. 1984. 
(In German). NTIS (US Sales Only), PC A13/MF AO1. 
File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

The complete sealing of greenhouses can reduce energy 
losses through air exchange, but nevertheless, a certain change of 
air is indispensable due to the needs of plant structure. The aim of 
this study is to work out a concept for a controlled forced air- 
change with heat recovery. The test greenhouses are described, in 
which air-change measurements were taken. Then, the concept for 
forced air-change with heat recovery is presented. In one of the 
two greenhouses, two heat exchangers were installed, which could 
be run alternately. First measurements showed a figure for heat re- 
covery of 0.5-0.65. It was possible, moreover, to reduce air humidi- 
ty when the heat exchangers were running, to a considerable 
extent. Also, a very even distribution of CO2 concentration in the 
greenhouse was found. Measurements are still going on. 


13550 (NP—6770064, pp 250-263) Representative survey 
on numerous subjects among 500 market gardening firms with 
cultivation under glass in 1983. Special part: The energy situ- 
ation in greenhouses. Krueger, M. 1984. (In German). NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

The results of a survey of 500 market gardening firms with 
cultivation under glass are documented with regard to the energy 
situation for greenhouses. The following sections were evaluated: 
type of greenhouse skin; energy type used; type of heating system; 
heat requirement; costs; insulation measures; improvement/renewal 
of heating systems. The roofing of the greenhouse is still done in 
90.8% of the greenhouses with single glazing. 55% of firms use this 
method only. For 77.5%, oil is the most important energy source. 
The most frequent type of heating systems is the socalled medium- 
temperature heating (56.6%), especially in the south of the Federal 





1827 / ERA-11/7 


Republic. Low-temperature heating accounts for 35.8%. 20.1% of 
the firms polled were unable to give details of energy costs as a 
percentage of production costs. Altogether, 55.8% of the firms 
have improved insulation, especially with emborred sheeting, other 
insulation sheeting or double/thermal glazing. 32.8% of the firms 
had improved or replaced their heating systems. 


13551 (NP—6770064, pp 264-282) Comparative research 
and demonstration project for using solar energy in heating 
energy-saving greenhouses. Reinken, G.; Vickermann, E.; 
Schradieck, E. P. 1984. (In German). NTIS (US Sales Only), 
PC A13/MF A01. File Number DE86770064. 

In Technologies for saving energy in agriculture. Status 
report 1984. 

The energy situation in 5 experimental greenhouses was to 
be improved with the aid of energy engineering devices and ther- 
mal insulation. The greenhouses are a conventionally heated con- 
trol greenhouse, one with passive use and three with either concen- 
trator collectors, shutter collectors or slatted flat plate collectors. 
Three of these five greenhouses were further optimised. The con- 
ventionally-heated one was fitted with shading, the output regula- 
tion of the ventilator in the passive solar energy greenhouse was 
done by a Thyristor control, and one greenhouse was equipped 
with a sheeting collector instead of the shutter collector. The 
newly-installed equipment is described. Initial results of the meas- 
urements are also given. 


13552 (NSFI-OR—233001.000182) Organic fluids and 
waste heat recovery. Lode, B. (Norges Skipsforsknin nv NTiS (US 
tutt, Trondheim). 1982. 47p. (In Norwegian 
Sales Only), PC A03/MF AOl. File Number ee E8C7SOI6 
The report deals with organic types of refrigerants in con- 
nection with turbo-generator systems. The valuations are based on 
a developed programme system to analyse and evaluate such turbo- 
generator processes. 20% more power can be produced by use of 
organic refrigerants instead of water as working fluid. 


13553 (PB—85-242139/XAB) Destruction of hazardous 
wastes cofired in industrial boilers: pilot-scale parametrics 
testing. Final report. Wolbach, C.D.; Garman, A.R. (Acurex 
Corp., Mountain View, CA (USA). Energy and Environ- 
mental Div.). Aug 1985. 175p. (FR—84-146/EED). NTIS, 
PC A08/MF AO1. 

Thermal destruction of wastes by direct incineration or by 
cofiring with conventional fuels in boilers, furnaces, or kilns is one 
of the most-effective methods currently available for disposal of 
hazardous organic material. However, more information is needed 
on the potential for emissions to the environment during thermal 
destruction. The specific objectives of the current study were to 
identify which of several boiler operational parameters have a 
major impact on boiler destruction and removal efficiency; and to 
evaluate and if practical, establish a mathematical model for pre- 
dicting an upper limit on the amount of cofired waste that could be 
emitted. The program was carried out in three phases: a detailed 
characterization of thermal history and environment of a pilot-scale 
furnace under various sets of operating conditions; a study of the 
DRE of one compound as conditions were varied; and finally, a 
study of DRE’s of several compounds burned simultaneously (a 
composite soup). 


13554 (PB—85-245959/XAB) Assessment of energy-re- 
covery potential of industrial combustion t. 
report, September 1977-December 1982. Engel, P.K.; Hunter, 
S.C.; Cherry, S.S.; Goldstick, R.J. (K VB, rae Irvine CA 
(USA)). Aug 1985. 75p. NTIS, PC A04/MF 

An assessment was conducted to ee = waste heat 
content and energy recovery potential of flue gases from 30 indus- 
trial combustion devices. Pollution controls on nine of the devices 
were evaluated to estimate energy requirements and particulate re- 
duction; energy requirements were compared with incremental 
emissions at electric utilities supplying power for the pollution con- 
trols. Metal processing furnaces had the highest waste heat content 
in the exhaust gas (57%-86% of fuel heat input). The remaining de- 
vices and waste heat content range were: Internal Combustion En- 
gines (21 and 38%), Mineral Kilns (11-55%), Petroleum Process 
Heaters (14-38%), Boilers (10-41%), and Gas Turbine Combined 
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Cycles (15 and 16%). Energy recovery by combustion air preheat, 
process heat utilization, or heat engine cycles was evaluated on a 
preliminary basis and appears to be practical for many of the de- 
vices. Energy requirements for particulate emissions control were 
found to be less than 2.0 percent of heat input. 


(PB—86-100559/XAB) Evaluation of the efficien- 
cy of industrial flares: flare head design and gas composition. 
Final report, October 1983-December 1984, Pohl, J.H.; Soel- 
berg, N.R. (Energy and Environmental Research Corp., 
— CA (USA)). Sep 1985. 140p. NTIS, PC A07/MF 


The report gives continued Phase 4 results of a research pro- 
gram to quantify emissions from, and efficiencies of, industrial 
flares. Initial results were limited to tests conducted burning pro- 
pane/nitrogen mixtures in pipe flares without pilot light stabiliza- 
tion. The work reported here extends the previous results to other 
flare head designs and other gases and includes a limited investiga- 
tion of the influence of pilot flames on flare performance. Results 
included: (1) flare head design influences the flame stability curve, 
(2) combustion efficiency can be correlated with flame stability for 
pressure heads and coanda steam injection heads; (3) for the limited 
conditions tested, flame stability and combustion efficiency of air- 
assisted heads correlated with the momentum ratio of air to fuel 
(the heating value of the gas had only minor influence), (4) limited 
data on an air-assisted flare show that a pilot light improves flame 
stability, (5) the destruction efficiency of compounds depends on 
the structure of the compounds, and (6) for compounds tested in 
this program, the destruction efficiency of different compounds 
could be correlated with the flame stability curve for each. 


13556 (PB—86-102829/XAB) Advanced burner and com- 
bustion controls for industrial heat-recovery systems. Annual 
report, January-December 1984, Ferri, J.L.; Gonzalez, J.M. 
(GTE Products Corp., Towanda, PA (USA)). Jan 1985. 
60p. (REPT—12). NTIS, PC AO/MF AOl1. 

The report details the design and performance of the GTE 
ceramic burner and temperature compensator. Ratio control for 
fuel efficiency becomes less critical as combustion air temperatures 
increase. The additional fuel savings realized with precision ratio 
control on systems with air temperatures over 1000F is small when 
compared with the cost of the equipment. GTE has developed the 
temperature compensator, an inexpensive device which results in 
performance similar to expensive ratio control systems while still 
using standard pressure balancing regulators. 


13557 (PB—86-102878/XAB) Effects of combustion air 

preheat on a forge-furnace efficiency. Final report, October 

1983-December 1984, Ward, M.E. (Solar Turbines, Inc., San 

Diego, CA (USA)). Jun 1985. 131p. (SR—85-R-5155-10). 
S, PC A07/MF AOl. 

A basic thermal analysis of a gas-fired forge furnace can de- 
termine the fuel savings from exhaust energy recovery/combustion 
air preheat on a furnace operating at a single condition, for exam- 
ple, high fire. The capabilities to perform the above comparative 
analysis now exist within a single facility. In the facility, Solar Tur- 
bines Incorporated, has recently installed a newly developed, high- 
temperature metallic recuperator in a new fiber-lined furnace. The 
report summarizes some preliminary test results of instrumented bil- 
lets in selected gas-fired furnaces. 


13558 (STF—15A84026, pp 142-149) Furnace for green- 
houses-CO, production from charcoal. 1984. (In Norwegian). 
NTIS (US Sales Only), PC Al0/MF AOl. File Number 
DE86750605. (CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

Production of CO: from charcoal for use in greenhouses is 
discussed in this paper. Design of several furnaces and plants for 
this purpose are examined together with an analysis of exhaust 
gases. 8 drawings. 
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13559 (STF—45A84001) Electromagnetic heating in in- 
dustrial processes. Stroemsvik, T.; Lillevik, O.; Nordaunet, 
L. (SINTEF, Trondheim (Norway)). Apr 1984. 136p. (In 
Norwegian). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE86750253. 

The report gives a brief survey on practical applications con- 
cerning electromagnetic transfer of energy. New applications are 
listed. General principles of electromagnetic heating in industrial 
processes together with energy conservation and technological ad- 
vantages in relation to conventional heating are discussed. 


13560 High-efficiency NO /SUB x/ and SO /SUB x/ re- 
moval by electron beam. Gleason, R.J.; Helfritch, D.J. (Cot- 
trell Environmental Sciences, Somerville, NJ). Chemical 
Engineering Progress; 81: No. 10, 33-38(Oct 1985). 

Encouraging laboratory analysis and cost projections are re- 
ported by the Department of Energy, Tennessee Valley Authority, 
and Cottrell Environmental Sciences. These agencies constructed a 
pilot facility at the Shawnee Power Station, Paducah, Kentucky, to 
investigate the combination process of a spray dryer, E-beam, and 
fabric filter. An alternate design has been devised to first remove 
the SO. by dry flue-gas-desulfurization and subsequently remove 
NO /SUB x/ with a downstream E-beam. Economics for this proc- 
ess are pertinent for retrofit as well as new applications. 


13561 (OA-tr—3235) Recovery and re-use of energy from 
the effluents from the manufacture of paper pulp using a high 
temperature heat pump. Janssens, J.M. (Beghin-Say S.A., 
Corbehem (France)). 1984. Translation of EUR-9078. 52p. 
NTIS (US Sales Only), PC A04/MF A01. File Number 
DE86900558. 

The objective of this project is to recover energy from the 
steam produced by the thermomechanical paper pulping process in- 
stalled at the Beghin-Say factory at Corbehem in France. This 
paper describes original features of the design and technical diffi- 
culties encountered in implementation, and gives investment and 
operating costs and the cost per unit energy produced. 


3206 Municipalities And Community Systems 


REFER ALSO TO CITATION(S) 13015, 13168, 13378, 13529, 14490 


13562 (BFR-R—13-1985) Technical flexibility of conven- 
tional district heating systems. Frederiksen, S. (Statens Raad 
foer Byggnadsforskning, Stockholm (Sweden)). 1985. 43p. 
(In Swedish). NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE86750216. 

This report discusses the degrees of technical freedom and 
obstacles in the way of new methods of operating conventional and 
existing district heating systems, particularly with respect to their 
modification to suit lower system operating temperatures. After an 
introductory summary in Section 1, Section 2 discusses the techni- 
cal flexibility of various types of underground main. Particular at- 
tention is paid to the type that is most commonly used at present, 
i.e. the in-situ-foamed plastic pipe main. Section 3 considers a 
number of alternative means of varying supply and return tempera- 
tures in an existing district heating system. Section 4 contains a sys- 
tematic study of pressure limits in a district heating system, with 
consideration of such aspects as cavitation in district components. 
Section 5 continues this theme, describing methods of moving the 
cavitation limit to produce more favourable conditions, as well as 
measures which can contribute to allowing supply temperatures to 
be reduced. Section 6 describes how greater sophistication of 
system control can effect temperature reductions. Section 7 dis- 
cusses distribution system reinforcement and the introduction of 
booster pumps. Section 8 describes various means of dividing larger 
systems up into smaller ones, working together so that the benefits 
of both larger and smaller systems can be obtained. Finally, Section 
9 describes methods of introducing direct connection in systems 
having indirect connection of consumers. 
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13563 (BFR-R—31-1985) Central boiler plants - their 
role in reducing dependence on fuel oil. District of Falun, 
Sweden. Nilsson, J.; Goop, A. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). 1985. 91p. (In Swedish). 
NTIS (US Sales Only), PC A05/MF AOl1. File Number 
DE86750220. 

This report describes the way in which a local authority can 
make use of central boiler plants in order to reduce dependence on 
oil for space heating, mainly in dwellings. Central boiler plants can 
be used as a means of achieving the oil reduction targets which 
every local authority set up in the form of an oil reduction plant in 
1982. Technical, economic, organizational and administrative obsta- 
cles to implementation are discussed in the report. Of the areas 
which were considered in the course of a preliminary assessment to 
be suitable for central boiler plant technology, several have been 
found to have such conditions that, from both the technical and 
economic points of view, solid fuel or heat pump installations con- 
stitute alternatives to the retention of oil fired plant. It is further 
found that where technical and economic conditions are favourable, 
other obstacles to implementation are not likely to pose insur- 
mountable problems. 


13564 (CONF-851123—8) Pyrolysis of municipal solid 
waste components. Helt, J.E.; Agrawal, R.K. (Argonne Na- 
tional Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 
2lp. NTIS, PC A02/MF A011; GPO Dep. File Number 
DE86005536. 

From American Institute of Chemical Engineers annual 
winter meeting; Chicago, IL, USA (10 Nov 1985). 

Pyrolysis of Municipal Solid Waste (MSW) is a promising 
method of producing useful fuels. However, several large-scale py- 
rolysis plants have not performed as expected, producing low yields 
of inferior products. Reasons for past shortcomings include insuffi- 
cient understanding of the fundamental mechanisms and kinetics. 
Current research is directed toward improved understanding of the 
basic thermokinetic mechanisms associated with pyrolytic conver- 
sion of MSW. Initial results from nonisothermal thermogravimetric 
analysis and bench-scale experiments of some MSW components 
are presented. The effect of heating rate on overall degradation and 
product formation over the temperature range of 300-475°C is dis- 
cussed. 


13565 (IVA—232) Energy supply and distribution on a 
regional and local authority level. (Royal Swedish Academy 
of Engineering Sciences, Stockholm). 1983. 115p. (In Swed- 
ish). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86750193. 

This is a report on regional and local authority energy plan- 
ning for the supply and distribution of energy. As per a Swedish 
Riksdag decree, each local authority is to set up an energy supply 
plan to be reported to the National Swedish Industrial Board at the 
1982/1983 turn of the year. One important part target to be 
achieved by 1988 is thus a total reduction of oil consumption in the 
housing sector by 30 per cent. When executing these plans, prob- 
lems may arise. To enable the best possible regional utilization of 
existing types of energy supply, a coordination of all energy saving 
programs within the whole region is essential. This could mean, 
however, that some local authorities and county councils will have 
to lower their saving ambitions in order to accomplish a maximum 
of regional saving. Although there is a seemingly broad assortment 
of energy technologies at hand, local authority options are often re- 
stricted by the scarcity of funds. Competition may arise on several 
levels - for example between alternate forms of energy and between 
power plants. 


13566 (NP—6750252) Updated costs and technical data 
for district heating. Boee, E.; Lein, M.; Sekkesaeter, H. (In- 
stitute for Energy Technology, Kjeller (Norway)). Aug 
1984. 55p. (In Norwegian). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86750252. 

The report discusses the following subjects: 1. District heat- 
ing potential. 2. Selection of plant sites. 3. Actual energy resources. 
4. Established district heating distribution. 5. District heating 
charges. 6. Unit costs. 
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13567 (NP—6750576) Simulation model for district heat- 
ing systems, project P31.1. Supplementary report. (Cowicon- 
sult Raadgivende Ingenioerer A/S, Virum (Denmark)). Apr 
1985. 165p. (In Danish). NTIS (US Sales Only), PC A08/ 
MF AOl1. File Number DE86750576. 

The present report describes the physical and numerical 
background of a computer simulation model for district heating sys- 
tems. With this model, it is possible to simulate the varying temper- 
ature patterns of fluid, pipewall, insulation, etc., throughout a given 
district heating system. The model may act as an alternative or a 
supplementary tool for field investigations and measurements in the 
design phase as well as in the implementation phase. The report 
ends with four examples, by which some features of the simulation 
model are described. The examples are: A. Circulation-ring with 
analytical solution. B. Heat front in ‘cold’ pipe. C. Heat exchanger. 
D. Simple heating system. The heater is controlled by a thermostat 
(on/off). The supplement comprehends physical and numerical 
analysis of flow conditions, choice criteria of mathematical model 
and details of FJESI program. 


13568 (PB—85-242097/XAB) Small Generator Demon- 
stration Project. Final report. (Tacoma, City of, WA 
(USA)). Feb 1985. 45p. NTIS, PC A03/MF AO1. 

The Small Generator Demonstration Project is an experi- 
mental effort to decrease the amount of hazardous waste being mis- 
handled and improperly disposed by small businesses in the South 
Tacoma area of Tacoma, WA. This one-year project is centered 
around a program of education stressing voluntary compliance to 
increase recycling and decrease improper waste disposal. The 
project is designed to make the alternative waste-handling practices 
presented to the business community easy, inexpensive, and perma- 
nent by identifying available disposal resources such as local recy- 
clers. 116 small businesses ranging from the automotive to the 
wood-products industry were visited and notified of safe methods 
of handling and disposing of their hazardous wastes. This informa- 
tion resulted in 40% of the businesses with waste-handling prob- 
lems changing to proper waste disposal. 


13569 (PB—86-109956/XAB) Chlorine content of munic- 
ipal solid waste from Baltimore County, Maryland and 
Brooklyn, New York. Churney, K.L.; Ledford, A.E.; Bruce, 
S.S.; Domalski, E.S. (National Measurement Lab. (NBS), 
Washington, DC (USA)). Sep 1985. 66p. (NBSIR—85/ 
3213). NTIS, PC A04/MF AOl1. 

The total chlorine and water-soluble chlorine contents of the 
components of municipal solid waste (MSW) were determined from 
sampling studies carried out at two sites, Baltimore County, MD 
and Brooklyn, NY for a five-day period. The component which 
contributed the largest fraction to the chlorine content in Baltimore 
County, MD was the paper fraction while in Brooklyn, NY, the 
plastics fraction provided the major contribution (0.46 mass % or 
52% of the total chlorine). Chemical analyses for sulfur content 
were performed on composite samples for each day of sampling at 
the two sites. American Society for Testing and Materials (ASTM) 
standard methods for sulfur, total chlorine, and water-soluble chlo- 
rine contents, developed for refuse-derived fuel, were used in per- 
forming the analyses. 


13570 (STEV-ETA—85-2) Future for district heating. 
Eriksson, L.R. (Statens Energiverk, Stockholm (Sweden)). 
Oct 1984. 91p. (In Swedish). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86750185. 

This report analyses current arguments for and against the 
constructions of district heating systems and related energy conser- 
vation measures in Sweden. Building data is used in order to esti- 
mate how much of the present Swedish building stock is suitable 
for the use of district heating systems. It is shown to be of great 
importance that energy conservation measures take place during 
the planning stage of district heating systems if these are to be kept 
economical. At energy savings of 35-40%, district heating can be 
attractive in approximately 75% of Swedish multi-family houses 
and non-industrial buildings. This would result in a total delivery of 
25-30 TWh (of district heating) by the year 2010. 
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13571 (STF—15A84026, pp 74-102) Sale of energy from 
the wood product industry. 1984. (In Norwegian). NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE86750605. 
(CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

The paper deals with a chip-fired central heating plant for 
district heating in the county of Trysil (Norway). The conclusion 
concerning operating costs is based on technical documentation and 
test results. 6 drawings, 1 table. 


13572 (SVF—170) Stresses in district heating pipes. An- 
dersson, S.; Andersson, S.; Olofsson, D. (Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden)). Nov 1984. 
80p. (In Swedish). NTIS (US Sales Only), PC A05/MF 
A0O1. File Number DE86750214. 

This report studies the possibilities to introduce new, higher, 
norms for the maximum stresses allowed in hot water pipes with a 
low number of complete temperature cycles. Suggestions for new 
criteria are presented for pipes of various design. 


13573 Multi-objective decision-making in waste disposal 
planning. Perlack, R.D.; Willis, C.E. (Oak Ridge National 
Laboratory, Oak Ridge, TN). Journal of Environmental En- 
gineering (New York); 111: No. 3, 373-388(Jun 1985). 

A multiple objective programming model of the Boston 
sludge disposal problem was formulated in which the objectives of 
net economic benefits, environmental impact, and variability of im- 
pacts were included. A generating technique was used to solve for 
the noninferior solutions. To reduce information overloading on the 
part of decision-makers and redundancy among solutions, cluster 
analysis was used to prune the noninferior set of solutions. 


3209 Education And Public Relations 


13574 Group contingency for electricity conservation in 
master-metered apartments. Slavin, R.E.; Wodarski, J.S.; 
Blackburn, B.L. (Johns Hopkins Univ., Baltimore, MD). 
Journal of Applied Behavior Analysis; 14: No. 3, 357-363(Fal 
1981). Contract AS02-77CS20342. 

Two studies evaluated the effects of a group contingency on 
electricity conservation. In Study 1, residents of 166 apartment 
units in three towers held meetings and received biweekly pay- 
ments of the value of electricity saved compared to predicted use. 
The group contingencies were initiated in each tower in a multiple- 
baseline design. The program produced substantial savings in one 
tower (11.2% of temperature-adjusted baseline), moderate savings 
in another (4.0%), and minimal savings in a third (1.7%). Overall, 
the residents saved 6.2%. In Study 2, residents of 255 apartment 
units, also in three towers, received the same treatment, except only 
50% of the value of their savings were paid, and they received a 
one-time bonus of $5 for using = 10% less than baseline. Towers in 
Study 2 showed savings of 9.5%, 4.7%, and 8.3%, an average of 
6.9%. 15 references, 2 figures, 2 tables. 


13575 Joint effect of feedback and goal setting on per- 
formance: a field study of residential energy conservation. 
Becker, L.J. (Princeton Univ., NJ). Journal of Applied Psy- 
chology; 63: No. 4, 428-433(1978). Contract AS02- 
76CS20039. 

The facilitating motivational effect of feedback on perform- 
ance has been attributed by some to difficult goals set in response 
to feedback. In this article, the effect was attributed to the presence 
of both a difficult goal and feedback about performance in relation 
to that goal. Eighty families were asked to set a goal to reduce 
their residential electricity consumption for several weeks during 
the summer, half of them by 20% (a difficult goal) and half by 2% 
(an easy goal). Within each of these groups, half of the families 
were given feedback three times a week about their consumption. 
Twenty more families served as a control. As predicted, the 20%- 
feedback group conserved the most (13.0% - 15.1%) and was the 
only one that consumed significantly less electricity than the con- 
trol. It was concluded that improved performance was a result of 
the joint effect of feedback and goal setting. The implications of 
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this research for a national residential conservation strategy are dis- 
cussed. 20 references, 2 tables. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


13576 (NSFI-OR—4304344010-Pt.1) Model tests with a a 
foil propeller. Pt. 1. Kjaerland, O.; Eggen, S. (Norges Ski 
forskningsinstitutt, Trondheim). Jul 1982. 39p. NTIS 
Sales Only), PC A03/MF A0Ol1. File Number DE86750245. 
Model testing took place in calm water and waves. Resist- 
ance and self propulsion tests were performed. The foil propeller is 
working in waves of any direction, but the efficiency is dependent 
of the wave period compared to the ships natural period - as one 
may expect. Better efficiency may be achieved by active control. 


13577 (NSFI-OR—4304344010-Pt.2) Model KO with a 
foil propeller. Pt. 2. Kjaerland, O.; Hegstad, K. (Nor 4 
Skipsforskningsinstitutt, Trondheim). Apr 1982. 166p. 

cus Sales Only), PC A0O8/MF AOl. File Rader 
SE86750246. 

Model testing was performed in waves. Measurements were 
made of motions. and forces acting on foil suspensions. The heave 
and pitch motions are not greatly influenced by the foil dampening. 
The forces acting on the foil suspensions are influenced by the sus- 
pension geometry, and it is difficult to correct this. 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 13960 


13578 (CONF-830622—Pt.3, pp 131-136) Sunflower oil 
methyl ester as a diesel fuel. Hassett, D.J.; Hasan, A.R. 
(Univ. of North Dakota, Grand Forks). Jun 1983. NTIS, 
PC A04/MF AO1. File Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

A research program to investigate the chemistry, fuel per- 
formance, and economics of chemically modified sunflower oil for 
use as an emergency replacement diesel fuel is discussed. The idea 
of using vegetable oils as diesel fuels is an old one going back over 
55 years to about the time when the diesel engine was invented. 
Current research on sunflower oil methyl ester is being done to 
find a solution to the problem of unburned or partially burned fuel 
causing varnish build-up in engines and fouling of injectors. Also of 
concern is the reactivity of unmodified sunflower oil and polymeri- 
zation in the crankcase. Methyl ester formation represents one 
chemical approach to overcome the problems associated with the 
relatively high viscosity of sunflower oil when used as a diesel fuel 
replacement. Sunflower oil methyl ester is being prepared at the 
University of North Dakota Engineering Experiment Station. Phys- 
ical and chemical properties of this fuel at varying levels of refine- 
ment are being used to determine fuel properties. Engine testing 
carried out to date indicates that unrefined methyl ester, defined as 
at least 90% methyl ester with unreacted or partially reacted sun- 
flower oil as the remainder, has about the same tendency to foul 
engines as Number 2 diesel fuel. 


13579 (CONF-8409314—1) Investigations of a tribologi- 
cal system piston - piston ring - cylinder. Kruse, H.; a 
U. (Hannover Univ. (Germany, F.R.)). 1984. 23 
German). NTIS (US Sales Only), PC A02/MF Ao i File 
Number DE86770056. 

From Jubilee meeting: 25 years of Gesellschaft fuer tribolo- 
gie e.V. - 100 years of sliding bearing theory - tribology in theory 
and practice; Essen, F.R. Germany (25 Sep 1984). 

Calculation models were produced for calculating the tribo- 
logical system piston-piston ring-cylinder. The basis for calculating 
the lubrication conditions in the lubrication gap forms the Reynolds 
differential equation for incompressible laminar flow. Programmes 
were worked out for assessing lubrication conditions at pistons, 
which were provided with one or more piston rings, for non-sta- 
tionary conditions, taking the circumferential components into ac- 
count. In order to check the calculation models and their exten- 
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sions, experiments were carried out on a piston mechanism in cold 
start conditions on a model test rig and on a crosshead Diesel 
engine. The experimental engine made it possible to subject the 
piston rings to gas pressure as well. The investigations were done 
on pistons provided with individual rings and packages of rings. 
The air profile of the piston rings, the gas pressures, the speed of 
movement and the amount of oil were varied. The behaviour of the 
system piston-piston ring-cylinder could be assessed by the experi- 
ments. 


13580 (N-—86-11474) Lateral dampers for thrust bear- 
ings. Final Report. Hibner, D.H.; Szafir, D.R. (Pratt and 
Whitney Aircraft, East Hartford, CT (USA)). Aug 1985. 
79p. (NASA-CR—174924; PWA—5966-17). NTIS, PC 
AOS/MF AO1. 

The development of lateral damping schemes for thrust bear- 
ings was examined, ranking their applicability to various engine 
classes, selecting the best concept for each engine class and per- 
forming an in-depth evaluation. Five major engine classes were 
considered: large transport, military, small general aviation, turbo- 
shaft, and non-manrated. Damper concepts developed for evalua- 
tion were: curved beam, constrained and unconstrained elastomer, 
hybrid boost bearing, hydraulic thrust piston, conical squeeze film, 
and rolling element thrust face. 


13581 (N—86-11495) Turbine Engine Hot Section Tech- 
nology (HOST). (National cae and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). 
Oct 1983. 250p. (NASA-CP—2289; E—1816; CONF- 
8310417—). NTIS, PC Al1/MF AOl. 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

A two-day workshop on the research and plans for turbine 
engine hot section durability problems was held on October 25 and 
26, 1983, at the NASA Lewis Research Center. Presentations were 
made during six sessions, including structural analysis, fatigue and 
fracture, surface protective coatings, combustion, turbine heat 
transfer, and instrumentation, that dealt with the thermal and fluid 
environment around liners, blades, and vanes, and with material 
coatings, constitutive behavior, stress-strain response, and life pre- 
diction methods for the three components. The principal objective 
of each session was to disseminate the research results to date, 
along with future plans, in each of the six areas. Contract and gov- 
ernment researchers presented results of their work. 


13582 (N—86-11495, pp v) Turbine engine Hot Section 
Technology (HOST) project. Sokolowski, D.E.; Ensign, C.R. 
Oct 1983. NTIS, PC All/MF A01. (NASA-CP—2289; E— 
1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The Hot Section Technology (HOST) Project is a NASA- 
sponsored endeavor to improve the durability of advanced gas tur- 
bine engines for commercial and military aircraft. Through im- 
provements in the analytical models and life prediction systems, de- 
signs for future hot section components , the combustor and tur- 
bine, will be more accurately analyzed and will incorporate features 
required for longer life in the more hostile operating environment 
of high performance engines. 


13583 (N—86-11495, pp v) Hot section viewing system. 
Morey, W.W. Oct 1983. NTIS, PC Al1/MF A0Ol1. (NASA- 
CP_2289, E—1816; CONF- 8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The objective of the hot section viewing program is to de- 
velop a prototype optical system for viewing the interior of a gas 
turbine combustor during high temperature, high pressure operation 
in order to produce a visual record of some causes of premature 
hot section failures. The program began by identifying and analyz- 
ing system designs that would provide clearest images while being 
able to survive the hostile environment inside the combustion 
chamber. Different illumination methods and computer techniques 
for image enhancement and analysis were examined during a pre- 
liminary test phase. In the final phase of the program the prototype 
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system was designed and fabricated and is currently being tested on 
a high pressure combustor rig. 


13584 (N—86-11495, pp v) Dynamic gas temperature 
measurement system. Elmore, D.L.; Robinson, W.W.; Wat- 
kins, W.B. Oct 1983. NTIS, PC All/MF A011. (NASA- 
CP—2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

A gas temperature measurement system with compensated 
frequency response of 1 KHz and capability to operate in the ex- 
haust of a gas turbine combustor was developed. Environmental 
guidelines for this measurement are presented, followed by a pre- 
liminary design of the selected measurement method. Transient 
thermal conduction effects were identified as important; a prelimi- 
nary finite-element conduction model quantified the errors expected 
by neglecting conduction. A compensation method was developed 
to account for effects of conduction and convection. This method 
was verified in analog electrical simulations, and used to compen- 
sate dynamic temperature data from a laboratory combustor and a 
gas turbine engine. Detailed data compensations are presented. 
Analysis of error sources in the method were done to derive confi- 
dence levels for the compensated data. 1 reference. 


13585 (N—86-11495, pp v) High temperature static 
strain sensor development program. Hulse, C.; Bailey, R.; 
Grant, H. (Pratt and Whitney Aircraft Group, East Hart- 
ford, CT). Oct 1983. NTIS, PC Al1/MF A0Ol1. (NASA- 
CP—2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

Electrical resistance strain gages useful for static strain meas- 
urements on nickel or cobalt superalloy parts inside a gas turbine 
engine on a test stand are being developed. Measurements of this 
type are of great importance in meeting the goals of the HOST 
program because, without reliable knowledge of the stresses and 
strains which exist in specific components, it will be difficult to 
fully appreciate where improvements in design and materials can be 
implemented. The first part of the effort consisted of a strain gage 
alloy development program which will be followed by an investiga- 
tion of complete strain gage systems which will use the best of the 
alloys developed together with other system improvements. 


13586 (N—86-11495, pp v) Demonstration test of burner 
liner strain measurement systems: interim results. Stetson, 
K.A.; Grant, H.P. (Pratt and Whitney Aircraft, East Hart- 
ford, CT). Oct 1983. NTIS, PC Al1/MF AOl1. (NASA- 
CP—2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

Work is in progress to demonstrate two techniques for static 
strain measurements on a jet engine burner liner. Measurements are 
being made with a set of resistance strain gages made from Kanthal 
A-1 wire and via heterodyne speckle photogrammetry. The back- 
ground of the program is presented along with current results. 


13587 (N—86-11495, pp v) Development of heat flux 
sensors for turbine airfoils and combustor liners. Atkinson, 
W.H. Oct 1983. NTIS, PC All/MF A0Ol. (NASA-CP— 
2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The design of durable turbine airfoils that use a minimum 
amount of cooling air requires knowledge of the heat loads on the 
airfoils during engine operation. Measurement of these heat loads 
will permit the verification or modification of the analytical models 
used in the design process and will improve the ability to predict 
and confirm the thermal performance of turbine airfoil designs. 
Heat flux sensors for turbine blades and vanes must be compatible 
with the cast nickel-base and cobalt-base materials used in their fab- 
rication and will need to operate in a hostile environment with 
regard to temperature, pressure and thermal cycling. There is also a 
need to miniaturize the sensors to obtain measurements without per- 
turbing the heat flows that are to be measured. 1 reference. 
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13588 (N—86-11495, pp v) Laser anemometry for hot 
section applications. Seasholtz, R.G.; Oberle, L.G.; Weikle, 
D.H. Oct. 1983. NTIS, PC A/F AOl. (NASA-CP— 
2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

Laser anemometers (LA's) for use in the study of the hot 
section components of turbomachinery are being developed. Specif- 
ically, laser anemometers are being developed for use in the 50.8- 
cm (20-in.) diameter warm turbine and high-pressure turbine (HPT) 
facilities at Lewis. A brief review of the status of the program 
along with some preliminary data taken in an open-jet burner are 
presented. 


13589 (N—86-11495, pp v) Time-of-flight anemometer 
for hot section applications. Edwards, R.V. Oct 1983. NTIS, 
PC All/MF A0Ol. (NASA-CP—2289; E—1816; CONF- 
8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The design, construction and testing of laser anemometer 
configurations for Hot Section velocity measurements is considered. 
Optimizing the laser anemometer system necessarily included the 
data processing algorithms used. It is felt that the requirements here 
are too demanding for standard laser anemometer systems. 


13590 Pr oanteent wil v) Turbine heat transfer. 
Rohde, J.E. Oct 1983 S, PC All/MF A0Ol1. (NASA- 
CP—2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct ee 

Improved turbine durability and performance and reduced 
development cost will all result te impoved methods of predict- 
ing turbine meta] temperatures. Better metal temperature prediction 
methods require improvements in the methods of predicting the hot 
gas flow over the turbine airfoils and the cooling air flow inside the 
airfoil and in the methods of predicting the heat transfer rates on 
both the hot gas side and coolant side of the airfoil. The overall 
HOST Turbine Heat Transfer effort is directed at improving all 
four of these areas of concern. 


13591 (N—86-11495, pp v) Gas flow environmental and 


heat transfer nonrotating program. Geil, T.; Steinhoff, J. 
Oct 1983. NTIS, PC All/MF A01. (NASA-CP—2289; E— 
1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

A complete set of benchmark quality data for the flow and 
heat transfer within a large rectangular turning duct is being com- 
piled. These data will be used to evaluate and verify three dimen- 
sional internal viscous flow models and computational codes. The 
analytical objective is to select such a computational code and 
define the capabilities of this code to predict the experimental re- 
sults. Details of the proper code operation will be defined and im- 
provements to the code modeling capabilities will be formulated. 


13592 (N—86-11495, ie v) Gas side heat transfer. 
Hylton, L.D. Oct 1983. S, PC All/MF AOl1. (NASA- 
CP—2289; E—1816; CONF- 8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

Improvements in methods for predicting heat transfer rates 
on the hot gas side of turbine airfoils are necessary for improved 
turbine durability and performance. The development and verifica- 
tion of improved analytical models requires a systematic, closely 
coupled experimental and analytical program. 


13593 a p v) Jet array impingement heat 
transfer characteristi a rschuetz, L.W.; Metzger, D.E. 
Oct 1983. NTIS, PC “ALL/MF AOl. (NASA-CP— 289; E— 
1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

Two dimensional arrays of circular air jets impinging on a 
heat transfer surface parallel to the jet orifice plate are considered. 
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The jet flow, after impingement, is constrained to exit in a single 
direction along the channel formed by the jet orifice plate and the 
heat transfer surface. In addition to the crossflow which originates 
from the jets following impingement, an initial crossflow is present 
which approaches the array through an upstream extension of the 
channel. The configurations considered are intended to model the 
impingement cooled midchord region of gas turbine airfoils in cases 
where an initial crossflow is also present. A major objective is de- 
termination of the effect of initial crossflow air temperature relative 
to jet array air temperature on impingement surface heat fluxes. 


13594 (N—86-11495, pp v) Burner liner thermal/struc- 
tural load modelling. Maffeo, R.J. Oct 1983. NTIS, PC All/ 
MF AO1. (NASA-CP—2289; E—1816; CONF- 8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The objective of this program is to develop a thermal data 
transfer computer program module for the burner liner thermal 
structural load modeling program. This will be accomplished by (1) 
reviewing existing methodologies for thermal data transfer and se- 
lecting three heat transfer codes for application in this program; (2) 
evaluating the selected codes to establish criteria for developing a 
computer program module to transfer thermal data from the heat 
transfer codes to selected stress analysis codes; (3) developing. the 
automated thermal load transfer module; and (4) verifying and doc- 
umenting the module. In aircraft turbine engine hot section compo- 
nents, cyclic thermal stresses are the most important damage mech- 
anism. Consequently, accurate and reliable prediction of thermal 
loads is essential to improving durability. To achieve this goal, a 
considerable effort over the past 20 years has been devoted to the 
acquisition of engine temperature test data, as well as the develop- 
ment of accurate, reliable, and efficient computer codes for the pre- 
diction of steady state and transient temperatures and for the calcu- 
lation of elastic and inelastic cyclic stresses and strains in hot sec- 
tion components. There is a need for continued development of 
these codes, because the availability of more accurate analysis tech- 
niques for complex configurations has enabled engine designers to 
use more sophisticated designs to achieve higher cycle efficiency 
and reduce weight. 


13595 (N—86-11495, pp v) 3D inelastic analysis methods 
for hot section components. Dame, L.T.; Mcknight, R.L. Oct 
1983. NTIS, PC All/MF A0Ol. (NASA-CP—2289; E— 
1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The objective of this research is to develop an analytical 
tool capable of economically evaluating the cyclic time dependent 
plasticity which occurs in hot section engine components in areas 
of strain concentration resulting from the combination of both me- 
chanical and thermal stresses. The techniques developed must be 
capable of accommodating large excursions in temperatures with 
the associated variations in material properties including plasticity 
and creep. The overall objective of this proposed program is to de- 
velop advanced 3-D inelastic structural/stress analysis methods and 
solution strategies for more accurate and yet more cost effective 
analysis of combustors, turbine blades, and vanes. The approach 
will be to develop four different theories, one linear and three 
higher order with increasing complexities including embedded sin- 
gularities. 


13596 | (N—86-11495, pp v) 3-D inelastic analysis meth- 


ods for hot section components (base program). Todd, E.S. 
Oct 1983. NTIS, PC Al1/MF AOI. (NASA-CP—2289; E— 
1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The objective of this program is to produce a series of new 
computer codes that permit more accurate and efficient three di- 
mensional inelastic analysis of selected hot section components - 
combustor liners, turbine blades and turbine vanes. The computer 
codes embody a progression of mathematical models and are 
streamlined to take advantage of geometrical features, loading con- 
ditions, and forms of material response that distinguish each group 
of selected components. 


ERA-11/7 / 1832 


13597 stile coens 1495, pp v) Validation of structural anal- 
ysis methods peieiest tae cyclic rig test data. Thomp- 
son, R. Oct 98 NTIS. PC All/MF A0l. (NASA-CP— 
2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The objectives of the hot section technology (HOST) burner 
liner cyclic rig test program are basically threefold: (1) to assist in 
developing predictive tools needed to improve design analyses and 
procedures for the efficient and accurate prediction of burner liner 
structural response; (2) to calibrate, evaluate and validate these pre- 
dictive tools by comparing the predicted results with the experi- 
mental data generated in the tests; and (3) to evaluate existing as 
well as advanced temperature and strain measurement instrumenta- 
tion, both contact and noncontact, in a simulated engine cycle envi- 
ronment. The data generated will include measurements of the ther- 
mal environment (metal surface temperatures) as well as structural 
(strain) and life (fatigue) responses of simulated burner liners and 
specimens under controlled boundary and operating conditions. 
These data will be used to calibrate, compare and validate analyti- 
cal theories, methodologies and design procedures, as well as im- 
provements in them, for predicting liner temperatures, stress-strain 
responses and cycles to failure. Comparison of predicted results 
with experimental data will be used to show where the predictive 
theories, etc. need improvements. In addition, as the predictive 
tools, as well as the tests, test methods, and data acquisition and re- 
duction techniques, are developed and validated, a proven, integrat- 
ed analysis/experiment method will be developed to determine the 
cyclic life of a simulated burner liner. 


13598 (N—86-11495, pp v) HOST liner cyclic facilities. 
Schultz, D. Oct 1983. NTIS, PC Al1/MF A0l1. (NASA- 
CP—2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The HOST Liner Cyclic Program is utilizing two types of 
test apparatus, rectangular box rigs and a full annular rig. To date 
two quartz lamp cyclic box rigs have been tested and a third is to 
begin testing in late October 1983. The box rigs are used to evalu- 
ate 5x8 inch rectangular linear samples. A 21 inch diameter outer 
liner simulator is also being built up for testing beginning in April 
1984. All rigs are atmospheric rigs. The first box rig, a three 6-kVA 
lamp installation, was operated under adverse conditions to deter- 
mine feasibility of using quartz lamps for cyclic testing. This work 
was done in December 1981 and looked promising. The second box 
rig, again using three 6-kVA lamps, was operated to obtain instru- 
mentation durability information and initial data input to a finite 
element model. This limited test program was conducted in August 
1983. Five test plates were run. Instrumentation consisted of strain 
gages, thermocouples and thermai paint. The strain gages were 
found to fail at 1200 F as expected though plates were heated to 
1700 F. The third box rig, containing four 6-kVA lamps, is in build 
up for testing to begin in late October 1983. In addition to 33 per- 
cent greater power input, this rig has provision for 400 F backside 
line cooling air and a viewing port suitable for IR camera viewing. 
The casing is also water cooled for extended durability. 


13599 (N—86-11495, pp v) Life prediction and constitu- 
tive behavior. Halford, G.R. Oct 1983. NTIS, PC A1ll/MF 
A01. (NASA-CP—2289; E—1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

One of the primary drivers that prompted the initiation of 
the hot section technology (HOST) program was the recognized 
need for improved cyclic durability of costly hot section compo- 
nents. All too frequently, fatigue in one form or another was direct- 
ly responsible for the less than desired durability, and prospects for 
the future weren't going to improve unless a significant effort was 
mounted to increase our knowledge and understanding of the ele- 
ments governing cyclic crack initiation and propagation lifetime. 
Certainly one of the important factors is the ability to perform ac- 
curate structural stress-strain analyses on a routine basis to deter- 
mine the magnitudes of the localized stresses and strains since it is 
these localized conditions that govern the initiation and crack 
growth processes. Developing the ability to more accurately pre- 
dict crack initiation lifetimes and cyclic crack growth rates for the 
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complex loading conditions found in turbine engine hot sections is 
of course the ultimate goal of the life prediction research efforts. It 
has been found convenient to divide the research efforts into those 
dealing with nominally isotropic and anisotropic alloys; the latter 
for application to directionally solidified and single crystal turbine 
blades. 


13600 (N—86-11495, pp v) Creep fatigue life prediction 
for engine hot section materials (isotropic). Moreno, V. Oct 
1983. NTIS, PC All/MF A0Ol. (NASA-CP—2289; E— 
1816; CONF-8310417—). 

From Turbine engine hot section technology (HOST) con- 
ference; Cleveland, OH, USA (25 Oct 1983). 

The activities performed during the first year of the NASA 
HOST Program, Creep Fatigue Life Prediction for Engine Hot 
Section Materials (Isotropic), being conducted by Pratt & Whitney 
Aircraft are summarized. The program is a 5 year, two part effort 
aimed at improving the high temperature crack initiation prediction 
technology for gas turbine hot section components. Significant re- 
sults of the program produced thus far are discussed. Cast B1900 + 
Hf and wrought IN 718 were selected as the base and alternate ma- 
terials, respectively. A single heat of B1900 + Hf was obtained and 
test specimens fabricated. The material was characterized with re- 
spect to grain size, gamma prime size, carbide distribution, and dis- 
location density. Monotonic tensile and creep testing has shown en- 
gineering properties within anticipated scatter for this material. Ex- 
amination of the tensile tests has shown a transition from inhomo- 
geneous planar slip within the grains at lower temperatures to more 
homogeneous matrix deformation. Examination of the creep tests 
has shown a transgranular failure mode at 1400 F and an intergran- 
ular failure mode at 1600 F and 1800 F. 


13601 (PB—85-238038/XAB) Technology indicators 
based on patent data: three case studies. Phase 2 report. De- 
velopment and application of indicators. Campbell, R.S.; 
Levine, L.O.; Johnson, D.R.; Slavich, A.L.; Triplett, M.B. 
(Pacific Northwest Labs., Richland, WA (USA)). May 
1984. 158p. NTIS, PC A08/MF AOl1. 

This study examines the theoretical links between patent ac- 
tivity and technological change, constructs and tests indicators 
based upon patent data, and applies the indicators to three distinct 
technologies--rotary engines, catalytic converters, and solar photo- 
voltaics. The indicators, which include activity, immediacy, and 
corporate acceptance, reflect the level of inventive effort, the 
nature of the technology being developed, and the characteristics 
of the patent owners and inventors. For each technology, the indi- 
cators respond to changes occurring in or affecting the technology 
and tend to move in concert with one another. For example, during 
periods of high activity, the technical areas being developed are 
narrowly focused, and the inventive activities are more highly con- 
centrated among fewer firms or assignees, even though there may 
be new entrants into an area. There is some indication that techno- 
logical development may begin with a period of active, focused in- 
ventive effort, followed by a period of declining effort. Inventive 
effort then increases substantially above the initial period of devel- 
opment. Finally, the data suggests that the behavior and absolute 
level of particular indicators may differ when applied to various 
technologies. 


13602 (PB—85-239770/XAB) Emission characterization 
of a 2-stroke heavy-duty diesel coach engine and vehicle with 
and without a particulate trap. Final report, 20 April 1982-28 
May 1983. Ullman, T.L.; Hare, C.T. (Southwest Research 
Inst., San Antonio, TX (USA)). Mar 1985. 138p. NTIS, PC 
A07/MF AO1. 

Diesel soot or smoke has been regarded as a nuisance pollut- 
ant and potential health hazard, especially in congested urban areas 
where diesel buses operate. Exhaust emissions from a DDAD 6V- 
71 coach engine and a similarly-powered 1980 GMC RTS-II coach, 
fitted with a non-catalyzed particulate trap, were characterized 
over various Federal Test Procedures for heavy-duty engines, in- 
cluding an experimental test cycle for buses. Regeneration was ac- 
complished using an in-line burner in the exhaust to raise the en- 
gines idle exhaust gas temperature from 120 to 700 C. Trap testing 
included approximately 15 hours of engine operation and 100 miles 
of bus operation. Particulate emissions were reduced by an average 
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of 79 percent and smoke emissions were nil using the trap. The 
effect of the trap on regulated and other unregulated emissions was 
generally minimal. 


13603 (VTT-TIED—443) Use technique of alternative 
fuels in vehicle engines. Literature review. Eklund, T-.; 
Nylund, N.-O.; Sipilae, K. (Valtion Teknillinen Tutkimus- 
keskus, Espoo (Finland)). Apr 1985. 84p. (In Finnish). NTIS 
(US Sales Only), PC A0OS5/MF AOl. File Number 
DE86750278. 


Different alternatives of running engines used in transport 
vehicles with substitute fuels are introduced. The introduction is di- 
vided into three groups depending on whether one fuel suitable for 
the process is used, two fuels are used simultaneously or greater 
modifications are made in the engine to optimize the use of the sub- 
stitute fuel. The greater changes in the engine, the easier it is to 
achieve good results in the use of a certain substitute fuel as regards 
the operation and efficiency of the engine. For example, if neat al- 
cohol is used, better cold-run and wear results are achieved with a 
dual-fuel system. An even higher efficiency is reached by injecting 
the alcohol at the compression ratio of the diesel engine directly 
into the combustion chamber and by igniting it with the aid of a 
spark. The last-mentioned solution also offers a good so-called mul- 
tifuel readiness for a car equipped with an engine of this kind. 
Proper multi-fuel engines have been developed at a lower compres- 
sion ratio than the diesel engine, using direct injection and spark ig- 
nition. These so-called hybrid engines can operate with hydrocar- 
bon fuels that have a wide range of distillation, and with alcohols, 
only with minor changes in regulations, at a high efficiency and 
with better cold-start and cold-run properties than the spark igni- 
tion engines. These engines are not yet manufactured in series. Gas 
turbines and stirling engines burning fuel with a continuous flame 
can also be included in the multi-fuel engines. The use of different 
fuels (liquid and gaseous) requires minor modifications, and the ex- 
haust gas emission and efficiency properties are good according to 
research results. However, car versions of these engines are neither 
yet in serial manufacture. The literature study clearly revealed the 
scarcity of studies carried out in cold conditions. 


13604 (VTT-TIED—464) Vegetable oils as diesel fuels. 
Reduction of carbon fouling. Kytoe, M.; Nylund, N.-O.; Sipi- 
lae, K. (Valtion Teknillinen Tutkimuskeskus, — in- 
land)). Jun 1985. 44p. (In Finnish). NTIS (US Only), 
PC A03/MF AO1. File Number DE86750610. 

It is wellknown that vegetable oils is fairly well suited for 
the fuel of diesel engines in short-term use. Good results have also 
been obtained in long-term experiments with precombustion cham- 
ber diesels. In direct-injection diesel engines heavy carbon fouling 
often causes problems. In the experimental part of the research 
work the ability of certain additives to reduce fouling was studied 
on a direct-injection Petter AVB engine in a 20 h test. A mixture 
consisting of 50% diesel oil and 50% alkali refined rape oil was 
used as the fuel. The additives effective according to literature ref- 
erences did not reduce fouling in these experiments, whereas fairly 
good results were obtained with the ignition improver. 


13605 Lasers assist in-cylinder studies. Dyer, T.M. 
(Sundia National Laboratories). Automotive Engineering; 93: 
No. 10, 62-69(Oct 1985). 

This article discusses combustion diagnosis techniques used 
today. New understanding of the nature of turbulent flame propa- 
gation in premixed mixtures, mechanisms of end-gas autoignition/ 
knock, and spray diffusion flame combustion is being developed. 
Use of ionization probes is discussed as a convenient, reliable 
method for measuring flame arrival time. A nonintrusive laser re- 
fraction technique has been developed to detect local flame veloci- 
ty in the laboratory. An illustration is provided which describes the 
technique’s general application to an opticallyaccessible research 
engine. Laser tomographic techniques are discussed. 
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REFER ALSO TO CITATION(S) 13603 
3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 13603 


13606 (SAND—85-2565C) Batteries in electric vehicle 
and solar conversion applications. Murphy, K.D.; Clark, R.P. 
(Sandia National Labs., re NM (USA)). 1986. 
Contract AC04-76DP00789. 14 (CONF-860112—1). 
NTIS, PC A02/MF AOl; G Dep. File Number 
DE86005887. 
From Conference on applications and advances in battery 
wre Long Beach, CA, USA (14 Jan 1986). 
paper reviews sodium-sulfur, zinc-bromine, sealed lead- 
acid, hydrogen-nickel oxide, and other advanced battery systems. 
At this time, there is not a clear winner in the race for the ultimate 
battery. Each system demonstrates particular advantages, such as 
performance, cost, or durability, but these are often offset by weak- 
nesses that require focused developmental efforts. However, based 
on projected characteristics, several advanced batteries have great 
promise for satisfying future energy storage needs. 


13607 (TVA/OP/EDT—85/21) Electric vehicle traction 
battery module monitor test results for Wyle and Propel sys- 
tems. Buffett, R.K.; Blickwedel, T.W. (Tennessee Valley 
Authority, C Chattanooga (USA). Div. of Energy Demonstra- 
tions and Technology). May a 96p. NTIS, PC A0S/MF 
A01. File Number DE8690054 

The Wyle and Propel units io monitoring parameters of the 
traction battery of electric vehicles were tested by the Tennessee 
Valley Authority (TVA). The monitor testing was performed at 
TVA,s Electric Vehicle Test Facility (EVTF) in Chattanooga, 
Tennessee. The work was a part of the electric vehicle program at 
TVA and was co-sponsored by the Electric Power Research Insti- 
tute (EPRI). The monitors are designed to indicate modules that 
are providing significantly less energy than other modules in the 
battery pack and which therefore need maintenance or need to be 
replaced. Testing was performed on the bench, as a part of static 
load tests, and in vehicles. Both monitors sought to detect low 
energy capacity modules by measurement of pack current, evalua- 
tion of an equation, and comparison of the result with the actual 
voltage of each module. With the Wyle breadboard unit, Ithe equa- 
tion parameters were adjustable; whereas with the Propel unit, the 
equation paramters were not adjustable. Based on the results from 
static load tests, the Wyle monitor was deemed unacceptable due to 
numerous false alarms exhibited in its use. the Propel monitor de- 
tected low energy capacity modules and reliably indicated modules 
with a low electrolyte level. During static load tests, the pack volt- 
age and current, as well as each module voltage, were recording 
using a digital computer, and results were compared with those dis- 
played by the monitor under test. the monitors were tested in 
Volkswagen Electrotransporter electric vehicles for over one year. 
About 5989 miles were logged with the Wyle, and about 6015 miles 
were logged with the Propel. 12 figs. 


3307 Emission Control 
REFER ALSO TO CITATION(S) 13601, 13602, 14467 


13608 (VTT-TIED—463) Amounts, cleaning, measure- 
ment and limits of exhaust gas emissions a petrol cars. 
Nylund, N.-O.; Kytoe, M.; Koponen, P.; Leppaemaeki, E. 
(Valtion Teknillinen Tutkimuskeskus, Espoo inland)). Jun 
1985. 62p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86750612. 

The present level of exhaust gas emissions, available means 
for their reduction, current measuring techniques, the comparability 
of measuring results and trends of development in the field of regu- 
lations and technology in Europe are reviewed. Catalytic cleaning 
is today the most effective method of purification. A so-called 
three-way catalyst, where both oxidation and reduction reaction 
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take place represents the latest technology. This catalyst with auxil- 
iary equipment is relatively expensive and increases fuel consump- 
tion by 10-15%. The use of leadfree petrol makes the use of catalyt- 
ic exhaust gas purification possible and reduces the amount of nitric 
compounds in the exhaust gases. According to these present knowl- 
edge the leadfree petrol will be brought into use in the EEC coun- 
tries in 1989. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 12710, 12862, 13604 


13609 (EPRI-AP—4257-SR-Vol.2, pp 36.1-36.26) Syn- 
thetic and alternative fuels production in New Zealand. 
Walker, B.V. (Ministry of Energy, Wellington, New Zea- 
land). Dec 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920119. (CONF- 
850409—Vol.2). 

From Coal gasification and synthetic fuels for power genera- 
tion conference; San Francisco, CA, USA (14 Apr 1985). 

The impact of the oil shocks of the 1970’s on the New Zea- 
land economy was severe. However, New Zealand was fortunate 
to have the Maui gas/condensate field developed and ready for 
production by the late 1970's. Working mainly through the Liquid 
Fuels Trust Board, a crash programme of investigations was 
mounted to look at ways of substituting for oil (especially in trans- 
port), using natural gas. This led to the establishment of the com- 
pressed natural gas (CNG) programme for converting motor vehi- 
cles to gas use, and the decision to construct a synthetic gasoline 
plant using the Mobil process. The CNG programme is now well 
established with 84,000 vehicle conversions to date. The target is 
200,000 conversions by 1990 which will be about 10% of the vehi- 
cle fleet, and somewhat more than that as a proportion of total 
motor fuel consumption. Construction of the synthetic gasoline 
plant is proceeding on schedule and full production, at the design 
rate of 570,000 tpa, is expected in 1986. This will represent about 
one third of New Zealand's gasoline consumption. Despite these 
achievements, which will give New Zealand about 55% self suffi- 
ciency in transport fuels by the late 1980's, strategic investigations 
are continuing into future options for oil substitution. 7 figs., 3 tabs. 


13610 (VTT-TIED—436) LPG, CNG and biogas as 
motor fuels. Literature review. Kytoe, M.; Nylund, N.O. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). Apr 
1985. 42p. (In Finnish). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85752805. 

Liquid petroleum gas (LPG), natural gas and biogas are 
good motor fuels. Their use as fuel has become general in objects 
where the exhaust gas emissions should be as small as possible. 
Their use is restricted by high prices, storage difficulties in vehicles 
and a low number of supply stations. With regard to properties of 
LPG and natural gas, both are well suitable for the fuel of spark 
ignition engines. Natural gas is also suitable for the main fuel of 
diesel engines, but diesel oil is required as ignition fuel. The fuel 
properties of biogas are similar to those of natural gas. When a 
diesel engine is modified to run totally or partially with gas, there 
are three ways to be chosen: (1) modification to a spark ignition 
engine, the substituting degree being 100%, (2) a so-called mixed- 
diesel conversion, where gas is fed among intake air, substituting 
degree 35%, and (3) a diesel with pilot injection, where the gas 
used as the main fuel is ignited with diesel oil and the substituting 
degree may be 70 to 80%. In vehicles LPG is the most commonly 
used, either in mixed-diesels or in spark ignition version, which is 
becoming general. In stationary engines the most general combina- 
tion is a pilot diesel and natural gas. 
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3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 12797, 12817, 13180, 13181, 13183, 13216, 
13217, 13276, 13535, 13600, 13709, 13725, 13726, 13926, 14008, 14195, 14257, 
14990, 15260, 15261, 15268, 15367, 15367, 15375 


13611 (AD—843067/0/XAB) Dispersion-strengthened 
metal structural development. Final technical report, 1 Febru- 
ary 1967-15 July 1968. Johnson, R.; Killpatrick, D.H. 
(McDonnell Douglas Astronautics Co., Santa Monica, CA 
(USA)). Sep 1968. 262p. (DAC—62342-Pt-1). NTIS, PC 
A12/MF AOl1. 

The work conducted during the first half of a 36-month re- 
search program to investigate structural utilization of oxidation-re- 
sistant dispersion-strengthened metals (DSM) is described. The pro- 
gram was initiated to assess their use in structures that will experi- 
ence repeated service at elevated temperatures in the range of 1400 
to 2400F. The entire effort is divided into five phases to provide an 
orderly investigation in the areas of (1) structural design require- 
ments, (2) material survey and evaluation, (3) structural design, 
allowables, (4) structural test assembly design and (5) structural as- 
sembly evaluation. Phases I, II and III results are described. The 
environments of several classes of future vehicles that may use 
DSM are characterized, typical structures applicable to the vehicles 
are discussed, and evaluations of candidate materials are presented. 
Evaluation efforts were limited to DS nickel-base alloys. The selec- 
tion of a DS nickel-chromium alloy (Ni-20Cr-2ThO2) resulted from 
material evaluations, and the ensuing subscale structural component 
fabrication and test efforts on Ni-20Cr-ThO2 are described. Also, 
results of structural efficiency studies, cost studies and structural 
design sensitivity studies are reported. Such studies were conducted 
to compare Ni-20Cr-2ThO2 with other existing evaluated tempera- 
ture materials in terms of weight, cost and design sensitivity. The 
existing materials used in comparative studies were Hastelloy X, 
Haynes 25, Rene 41 and coated columbium (Cb-752). 


13612 (AD—913794/4/XAB) Dispersion-strengthened 
metal structural development. Part 3. Final technical report, 1 
November 1972-15 August 1973. Johnson, R.; Killpatrick, 
D.H. (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA (USA)). Oct 1973. 44p. (MDC-G—4784). NTIS, 
PC A03/MF AOl. 

The work conducted from October 1972 through 15 August 
1973 in a research program to investigate structural utilization of 
oxidation-resistant dispersion-strengthened metals (DSM) is de- 
scribed. The program was initiated to assess the application of 
DSM in structures that will experience repeated service at elevated 
temperatures in the range of 1400 to 2400 F. The entire effort was 
divided into six phases to provide an orderly investigation in the 
areas of (1) structural design requirements, (2) material survey and 
evaluation, (3) structural design allowables, (4) structural test as- 
sembly design, (5) structural assembly evaluation through tests, and 
(6) evaluation of material changes caused by the cyclic tests. Re- 
sults of Phase VI are described. Material samples were removed 
from various components of a full-scale DSM test assembly after 
completing 50 test cycles of programmed load and temperature 
profiles that simulated the ascent and reentry portions of a lifting 
reentry vehicle mission. Evaluations of material changes caused by 
the test cycles are presented. Changes in tensile strength and stress- 
rupture strength are reported, as well as metallurgical evaluations 
of microstructural changes in the Ni-20Cr-ThO2 material. 


13613 (AD-A—158311/1/XAB) Thin superconducting- 
film characterization by surface acoustic waves. Research 
progress report, 30 September 1984-22 April 1985. Levy, M. 
(Wisconsin Univ., Madison (USA). Plasma Physics Re- 
search). 22 Apr 1985. 1lp. NTIS, PC A02/MF AOl1. 

Both the dc electrical resistivity and the attenuation of sur- 
face acoustic waves (SAW) were measured in the superconducting 
state of a granular lead film as a function of an applied magnetic 
field normal to the film plane. At 4.2 K the data appear to yield an 
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upper critical field of about 60 kG and a lower critical field of 
about 20 kG. A theoretical model that takes into account renorma- 
lization has been developed for explaining the SAW attenuation in 
a superconducting NbN film with a sheet resistivity of 30 k ohms/ 
sq. Bulk ultrasonic measurements in the ferromagnetic supercon- 
ductors Er/sub x/Ho/sub 1-x/RH,B, indicate that spin phonon 
interaction increases in the superconducting state of these ternary 
compounds. Ultrasonic measurements in very pure vanadium single 
crystals provide low-temperature data which yield a zero tempera- 
ture energy gap 2 Delta(0) that is very close to the BCS value of 
3.5 kT/sub c/ but the data close to the superconducting transition 
temperature T/sub c/ would yield 2 Delta (0) = 4.2 kT/sub c/. A 
theoretical model is being investigated to ascertain if it will resolve 
this apparent discrepancy. 


13614 (AD-A—158342/6/XAB) Magnetic properties of 
Zr(Cr/sub 1-x/CO/sub x/)2 alloys and their hydrides. Hir- 
osawa, S.; Pourarian, F.; Sinha, V.K.; Wallace, WE. (Pitts- 
burgh Univ., PA (USA). Dept. of ‘Chemistry). 1983. 7p. 
NTIS, PC A02/MF AO1. 

Magnetic properties of Zr(Cr/sub 1-x/Co/sub x/): alloys, 
with 0 < or = 0.75, and their hydrides were determined over the 
temperature range 4 to 275 K. All systems were paramagnetic. The 
susceptibility (x) is significantly enhanced both by increase of the 
Co content and by hydrogenation in all cases except cubic ZrCro, 
for which x is virtually unchanged by hydrogenation. The rise in x 
is ascribed to electron transfer from Co to Cr and to H. This trans- 
fer increases the local density of states for Co at the Fermi energy. 
The temperature dependence of the susceptibility can be represent- 
ed by an equation of the form x = x /sub O/+C/(T-Theta), indi- 
cating Pauli and Curie-Weiss contributrions to x. The contributions 
are attributed to the ZrCr2 matrix and the solute Co atoms, respec- 
tively. The Co atoms on Zr sites are weakly coupled antiferromag- 
netically. Pressure-composition isotherms for the ZrCrCo-H2 
system are given at 80, 120 and 165 °C. At 80 °C this alloy hydro- 
genates to the composition ZrCoCrH/sub 3.25/ at a pressure of 50 
atm. 


13615 (AD-A—158407/7/XAB) Resistance to fracture, 
fatigue, and stress-corrosion of Al-Cu-Li-Zr alloys. Final 
report, 1 July 1981-28 February 1985. Vasudevan, A.K.; 
Malcolm, R.C.; Fricke, W.G.; Rioja, R.J. (Aluminum Co. of 
America, Alcoa Center, PA. Alcoa Technical Center). 19 
Feb 1985. 243p. NTIS, PC A1l1/MF A011. 

This investigation was undertaken to characterize the role of 
composition/microstructure on the mechanical behavior of Al-Cu- 
Li-Zr alloys. This characterization is intended to serve as a baseline 
data for alloy development work directed at improving the me- 
chanical properties of Al-Li alloys. The report summarizes the re- 
sults on fracture, fatigue and stress corrosion behavior of Al-Cu-Li- 
Zr alloys. 


13616 (AD-A—158444/0/XAB) One-step internal-tin 
NbsSn superconductor fabrication. Final report, June 1983- 
August 1984, Marancik, W. (Oxford Superconducting Tech- 
nology, Carteret, NJ (USA)). Mar 1985. 26p. NTIS, PC 
A03/MF AO1. 

The object of this research is to demonstrate the feasibility 
of producing a NbsSn superconductor in a single extrusion process 
with a large number of filaments with internal tin. The technique 
chosen uses .010’-diameter Nb and tin-plated Cu wires formed into 
a solenoid. The solenoid is covered with tin-plated copper foil and 
isostatically compacted to a pressure of 17,000 psi. The solenoid is 
slit along its length. This results in a ribbon about 40 inches long by 
about 5-inches wide, with the Nb wires running across the 5-inch- 
width. The ribbon is then rolled up (Jelly Roll) around a 0.5 inch 
diameter Ta covered copper rod to produce a composite of about 
1.5 inches in diameter by 5 inches long. The composite geometry is 
now a cylindrical bundle of 0.010-inch-diameter Nb wire separated 
from each other by tin-plated copper. Each Nb wire is aligned with 
the axis of cylinder. The cylinder is slid into a Ta-lined copper ex- 
trusion can which is evacuated and sealed. The can is extruded at a 
low temperature and drawn to final wire size without intermediate 
annealing. The advantage of the process is that it is an internal tin 
process with the tin uniformly distributed through the matrix. The 
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Nb is in a relatively soft state having been fully annealed at 0.020- 
inch diameter. Only one extrusion is required since the bundling 
technique allows a large number of wires to be precisely aligned 
and spaced in the matrix. 


13617 (AD-A—158587/6/XAB) Interactions of intersti- 
tial silicon with B/sub s/ and O/sub i/ in electron-irradiated 
silicon. Drevinsky, P.J.; DeAngelis, H.M. (Air Force Rome 
Air Development Center, Hanscom AFB, MA (USA). 
Deputy for Electronic Technology). 17 Aug 1984. 9p. 
(RADC/ETR—85-0010). NTIS, PC A02/MF AO1. 

Defect processes in electron-irradiated, boron-doped silicon 
have been studied by means of Deep Level Transient Spectroscopy. 
Introduction rates of the observed minority carrier trap were com- 
pared for test diodes from solar cells and wafers of silicon which 
was crucible-grown, float zone, and modified float zone into which 
oxygen was introduced during processing. Results support the B/ 
sub i/-O/sub i/ defect structure for this electron trap. In more 
heavily-doped silicon, a new hole trap was detected and is believed 
to consist of a B/sub i/-B/sub s/ complex. Interactions leading to 
these defect states may be initiated by silicon interstitials which 
generate born interstitials by the Watk'ns replacement mechanism. 


13618 (AD-A—158923/3/XAB) Combined effect of stress 
state and grain size on hydrogen embrittlement of titanium. 
Technical report. Gerard, D.A.; Koss, D.A. (Michigan 
Technological Univ., Houghton (USA). Dept. of Metallur- 
gical Engineering). Jul 1985. 12p. (TR—1). NTIS, PC A02/ 
MF AO. 

The influence of grain size on the hydrogen embrittlement of 
titanium sheets is shown to depend on stress state. Results presented 
indicate that the deleterious effect of a large grain size on the sus- 
ceptibility to hydrogen embrittlement is more severe in equibiaxial 
tension than in uniaxial tension. This effect may be understood in 
terms of the sensitivity of both void nucleation (due to hydride 
fracture) and void link-up (due to the combined effects of large 
grain/hydride fracture) and void link-up (due to the combined ef- 
fects of large gain/hydride sizes) and the large multidirectional, 
normal stresses that develop during deformation of plastically an- 
isotropic sheets in equibiaxial tension. 


13619 (AD-A—159532/1/XAB) Effect of microstructure 
on the creep behavior of Ti-6Al-2Nb-1Ta-0.8Mo. Final report, 
1 February 1983-31 March 1985. Miller, W.H.; Starke, E.A. 
(Virginia Univ., Charlottesville (USA). Dept. of Materials 
Science). Sep 1985. 133p. (UWVA—525382/MS86/101). 
NTIS, PC A07/MF AOI. 

The effects of microstructure, temperature, stress level and 
crystallographic orientation on the creep response of Ti-6211 have 
been investigated. A variety of microstructures simulating the heat- 
affected zone of a weld (HAZ) as well as the as-received structure 
were tested in a temperature range of 298K to 873K. At stress 
levels below the tensile yield strength, creep curves level off and 
saturate in the ambient temperature regime. The colony tupe Wid- 
manstatten alpha + beta as-received structure exhibited the highest 
creep strains at ambient temperatures (T<0.2Tm). Steady-state 
creep was attained at elevated temperature (T>0.4Tm) where 
wavy dislocation lines and dislocation loops were more homogene- 
ously distributed than at ambient temperatures. Activation energy 
determinations indicate that creep mechanisms are dependent on a 
creep rate/temperature relationship. Above 778K the activation 
energy of creep is close to that of self-diffusion in titanium, suggest- 
ing that diffusion-controlled dislocation mechanisms are the rate- 
controlling processes at elevated temperatures. Creep rupture at 
elevated temperatures occurred by microwave nucleation and 
growth. Cyclic creep with a loading-unloading sequence was per- 
formed at room temperature and cyclic creep acceleration was ob- 
served. The reduction of internal stress in the unloading period en- 
hanced the creep rate in subsequent loading. 


13620 (AD-A—954890/0/XAB) Measurements of the 
physical and chemical properties of the sodium-potassium 
alloy. Quarterly progress report No. 7. Ewing, C.T.; Atkin- 
son, H.B.; Rice, T.K. (Naval Research Lab., Washington, 
DC (USA)). 24 May 1948. 103p. NTIS, PC A06/MF AOI. 

Physical and chemical properties of the sodium-potassium 
alloys are under study. The status of active property measurements 
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and all measured results obtained since a preceding quarterly report 
are presented. Included are final results for viscosity and density, 
together with preliminary reporting of surface tension and reaction 
studies with water. The problem of this report is to investigate the 
physical and chemical properties of liquid metals. 


13621 (AERE-R—11723) Crystallographic texture: exper- 
imental geometry and defocussing correction. Sheldon, B.E. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Materials Development Div.). Aug 1984. 28p. H.M. 
Stationery Office, London, price Pound 5.00. 

X-ray measurements of crystallite orientation distributions 
(crystallographic texture) have been performed at Harwell since 
1975, and the results obtained have been invoked in attempts to de- 
scribe the anisotropic behaviour of bulk materials. Most of the data 
have been produced for zirconium alloys wherein the hexagonal- 
close-packed (h.c.p.) lattice imposes constraints upon polycrystal- 
line aggregates which lead to their anisotropy. The details of the 
technique used at Harwell have not been well publicised, hence this 
paper attempts to identify the salient parameters and compare them 
with those used by other workers. Although the method is basically 
sound, certain areas of doubt have been identified and recommenda- 
tions made as to their resolution. 


13622 (AERE-R—11828) Calculations of void swelling in 
Type 316 stainless steel after a temperature change using the 
VS8 code. Windsor, M.E.; Matthews, J.R. (UKAEA Atomic 
Energy Research Establishment, Harwell. Theoretical Phys- 
ics Div.). Jun 1985. 13p. (PER-CPN—848). H.M. Stationery 
Office, London, price Pound 4.00. 

The report compares measurements made by Norris and 
Buswell of void swelling in irradiated Type 316 steel after a tem- 
perature change from 475 to 575 C, and vice versa, with calculated 
swelling using the VS8 FACSIMILE code. 


13623 (BLG—569, pp 3-23) Some aspects of current high 
temperature materials research in Belgium. Coutsouradis, D. 
(Centre de Recherches Metallurgiques, Liege, Belgium). 
Sep 1984. NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE85901911. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 

The paper reviews R & D activities in Belgium on high tem- 
perature materials, their processing and their applications in indus- 
try. Various aspects of materials research are presented mainly on 
superalloys, oxide dispersion strengthened alloys and heat resisting 
alloys. Processing aspects deal with precision casting and forging, 
powder metallurgy, hot isostatic pressing and high temperature 
coating technology. Examples of applications are given in the gaz 
turbine, nuclear and metallurgical or chemical industries. 23 refs., 
16 figs., 2 tabs. 


13624 (BLG—569, pp 145-169) Welding high tempera- 
ture materials: testing methods and problems. Dhooghe, A.; 
Steen, M. (Onderzoekscentrum van het Belgisch Instituut 
voor Lastechniek, Gent, Belgium; National Fund of Scien- 
tific Research, Gent, Belgium). Sep 1984. NTIS (US Sales 
Only), PC A09/MF AO1. File Number DE85901911. 

In Symposium on high temperature materials for coal con- 
version and utilization: proceedings. 

A major technological obstacle to large scale coal conver- 
sion is the application and fabrication of suitable construction mate- 
rials. These materials have to combine good corrosion-erosion 
properties with adequate strength at high temperatures. Further- 
more, they must be relatively easily weldable. In this paper, which 
is divided in two main parts, the testing methods to ensure fitness 
for purpose for both base material and weldments is discussed fol- 
lowed by a description of the factors involved in making defect- 
free welds in high temperature materials. 


13625 (CEA-CONF—7462) Design rule about thermal 
ratcheting. Clement, G.; Lebey, J.; Roche, R.L. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1984. 29p. (CONF-840926—2). NTIS (US Sales 
Only), PC A03/MF AOl1. File Number DE86750425. 
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From 5. international conference on pressure vessel technol- 
ogy; San Francisco, CA, USA (9 Sep 1984). 

The purpose of this paper is to present an analysis of thermal 
ratcheting, and to give a practical design rule aimed at avoiding its 
detrimental effects. A practical method will thus be available to de- 
signers for dealing with one of the adverse effects of computed 
thermal stresses. 


13626 (CEGB-TPRD/B—0478/N84) Observations on 
thermally cycled 20% Cr/25% Ni/Nb stabilised stainless 
steel. Lobb, R.C. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Jun 1984. 33p. 
(AGR-FPWG-P—84-467). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700923. 

A variety of optical and electron techniques, such as optical 
metallography, scanning electron microscopy and electron probe 
microanalysis, have been used to study the morphology and compo- 
sition of oxides formed on 20 Cr/25 Ni/Nb stainless steel during 
oxidation at 850°C and subsequent thermal cycling in simulated re- 
actor gas. 


13627 (CONF-851048—12) Corrosion of alloys in mixed 
gases. Natesan, K. (Argonne National Lab., IL (USA)). Dec 
1985. Contract W-31-109-ENG-38. 17p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005541. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

Corrosion of materials at elevated temperatures is a potential 
problem in many systems within the chemical, petroleum, and 
power-generation industries. Multicomponent gas environments are 
generally prevalent in a number of these systems; the interactions 
between the complex gas atmospheres and materials of construction 
can lead to wastage and can alter the structural integrity of the ma- 
terials. In the present paper, thermodynamic and kinetic aspects of 
corrosion processes occurring in complex gas mixtures are dis- 
cussed. Further, possible mechanisms are enumerated to evaluate 
the long-term performance of materials in complex gas environ- 
ments. 


13628 (CONF-851217—25) Evidence for the formation of 
a metastable crystalline phase during crystallization of Zr-Ni 
metallic glasses of approximately 57 to 63.2 at. % Zr. McKa- 
mey, C.G.; Easton, D.S.; Kroeger, D.M. (Oak Ridge Na- 
tional Lab., TN (USA)). 1985. Contract AC05-840R21400. 
7p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86005031. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The crystallization of rapidly solidified Zr-Ni metallic glasses 
has been studied by differential scanning calorimetry (DSC), x-ray 
diffraction (XRD), and transmission electron microscopy (TEM). 
Evidence has been found for a metastable phase which is the first 
crystalline phase to form upon heating in compositions of 57 to 63.2 
at. % Zr. This phase seems to be more easily formed and is most 
stable in the region of 58 to 59 at. % Zr. Upon subsequent heating 
to higher temperatures, the metastable phase transforms to the equi- 
librium phases ZrNi and Zr2Ni. The relationship of this new phase 
to phase separation at the eutectic composition of 63.5 at. % Zr is 
discussed in support of the conclusions drawn from low tempera- 
ture specific heat studies reported previously. 


13629 (CONF-851217—28) Electrical resistivity of Au-Cr 
superlattices. Brodsky, M.B.; Sowers, C.H.; Sill, L.R. (Ar- 
gonne National Lab., IL (USA)). Dec 1985. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005539. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Superlattices of Au-Cr with Au:Cr = 2:1 have been pre- 
pared. Their electrical resistivities have been measured between 0.3 
to 300 K. Whereas simple rho-T behavior was found for A = 30, 
51, 90 and 150 A, complicated behavior, similar to magnetic order- 
ing is found for A = 45 A. No correlation is observed with the ex- 
tremum wavelength for phonon velocities - a maximum occurs at 
75 A - unlike that found for most metallic superlattices. 
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13630 (CONF-851217—29) Mechanical ies of me- 
tallic films on sapphire. List, F.A.; McKee, R.A. (Oak Ridge 
National Lab., TN (USA)). 1985. Contract ACO0S5- 
840R21400. 5p. NTIS, PC A02/MF A001; GPO Dep. File 
Number DE86005159. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

A knowledge of interfacial mechanical properties is of con- 
siderable importance to the areas of oxidation, corrosion, metalliza- 
tion, and composite materials. We have developed an experimental 
apparatus capable of simultaneous measurements of elastic and ane- 
lastic properties of materials in controlled atmospheres (10~* to 10* 
Pa) from 25 to 1000°C. The apparatus employs the technique of dy- 
namic resonance in which a material's mechanical resonance spec- 
trum can be determined over a range 10? to 10° Hz with resolution 
+-0.001 Hz. This resolution has enabled us to determine the me- 
chanical properties of films as thin as approximately 10 nm. We 
present resonance results for thin films (~100 nm) of nickel and 
gold on sapphire substrates. Results suggest that nickel films on sap- 
phire are adherent, i.e., cyclic strain is continuous at the film-sub- 
strate interface, over a range of temperature about the film growth 
temperature; whereas gold films show nonadherent behavior at all 
temperatures studied. 


13631 (CONF-851217—31) Ion implantation at elevated 
temperatures. Lam, N.Q.; Leaf, G.K. (Argonne National 
ge, IL (USA)). Nov 1985. Contract W-31-109-ENG-38. 

NTIS, PC A02/MF A0O1; GPO Dep. File Number 
Di86005 537. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

A kinetic model has been developed to investigate ihe syner- 
gistic effects of radiation-enhanced diffusion, radiation-induced seg- 
regation and preferential sputtering on the spatial redistribution of 
implanted solutes during implantation at elevated temperatures. 
Sample calculations were performed for Al* and Si* ions implanted 
into Ni. With the present model, the influence of various implanta- 
tion parameters on the evolution of implant concentration profiles 
could be examined in detail. 


13632 (CONF-851217—33) Upper critical field of Mo-Ni 


heterostructures. Uher, C.; Watson, W.J.; Cohn, J.L.; 
Schuller, I.K. (Michigan Univ., Ann Arbor (USA); Ar- 
gonne National Lab., IL (USA)). Dec 1985. Contract W-31- 
109-ENG-38. 7p. NTIS, PC A02. File Number 
DE86005557. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Upper critical field and its anisotropy have been measured 
on two very short wavelength Mo-Ni heterostructures of different 
degrees of perfection, A = 13.8A (disordered structure) and A = 
16.6A (layered structure). In both cases the parallel critical field has 
an unexpected temperature dependence, a large and temperature 
dependent anisotropy, and over 60% enhancement over the Clog- 
ston-Chandrasekhar limit. Data are fit to the Werthamer-Helfand- 
Hohenberg theory and the spin-orbit scattering times are found to 
be 1.79 x 107 "3s and 2 x 107 '*s, respectively. 


13633 (CONF-851217—36) Ion beam mixing in binary 
amorphous metallic alloys. Hahn, H.; Averback, R.S.; Diaz 
de la Rubia, T.; Okamoto, P.R. (Argonne National Lab., IL 
(USA); State Univ. of New York, Albany (USA). Dept. of 
Physics). Dec 1985. Contract W-31-109-ENG-38. 8p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86005526. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Ion beam mixing (IM) was measured in homogeneous amor- 
phous metallic alloys of Cu-Er and Ni-Ti as a function of tempera- 
ture using tracer impurities, i.e., the so-called “marker geometry”. 
In Cu-Er, a strong temperature dependence in IM was observed be- 
tween 80 and 373°K, indicating that radiation-enhanced diffusion 
mechanisms are operative in this metallic glass. Phase separation of 
the Cu-Er alloy was also observed under irradiation as Er segregat- 
ed to the vacuum and SiO, interfaces of the specimen. At low-tem- 
peratures, the amount of mixing in amorphous Ni-Ti is similar to 
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that in pure Ni or Ti, but it is much greater in Cu-Er than in either 
Cu or Er. 


13634 (CONF-860304—2) Hot corrosion of chromium in 
(Li/sub 0.62/K/sub 0.38/)2.CO; at 650°C. Hsu, H.S. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 
840R21400. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86003091. 

From Corrosion ‘86; Houston, TX, USA (17 Mar 1986). 

The hot corrosion of metallic chromium was studied in (Li/ 
sub 0.62/K/sub 0.38)2COs carbonate salt at 650°C under prototypi- 
cal molten carbonate fuel cell environments. With the aid of phase 
stability diagrams of the Cr-Li-K-C-O system, the corrosion kinetics 
and scale morphologies were examined. The corrosion process in 
oxidizing atmospheres was divided into three distinct phases: (1) the 
formation of liquid corrosion product, chromate, from the reaction 
of carbonate and chromium, (2) the formation of nonprotective 
Cr2Os scale under the liquid corrosion product, and (3) localized 
hot corrosion in the Cr2O3 scale due to the dry-out of the liquid 
corrosion product. The corrosion behavior in the oxidizing environ- 
ment is primarily dependent on the oxygen concentration. Thus, the 
catastrophic corrosion of chromium with carbonate deposit can be 
alleviated by lowering the oxygen partial pressure in the gas phase. 
Very little corrosion was observed when chromium with a carbon- 
ate deposit was reached under reducing gas environments. This low 
corrosion rate of chromium was the result of the scarcity of oxygen 
in the reducing gas atmosphere. 


13635 (CONF-8506165—5) Evolution of phase micros- 
tructure during irradiation. Wiedersich, H. (Argonne Nation- 
al Lab., IL (USA)). Nov 1985. Contract W-31-109-ENG-38. 
33p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86005544. 

From Workshop on the relation between mechanical proper- 
ties and micro-structure under fusion irradiation conditions; Ebel- 
toft, Denmark (27 Jun 1985). 

The phase microstructure of alloys is frequently severely al- 
tered during irradiation. Sluggish precipitation reactions including 
precipitation coarsening are accelerated by irradiation-enhanced dif- 
fusion. Radiation-induced segregation redistributes existing precipi- 
tate phases within the microstructure, induces precipitation of none- 
quilibrium phases and affects the composition of phases in multi- 
component alloys. The displacement process causes disordering of 
ordered alloys and frequently amorphization, especially in interme- 
tallic compounds, at low temperature. Although a good qualitative 
understanding of the basic process involved, i.e., displacement 
mixing, radiation-enhanced diffusion and radiation-induced segrega- 
tion exists, methods for detailed quantitative modeling of the evolu- 
tion of the microstructure of alloys remain to be developed. 


13636 (CONF-8510168—7) In-situ study of cascade de- 
fects in silver by simultaneous transmission electron micros- 
copy and electrical resistivity measurements at low tempera- 
tures. Haga, K.; oe W.E.; Merkle, K.L.; Meshii, M. 


(Northwestern Univ., Evanston, IL (USA). Dept. of Materi- 
als Science and Engineering; Argonne National Lab., IL 
(USA)). Dec 1985. Contract W-31-109-ENG-38. 32p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86005561. 

From TMS/AIME fall meeting; Toronto, Canada (13 Oct 
1985). 

. A helium-cooled double-tilt specimen stage for transmission 
electron microscopy (TEM) with the capability of simultaneous 
electrical resistivity measurements was constructed and used to 
study defect-production, migration, clustering and recovery proc- 
esses in ion-irradiated silver. Vacuum-evaporated thin film speci- 
mens were irradiated with 1 MeV Kr*-ions up to a dose of 4.0 x 
10*° ions/cm’, at T = 10°K in the microscope, using the HVEM- 
tandem accelerator ion beam interface system in the Argonne Na- 
tional Laboratory Electron Microscopy Center. Cascade defect for- 
mation during ion bombardment at the low temperature was direct- 
ly observed both by TEM and electrical resistivity measurements. 
Ion bombardment created groups of defect clusters with strong 
strain fields which gave rise to TEM contrast. The specimen resis- 
tivity was increased by 16% during the irradiation. Subsequent mi- 
crostructural changes and resistivity recovery during isochronal an- 
nealing were monitored up to room temperature. 58.3% of the irra- 
diation induced resistivity was recovered, while significant reduc- 
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tion in the size of black spot defect clusters was observed by TEM. 
A small fraction of clusters disappeared, while no nucleation of 
new defect clusters was observed. 


13637 (DOE/ER/10960—10) Investigation of microstruc- 
tural changes in ferritic stainless steels caused by high tem- 
perature deformation. Final report, 15 September 1981-30 No- 
vember 1985, Weertman, J.R. (Northwestern Univ., Evans- 
ton, IL (USA). Dept. of Materials Science and Engineer- 
ing). Nov 1985. Contract AC02-81ER10960. 33p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86004509. 

The low cycle fatigue behavior of several ferritic stainless 
steels (primarily Fe9Cr1Mo + V,Nb) was studied under total strain 
control at elevated temperatures. The effects of strain range, tem- 
perature, environment, and prior heat treatment were evaluated. 
The accompanying microstructural changes were observed by con- 
ventional and high voltage TEM and carbide coarsening was fol- 
lowed by small-angle neutron scattering (SANS). Substantial soft- 
ening was observed in all fatigue tests. The introduction of hold 
times at maximum strain decreases cycle life but extends time to 
failure. The stress relaxes markedly during these hold times. Fa- 
tigue life is much shorter in air than in vacuum, especially at low 
strain ranges. The presence of air appears to increase softening. 
Prior aging or raising the temperature decreases the stress range 
but, in the case of continuous cycling under vacuum, cycle life is 
determined primarily by the plastic strain amplitude. Microstruc- 
tural changes responsible for the observed softening include: 
change from the original lath dislocation structure to cells or sub- 
grains; large decrease in the originally high dislocation density; car- 
bide coarsening. Information obtained from SANS measurements 
on carbide coarsening during high temperature deformation or 
aging is in good agreement with HVEM observations and mechani- 
cal behavior. 


13638 (DOE/ER/45066—T2) Microstructure and proper- 
ties of ferrous alloy weldments. Progress report, January 1, 
1985-December 31, 1985. Olson, D.L.; Matlock, D.K. (Colo- 
rado School of Mines, Golden (USA). Center for Welding 
Research). 1986. Contract FG02-84ER45066. 70p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86005500. 

The microstructures and properties of new compositional 
grades of multipass austenitic weld metal for low and high tempera- 
ture applications are being evaluated. Alloy modifications, which 
include substitutions for chromium, are being considered. Expres- 
sions for predicting as-solidified weld metal microstructures are 
being extended to include the effects of composition gradients. The 
effects of compositional and microstructural gradients on the ther- 
mal stability and mechanical properties of the modified austenitic 
weld metals are being evaluated in both single and multipass weld- 
ments. 


13639 (DOE/ER/80195—T1) Remotely operable shape 
memory alloy seals for plasma confinement systems. 
(Memory Metals, Inc., Stamford, CT (USA)). 1985. Con- 
tract ACO01-84ER80195. 20p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE86005206. 

The objective of this research program was to demonstrate 
the feasibility of exploiting vacuum seals fabricated from shape 
memory alloys as a means of making remotely operable seals. A Ni- 
Ti shape memory alloy was fabricated by hot isostatic pressing of 
powder alloy in the form of a rod which was then hot swagged to 
a 1/4” diameter rod. This rod was then formed into a ring and elec- 
tron beam welded and heat treated. The force generated on recov- 
ery of a ring which had been deformed into an elliptical cross was 
measured and the procedures for clamping in a flange system were 
studied. Successful vacuum sealing was demonstrated to a level of 
10-® Torr 1/sec. Design for several closures which are fast action, 
non-bolt, and pctentially capable of remote operation, are present- 
ed. 9 figs. 
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13640 (EPRI-CS—4374) Effects of trace elements in flue 
gas desulfurization environments on the corrosion of alloys: a 
literature review. Koch, G.H.; Thompson, N.G.; Means, J.L. 
(Battelle Columbus Labs., OH (USA)). Jan 1986. 93p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920135. 

A literature survey was performed to determine what trace 
elements are prevalent in the environments of various flue gas de- 
sulfurization (FGD) components. The potential effect of these ele- 
ments on the corrosion of alloys of construction for SO. scrubbers 
was discussed using a thermodynamic argument. Specifically, ther- 
modynamic calculations demonstrated that certain elements in the 
flue gas can complex fluoride, thereby inhibiting corrosion of fluo- 
ride sensitive alloys such as titanium. 107 refs. 


13641 (EPRI-NP—4356) Corrosion evaluation of two 
processes for chemical decontamination of BWR structural 
materials, Wang, M.T. (General Electric Co., San Jose, CA 
(USA). Nuclear System Technology Operation). Dec 1985. 
97p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920097. 

The effects of dilute chemical decontamination on the corro- 
sion of boiling water reactor (BWR) materials were evaluated for 
two commercial decontamination processes, CAN-DECON LND- 
101A and LOMI. Laboratory coupons of three key BWR structural 
materials - sensitized Type 304 stainless steel, Inconel 600, and pres- 
sure vessel low alloy steel - were studied for both processes. Pipe 
welds with field CAN-DECON decontamination in operating BWR 
plants also evaluated. Decontaminated surface morphologies were 
examined to assess the corrosion phenomenon during decontamina- 
tion processing, and stress corrosion cracking tests were conducted 
to assess the degradation of intergranular stress corrosion cracking 
(IGSCC) resistance in post-decontamination BWR service. It was 
found that deep intergranular attack (IGA), observed in the lightly 
prefilmed and heavily sensitized stainless steel laboratory CAN- 
DECON processed coupons, tended to enhance IGSCC in BWR 
water. However, shallow IGA and dense, shallow pits found in the 
very heavily prefilmed but somewhat less sensitized in-plant CAN- 
DECON processed pipe welds did not result in detrimental effects 
on IGSCC resistance as measured in constant extension rate tensile 
(CERT) test specimens from the pipe. The laboratory CAN- 
DECON process solvents contained less dissolved ferric ions than 
the in-plant process solvent. 13 refs., 43 figs. 


13642 (EUR—9136) Study of superficial films and of 
electrochemical behaviour of some nickel base alloys and tita- 
nium base alloys in solution ———— of granitic, argilla- 
ceous and salted ground waters. Quang, K.V.; Da Cunha 
oe M.; Benabed, M.S.;  Sunion, F: Jallerat, N.; Pari, 

L. (Commission of the Euro Communities, Luxem- 
Sealant 1985. tg (In —— Commission of the Europe- 
an Communities, Luxembourg. 

The corrosion behaviour of the stainless steels 304, 316 Ti, 
25Cr-20Ni-Mo-Ti, nickel base alloys Hastelloy C4, Inconel 625, In- 
coloy 800, Ti and Ti-0.2% Pd alloy has been studied in the aerated 
or deaerated solutions at 20°C and 90°C whose compositions are 
representative of interstitial ground waters: granitic or clay waters 
or salt brine. The electrochemical techniques used are voltametry, 
polarization resistance and complexe impedance measurements. 
Electrochemical data show the respective influence of the param- 
eters such as temperature, solution composition and dissolved 
oxygen, addition of soluble species chloride, fluoride, sulfide and 
carbonates, on which depend the corrosion current density, the pas- 
sivation and the pitting potential. The inhibition efficiency of car- 
bonate and bicarbonate activities against pitting corrosion is deter- 
mined. In clay water at 90°C, Ti and Ti-Pd show very high passi- 
vation aptitude and a broad passive potential range. Alloying Pd in- 
creases cathodic overpotential and also transpassive potential. It 
makes the alloy less sensitive to the temperature effect. Optical 
Glow Discharge Spectra show three parts in the composition depth 
profiles of surface films on alloys. XPS and SIMS spectrometry 
analyses are also carried out. Electron microscopy observation 
shows that passive films formed on Ti and Ti-Pd alloy have amor- 
phous structure. Analysis of the alloy constituents dissolved in solu- 
tions, by radioactivation in neutrons, gives the order of magnitude 
of the Ni base alloy corrosion rates in various media. It also points 
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out the preferential dissolution of alloying iron and in certain cases 
of chromium. 


13643 (EUR—9570) Corrosion behaviour of container 
materials for geological disposal of high-level waste. Joint 
annual progress report 1983, (Commission of the Euro 
Communities, Luxembourg). 1985. 193p. Commission of the 
European Communities, Luxembourg. 

Within the framework of the Community R and D pro- 
gramme on management and storage of radioactive waste (shared- 
cost action), a research activity is aiming at the assessment of cor- 
rosion behaviour of potential container materials for geological dis- 
posal of vitrified high-level wastes. In this report, the results ob- 
tained during the year 1983 are described. Research performed at 
the Studiecentrum voor Kernenergie/Centre d'Etudes de I’Energie 
Nucleaire (SCK/CEN) at Mol (B), concerns the corrosion behav- 
iour in clay environments. The behaviour in salt is tested by the 
Kernforschungszentrum (KfK) at Karlsruhe (D). Corrosion behav- 
iour in granitic environments is being examined by the Commissari- 
at a l’'Energie Atomique (CEA) at Fontenay-aux-Roses (F) and the 
Atomic Energy Research Establishment (AERE) at Harwell (UK); 
the first is concentrating on corrosion-resistant materials and the 
latter on corrosion-allowance materials. Finally, the Centre Naticn- 
al de la Recherche Scientifique (CNRS) at Vitry (F) is examining 
the formation and behaviour of passive layers on the metal alloys in 
the various environments. 


13644 (HEDL-SA—3153) Model describing the role of 
phosphorus on the swelling and creep of austenitic alloys. 
Garner, F.A.; Brager, H.R. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1984. Contract AC06- 
76FF02170. 14p. (CONF-841246—29). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86004014. 

From 1. international conference on fusion reactor materials; 
Tokyo, Japan (3 Dec 1984). 

Phosphorus is much more effective than other solutes in sup- 
pressing swelling and irradiation creep of austenitic alloys because 
it increases the vibrational frequency and diffusivity of matrix sol- 
vent atoms and it also increases the equilibrium vacancy concentra- 
tion by orders of magnitude. It accomplishes the latter by strongly 
reducing the vacancy formation energy. The combined effect of 
both mechanisms is to reduce the vacancy super-saturation during 
irradiation, leading to a temporary reduction in void nucleation rate 
and an extension of the transient regime of swelling. The compo- 
nent of irradiation creep that is proportional to swelling is also re- 
duced. 25 refs. 


13645 (IA—1412, pp 72-74) Hydrogen embrittlement of 
austenitic stainless steel welds. Simca, F.; Stern, A.; Eliezer, 
D. (Israel Atomic Energy Commission, Tel Aviv; Ben- 
Gurion Univ. of the Negev, Beersheba, Israel). Jun 1985. 
NTIS (US Sales Only), PC Al1/MF AOl1. File Number 
DE86780379. 

In Research laboratories annual report 1984. 


13646 (INIS-BR—373) Corrosion fatigue of Zircalloy-4 

in chloride medium. Monnerat, C.S.S. (Rio de Janeiro Univ. 

(Brazil). Coordenacao dos eS ss Pos- — de 

Engenharia). 1984. 86p. (In Portu S (US Sales 
y), PC A0S/MF AO1. File Number * E86 780359, 

The fatigue behaviour of Zircalloy-4 in a 0,5 M NaCl aque- 
ous solution was studied. The tests were performed under poten- 
ciostatic control at room temperature and mean frequency of 80 hz. 
The tests have shown that Zircalloy-4 does not have its fatigue life 
decreased under cathodic potentials action. The application of 
anodic potentials, however, has markedly influenced the life of the 
material. This influence is characteristic for a certain range of ap- 
plied potential and cyclic stress level. It was shown that, for a max- 
imum stress higher than yield stress and potential values higher 
than +120 mV sub(sce), the life of the material was drastically re- 
duced due to pit formation and intergranular attack. This ‘critical’ 
potential is, however, lower than the pit potential (approx. +180 
mV sub(sce)) obtained by the usual electrochemical methods. For 
maximum cyclic stress lower than the yield stress, the material did 
not fail even at potential values higher than the critical +120 mV 
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sub(sce). The application of potential values lower than +120 mV 
sub(sce) led to an increase in the fatigue properties of the material, 
that is characterized by an increase in fatigue life as compared to 
that observed in air. This behaviour is attributed to the high veloci- 
ty of repassivation presented by Zircalloy-4. 


13647 (IS-T--1188) Electrochemistry of stress corrosion 
cracking of brass. Seleet, M.M.S. (Ames Lab., IA (USA)). 
Jan 1986. Contract W-7405-ENG-82. 176p. NTIS, PC A09/ 
MF AO1; GPO Dep. File Number DE86006381. 

Thesis. 

The stress corrosion cracking (SCC) susceptibility of pure 
Cu and two brass (Cu-Zn) compositions (80/20 and 60/39) was 
studied in ammoniacal and nonammoniacal aquéous solutions at 
open circuit potential applying a constant load technique. The SCC 
tests showed Cu to be immune in all solutions tested, the af'-brass 
(60/39) alloy to be most susceptible to SCC, and the (80/20) alloy 
to have intermediate SCC susceptibility. Formation of intermediate 
cuprous complexes was detected using a rotating ring disc elec- 
trode (RRDE) composed of a brass (80/20) disc and platinum ring, 
in ammonium chloride-cupric chloride solution. A mathematical 
model for the role of cuprous complexes in copper corrosion was 
developed for the proposed autocatalytic oxidation mechanism. 
Predictions of dezincification and decuprification were confirmed 
by energy dispersive x-ray analysis (EDAX). The dissolution mech- 
anism was further supported by scanning electron microscopy re- 
sults. 


13648 (IS-T—1233) Directional solidification studies of 

austenitic stainless steels. Carder, K.H. (Ames Lab., 
IA (USA)). Jan 1986. Contract W-7405-ENG-82. 94p. 
NTIS, PC AO5/MF AOi; 1; GPO Dep. File Number 
DE86006372. 

The transformation of ferrite to austenite during the solidifi- 
cation of stainless steel welds and the subsequent tendencies toward 
microcracking are topics of considerable “renewed” interest. This 
revival of interest is due mainly to the use of high energy joining 
processes such as electron beam and laser welding into commercial 
practice. The rapid rates of solidification and cooling encountered 
in utilizing these processes have a significant effect on the amount 
of delta ferrite retained in the microstructure at room temperature. 
The present study is aimed at obtaining a correlation between so- 
lidification rates and microstructure. A directional solidification ap- 
paratus with controlled heat flows was designed and developed. 
This apparatus was used to determine the effect of velocity on the 
mode of solidification and the amount of ferrite retained in the mi- 
crostructure at room temperature. 


13649 (JINR-R—8-84-261) Proximity effect in composite 
superconductors. Vladimirova, N.M.; Drobin, V.N.; Lazehr, 
D.; Khukhareva, I.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1984. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86701092. 

Section of a fine-dispersed composite superconductor repre- 
sents a two-dimensional system of alternating elements of supercon- 
ducting and normal metals. Situation characteristic for two-dimen- 
sional compositions occurs when passing current through the con- 
ductor perpendicular to superconducting filaments. Technical con- 
ductors with diameter equal to 1-05 mm comprising a large number 
of fine superconducting filaments NT-50 and copper matrix have 
been used for measurements. Temperature dependence of cross re- 
sistance of these samples is similar to temperature dependence of re- 
sistance in two-dimensional compositions. Particularly, smooth de- 
crease of resistance at the expense of proximity effect according to 
the model developed for the two-dimensional composition is ob- 
served after superconducting transition of NT-50 filaments at tem- 
perature decrease. 9 references, 3 figures. 


13650 (LBL—20574) Vibrational linewidths of adsorbed 
molecules by infrared emission spectroscopy. Tobin, R.G. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1985. Contract 
ACO03-76SF00098. 158p. NTIS, PC A08/MF A01; GPO 
Dep. File Number DE86006061. 

Thesis. 

Infrared emission spectroscopy is the only experimental tech- 
nique capable of high resolution vibrational studies of adsorbates on 
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well characterized single-crystal metal surfaces in the frequency 
range below 1000 cm™'. The present work reports the first meas- 
urement of the linewidth of the C-Pt stretching vibration of CO on 
Pt(111), and the first detailed investigation of any molecule-sub- 
strate vibrational mode. The linewidth has been studied at sample 
teniperatures between 275 and 400°K, and the variations are found 
to be significantly less than predicted by theories of lifetime broad- 
ening. Based on this fact, and the observed asymmetry of the line 
shape, it is concluded that the linewidth is predominantly inhomo- 
geneous. The O-Pt stretching vibration of atomic oxygen on 
Pt(111) has also been observed. The technique of infrared direct ab- 
sorption spectroscopy was used to make an extensive study of the 
C=0 stretching vibration of CO on evaporated Ag, Au, and Cu 
films at 2°K. The adsorption behavior is found to depend strongly 
on the deposition temperature of the film. An investigation of the 
shift of the C=0 frequency with CO exposure reveals both chemi- 
cal and dynamic interactions between the molecules. No evidence is 
found for an enhancement of the infrared polarizability analogous 
to the Raman enhancement at ‘active sites’ proposed in some theo- 
ries of Surface Enhanced Raman Scattering. 


13651 (LBL—20763) Enhancement of optical effects on 
rough metal surfaces and photoluminescence from the noble 
metals. Boyd, G.T. (Lawrence Berkeley Lab., CA (USA)). 
Dec 1985. Contract AC03-76SF00098. 96p. NTIS, PC A05/ 
MF A011; GPO Dep. File Number DE86006268. 

Thesis. 

Optical second-harmonic (SH) generation was used to study 
the local-field enhancement due to surface roughness on various 
materials ranging from the alkalis to a semiconductor. The rough- 
ness morphology was standardized by evaporating each material 
onto the same chemically etched glass slide, having microstructures 
hundreds to thousands of A in size. With the laser excitation at 1.06 
pm, the observed SH enhancements for different materials varied 
from 27 to 1 x 107° times that of silver. They were in fair agree- 
ment with a simple model calculation assuming that the rough sur- 
face is composed of a distribution of noninteracting hemispheroids 
on a plane. Results are used to predict enhancements for surface 
Raman scattering. Single-photon and multi-photon induced lumines- 
cence spectra were obtained from clean samples of silver, copper, 
and gold with both smooth and rough surfaces. The spectra reveal 
new features, which are correlated with interband transitions at se- 
lected symmetry points in the Brillouin zone. The effects of rough- 
ness on the luminescence are largely attributable to localized plas- 
mon resonances in the rough surface protrusions. Results are used 
to evaluate photoluminescence as a band structure probe for metals. 


13652 (N—86-11473) Comparison of the physics of Gas 
Tungsten Arc Welding (GTAW), Electron Beam Welding 
(EBW), and Laser Beam Welding (LBW). Nunes, A.C. Jr. 
(National Aeronautics and Space Administration, Hunts- 
ville, AL (USA). George C. Marshall Space Flight Center). 
Aug 1985. 22p. (NASA-TM—86503). NTIS, PC A02/MF 
AOl. 

The physics governing the applicability and limitations of 
gas tungsten arc (GTA), electron beam (EB), and laser beam (LB) 
welding are compared. An appendix on the selection of laser weld- 
ing systems is included. 


13653 (N—86-11526) Elevated temperature biaxial! fa- 
tigue. Final Report. Jordan, E.H. (Connecticut Univ., Storrs 
(USA)). Oct 1985. 162p. (NASA-CR—175009). NTIS, PC 
A08/MF AOl1. 

A 3 year experimental program for studying elevated tem- 
perature biaxial fatigue of a nickel based alloy Hastelloy-X has been 
completed. A new high temperature fatigue test facility with unique 
capabilities has been developed. Effort was directed toward under- 
standing multiaxial fatigue and correlating the experimental data to 
the existing theories of fatigue failure. The difficult task of predict- 
ing fatigue lives for nonproportional loading was used as an ulti- 
mate test for various life prediction methods being considered. The 
primary means of reaching improved understanding were through 
several critical nonproportional loading experiments. The direction 
of cracking observed on failed specimens was also recorded and 
used to guide the development of the theory. Cyclic deformation 
responses were permanently recorded digitally during each test. It 
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was discovered that the cracking mode switched from primarily 
cracking on the maximum shear planes at room temperature to 
cracking on the maximum normal strain planes at 649 C. In contrast 
to some other metals, loading path in nonproportional loading had 
little effect on fatigue lives. Strain rate had a small effect on fatigue 
lives at 649 C. Of the various correlating parameters the modified 
plastic work and octahedral shear stress were the most successful. 


13654 (QUEL—1577/85) Effect of quenching rate on the 
temperature and strain-rate sensitivity of uranium 2 w/o mo- 
lybdenum alloy. Boyd, G.A.C.; Harding, J.; Bleasdale, P.A.; 
Dunn, K.; Turner, G.I. (Oxford Univ. (UK). Engineering 
Lab.). 1985. 8p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86700922. 

The mechanical properties of a U2w/oMo alloy in the y- 
quenched, fast-gas-cooled and as-extruded states are compared at 
tensile strain rates from 10* to approx. 2000/s. Significantly higher 
stress levels are observed in the y-quenched specimens at all strain 
rates and failure processes are studied by optical and scanning elec- 
tron microscopy. 


13655 (SAND—85-1277C) Formation of icosahedral 
Al(Mn) by pulsed surface melting. Follstaedt, D.M.; Knapp, 
J.A. (Sandia National Labs., Albuquerque, NM "U 'A)). 
1985. Contract AC04-76DP00789. Sp. (CONF-851217—32). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86005442. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Surface melting of alternating Al/Mn layers on Al and Fe 
substrates by pulsed electron beams and laser is found by TEM to 
produce icosahedral Al(Mn). Interpreting the observed microstruc- 
tures in terms of the calculated temperature histories places limits 
on the melting point of the phase (660°C < T/sub m/ < 960°C), 
the time needed for its nucleation from the melt at 660°C (t/sub n/ 
< 20 ns), and the rate of quenching from the liquid needed to sup- 
press formation of the competing T phase (-T > ~ 1 x 10® K/s). 


13656 (UCID—19323-85-1, pp 39-48) Chip science: basic 
study of the single-point cutting process. Donaldson, R.R.; 
Syn, C.K.; Taylor, J.S.; Riddle, R.A. (Lawrence Livermore 
National Lab., CA). Mar 1985. NTIS, PC A0O5/MF AOl1. 
File Number DE86001558. Contract W-7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

uring the first half of FY 85, a study of machining to a 

high accuracy and a smooth surface finish by employing diamond 
tools cutting electroless nickel was performed. The study encom- 
passed a wide range of experimental parameters and characteriza- 
tion techniques, with comparisons to numerical modeling. An inter- 
esting combination of practical results and insight into basic mecha- 
nisms is being achieved. 


13657 (UCRL—92693) Formation of Pu amorphous 
alloys or metastable structures in Pu-Fe, Pu-Ta, and Pu-Si 
alloys. Rizzo, H.F.; Echeverria, A.W. (Lawrence Livermore 
National Lab., CA (USA)). 20 Aug 1985. Contract W-7405- 
ENG-48. 17p. (CONF-8509147—14). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005809. 

From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

Sputter deposition technique was used to study the possible 
formation of amorphous structures in Pu-Fe, Pu-Ta, and Pu-Si sys- 
tems. A triode sputtering system was used to prepare sputtered 
coatings: 13 to 59 at. % (a/o) Fe, 10 to 50 a/o Si, and 15 to 65 a/o 
Ta. Structure of the coatings was determined by x-ray diffraction 
techniques. The temperature stability of the obtained structures was 
determined by Differential Scanning Calorimetry (DSC) measure- 
ments. The Pu-Fe and Pu-Si binary systems showed strong evi- 
dence for the formation of amorphous phases in the sputtered coat- 
ings. X-ray analyses indicated the presence of PusFe in the 13 to 20 
a/o Fe range of Pu-Fe alloys and no apparent crystalline phases 
over the entire 10 to 50 a/o Si range of Pu-Si alloys. In the Pu-Ta 
system, the DSC data obtained for compositions below 50 a/o Ta 
did not show typical crystallization exotherms. At compositions 
above 50 a/o Ta, a metastable bec alpha Ta structure was observed 
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with an expanded lattice parameter. The calculated volume expan- 
sion (2.9%) corresponds to 29 a/o of Pu in solid solution if the lat- 
tice parameter is assumed to follow Vegards Law. After storage in 
a nitrogen glovebox atmosphere for over two years, the Pu-Si and 
Pu-Ta coatings have maintained a metallic luster and have shown 
no visible evidence of surface oxidation. 


13658 Metastable Al-Mn phases formed by ion-beam 
mixing. Follstaedt, D.M.; Knapp, J.A. (Sandia National 
Laboratories Albuquerque, New Mexico 87185). Journal of 
Applied Physics; 59: No. 5, 1756-1758(1 Mar 1986). Contract 
AC04-76DP00789. 

The phases produced by ion-beam mixing of Al/Mn layers 
were examined as a function of mixing temperature between 30 and 
200 °C for 16 at. % Mn. After intermixing of the layers at either 30 
or 60 °C with 1 x 10'® Xe/cm? at 400 keV, electron diffraction 
showed amorphous phase formation. However, ion-beam mixing at 
100 or 200 °C produced the icosahedral Al(Mn) phase. The crystal- 
line phase AlsMn can also be formed near the sample surface by 
ion mixing appropriate concentrations at elevated temperatures. An- 
nealing at successively higher temperatures produced the transfor- 
mation sequence: amorphous — icosahedral —- AlsMn, which indi- 
cates that the icosahedral phase is more stable than the amorphous 
phase. 


13659 Analysis of five-fold symmetry by microtwinning 
in rapidly solidified Al-Mn alloys. Carr, M.J. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185). Journal 
of Applied Physics; 59: No. 4, 1063-1067(15 Feb 1986). Con- 
tract AC04-76DP00789. 

The properties of small ensembles of cyclically twinned, 
thombohedrally distorted face-centered-cubic crystals are examined 
and shown to be consistent with reported experimentally deter- 
mined diffraction patterns and images of rapidly solidified Al-Mn 
alloys exhibiting icosahedral symmetry. Limitations of previously 
reported refutations of twinning models are discussed. Proposals are 
made for definitive tests between microtwinning and quasicrystal- 
line models of these structures. 


13660 Two-dimensional valence-electronic structure of a 
monolayer of Ag on Cu(001). Tobin, J.G.; Robey, S.W.; Shir- 
ley, D.A. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory and the Departments of 
Chemistry and Physics, University of California, Berkeley, 
California e Physical Review [Section] B: Condensed 
Matter; 33: No. 4, 2270-2280(15 Feb 1986). Contract AC03- 
76SF00098. 

The metal overlayer system c(10 x 2)Ag/Cu(001) was stud- 
ied at coverages near one monolayer with angle-resolved photo- 
emission. The observed spectroscopic features indicate a two-di- 
mensional d-band electronic structure that can be interpreted with 
the use of a model with planar, hexagonal symmetry in which crys- 
tal-field effects dominate over spin-orbit effects. 


13661 Theoretical study of the surface energy and surface 
relaxation of the W(001) surface. Chan, C.T.; Louie, S.G. 
(Department of Physics, University of California, Berkeley, 
California 94720 and Materials and Molecular Research Di- 
vision, Lawrence Berkeley Laboratory, Berkeley, California 
94720). Physical Review [Section] B: Condensed Matter; 33: 
No. 4, 2861-2864(15 Feb 1986). 

The structural properties of the W(001)(1 x 1) surface are 
calculated using a fully self-consistent pseudopotential linear combi- 
nation of atomic orbitals method. The surface energy [3.09 eV/(sur- 
face atom)], the top-layer relaxation (5.9%), and the relaxation 
energy (0.059 eV) we obtained are in good agreement with avail- 
able experimental data and recent all-electron full-potential linear 
augmented-plane-wave results. The results demonstrate that the 
method can treat the structural properties of transition-metal sur- 
faces accurately. 





36 MATERIALS 
3601 Metals And Alloys 


13662 Subsurface core-level shifts for an Au monolayer 
buried in Ag(111). Hsieh, T.C.; Miller, T.; Chiang, T. (De- 
ent of Physics and Materials Research Laboratory, 
niversity of Illinois at Urbana-Champaign, Urbana, Illinois 
61801). Physical Review [Section] B: Condensed Matter; 33: 
No. 4, 2865-2867(15 Feb 1986). Contract AC02-76ERO1198. 
The Au 4f/sub 7/2/ core-level energy has been measured 
using photoemission for an Au(111) monolayer buried in Ag(111). 
The measured core-level energy as a function of the distance be- 
tween the Au monolayer and the sample surface shows that the ef- 
fective spatial range of surface effects is about three atomic layers. 
This range is significantly larger than what is expected from a 
simple model for the screening of potential changes in jellium. The 
result implies that significant subsurface core-level shifts can occur 
for close-packed metal surfaces. 


13663 Surface-limited release of deuterium from iron and 
the effect of surface oxygen. Wampler, W.R. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185). Applied 
Physics Letters; 48: No. 6, 405-407(10 Feb 1986). Contract 
AC04-76DP00789. 

The surface-limited release of deuterium from solution in po- 
lycrystalline iron was measured in ultrahigh vacuum using nuclear 
reaction analysis and ion implantation with surface characterization 
by Auger electron spectroscopy. For a bare iron surface the magni- 
tude and temperature dependence of the release rate are quantita- 
tively predicted by a model in which the rate limiting step is the 
recombination and desorption of deuterium chemisorbed on the sur- 
face. The release rate decreased approximately linearly with oxygen 
coverage up to a cutoff at about 0.4 monolayer. 


13664 Phase selection during pulsed laser annealing of 
manganese. Follstaedt, D.M.; Peercy, P.S.; Perepezko, J.H. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Physics Letters; 48: No. 5, 338-340(3 Feb 
1986). Contract AC04-76DP00789. 

Pulsed (25 ns) laser-induced heating of the a phase of Mn is 
found to be sufficiently rapid to bypass solid-state transformation to 
the high-temperature 8, y, and 5 aliotropes and thus produce melts 
that are calculated to be undercooled by ~ 120 K with respect to 
the equilibrium melting temperature of the 5 phase. Nucleation of 
the y phase in this highly undercooled melt is observed for suffi- 
ciently long melt durations. The experiments thus demonstrate that 
pulsed laser-induced melting of metals with allotropes permits the 
study of nucleation and growth in highly undercooled melts with 
calculable temperatures. 


13665 Inelastic polarized and unpolarized neutron scat- 
tering measurements on UBeis. Goldman, A.I.; Shapiro, 
S.M.; Shirane, G.; Smith, J.L.; Fisk, Z. oo. of 
Physics, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] B: Condensed Matter; 
33: No. 3, 1627-1633(1 Feb 1986). Contract ACO02- 
76CHO00016. 

We present the results of polarized and unpolarized inelastic 
neutron scattering measurements of the heavy-fermion supercon- 
ductor UBeis at 10 K. At this temperature, the energy spectrum of 
the magnetic scattering is characterized by a broad quasielastic 
Lorentzian line shape modified by the Bose occupation factor, with 
a width of 13 +- 2 meV (half-width at half maximum). No evi- 
dence of a narrow (few meV) f-level resonance predicted by the 
electronic specific-heat coefficient is observed. The energy-integrat- 
ed magnetic scattering yields a susceptibility which is consistent 
with bulk measurements, indicating that any additional response 
must have a small spectral weight. 


13666 Paramagnetic scattering from Fe(3.5 at. % Si): 
Neutron measurements up to the zone boundary. Shirane, G.; 
Boeni, P.; Wicksted, J.P. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] B: Con- 
densed Matter; 33: No. 3, 1881-1885(1 Feb 1986). Contract 
AC02-76CH00016. 

Paramagnetic scattering cross sections of Fe(3.5 at. % Si) 
are measured at T = 1.1T/sub c/ and 1.25T/sub c/ over the entire 
Brillouin zone. The major part of these magnetic cross sections is 
confined below 60 meV even near the zone boundary, in agreement 
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with the recent report by Brown et al. The energy-integrated value 
of the magnetic moment at the zone boundary is (2.7 +- 1.0)u/sub 
B/?. This value is smaller than what would be expected for local- 
ized systems and gives experimental support for the itinerant-elec- 
tron character of ferromagnetism in Fe. 


13667 Direct measurements of liquid/solid interface ki- 
netics during pulsed-laser-induced melting of aluminum. Tsao, 
J.Y.; Picraux, S.T.; Peercy, P.S.; Thompson, M.O. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Applied Physics Letters; 48: No. 4, 278-280(27 Jan 1986). 
Contract AC04-76DP00789. 

We report time-resolved electrical-resistance measurements 
obtained during pulsed-laser melting of a metal. Through heat-flow 
calculations and solute-diffusion measurements, the measured resist- 
ances are correlated with the thresholds for partial and full melting 
of a thin film of aluminum. Furthermore, simultaneous time-re- 
solved reflectance measurements establish that, in this geometry, 
melting and solidification proceed via the motion of a well-defined, 
planar liquid/solid interface, whose position can be deduced from 
the resistance measurements. These measurements permit, for the 
first time, real-time determinations of melt-depth histories in funda- 
mental studies of rapid solidification processing of metals. 


13668 Ultrasonic method to determine gas porosity in 
aluminum alloy castings: Theory and experiment. Adler, L.; 
Rose, J.H.; Mobley, C. (Department of Welding Engineer- 
ing, The Ohio State University, Columbus, Ohio 43210). 
Journal of Applied Physics; 59: No. 2, 336-347(15 Jan 1986). 
Contract W-7405-ENG-82. 


The characterization of porosity in solids using the frequen- 
cy dependence of the ultrasonic attenuation is discussed both from 
the theoretical and experimental viewpoint. The major thrust of our 
work is the determination of the volume fraction and size of the 
voids for the case of dilute porosity (<6%) in structural materials. 
An aluminum alloy (A357) was chosen for study due to its econom- 
ic importance in large-scale casting and the particular suitability of 
aluminum for this type of study. Following recent papers the at- 
tenuation is described by an independent scatterer model for spheri- 
cal voids. Numerical results are presented in a form suitable for use 
with a range of materials. A method for determining the volume 
fraction and pore size is given. Specific tabular results are given for 
stainless steel, IN-100, Ti, SisNs, as well as aluminum. Figures of 
merit which partially describe those situations in which the method 
is usable are also presented. In the experimental work a digitized 
spectrum analysis system was used to measure the frequency de- 
pendence of the attenuation coefficient in A357 aluminum cast 
alloys. In the cast materials the average pore size was in the order 
of 100 ym and the pore concentration varied from essentially 0 to 
6%. It was found that experimental measurement of the attenuation 
could be fit by the theoretical model. The resulting parameters 
yield a good estimate of the pore volume fraction. 


13669 Unoccupied surface states on Cu(001): A compari- 
son of experiment and theory. Hulbert, S.L.; Johnson, P.D.; 
Weinert, M.; Garrett, R.F. (Brookhaven National Laborato- 
ry, Upton, New York 11973). Physical Review [Section] B: 
Condensed Matter; 33: No. 2, 760-764(15 Jan 1986). Contract 
AC02-76CH00016. 


We compare new high-resolution inverse-photoemission 
spectra of the unoccupied surface states on Cu(001) with a first- 
principles calculation of the same surface. This theoretical calcula- 
tion includes the asymtotic long-range image potential. The com- 
monly observed image state is found to correspond to the n = 1 
member of the Rydberg series of states derived from the image po- 
tential, i.e., the wave function has a single extremum beyond the 
crystal edge characteristic of the hydrogenic n = 1 state. Agree- 
ment between theory and experiment for all states is excellent. The 
experimentally determined binding energies and effective masses are 
0.62 eV and 0.98m/sub e/ for the n = 1 image state and 0.8 eV 
(with respect to E/sub F/) and 0.4m/sub e/ for the n = 0 surface 
resonance. The results indicate that surface corrugation effects are 
negligible. 
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13670 Dehancement of impurity and self-diffusion in nio- 
bium by tungsten additions. Mundy, J.N.; Ockers, S.T.; 
ee L.C. (Materials Science and Technology Divi- 
sion, onne National Laboratory, Argonne, Illinois 
60439). Fisica! Review [Section] B: Condensed Matter; 33: 
No. 2, 847-853(15 Jan 1986). 

The strong curvature found in the Arrhenius plots for self- 
diffusion in most of the bcc refractory metals has been explained in 
terms of separate high- and low-temperature mechanisms of diffu- 
sion. The low-temperature mechanism appears to be a monova- 
cancy mechanism, but the high-temperature process is not under- 
stood. The present experiments have measured the diffusion coeffi- 
cients of Nb, Zr, and '*°W in pure niobium, Nb-2 at. % W, Nb- 
5 at. % W, and Nb-10 at. % W at 2680 K, where 90% of the diffu- 
sion occurs by the high-temperature process. The addition of tung- 
sten to niobium equally lessens the diffusion of each of the three 
isotopes. The dehancements are shown to be due to the overall 
effect of alloying and not a local interaction effect. Possible mecha- 
nisms for mass transport at high temperatures are discussed. 


13671 Theoretical examination of the trapping of ion-im- 
planted hydrogen in metals. Myers, S.M.; Nordlander, P.; 
Besenbacher, F.; Norskov, J.K. (Sandia National Laborato- 
ries, Albuquerque, New Mexico 87185). Physical Review 
[Section] B: Condensed Matter; 33: No. 2, 854-863(15 Jan 
1986). Contract AC04-76DP00789. 

Theoretical analysis of the defect trapping of ion-implanted 
hydrogen in metals has been extended in two respects. A new 
transport formalism has been developed which takes account not 
only of the diffusion, trapping, and surface release of the hydrogen, 
which were included in earlier treatments, but also the diffusion, re- 
combination, agglomeration, and surface annihilation of the vacan- 
cy and interstitial traps. In addition, effective-medium theory has 
been used to examine multiple hydrogen occupancy of the vacancy, 
and, for the fcc structure, appreciable binding enthalpies relative to 
the solution site have been found for occupancies of up to six. 
These extensions have been employed to model the depth distribu- 
tion of ion-implanted hydrogen in Ni and Al during linear ramping 
of temperature, and the results have been used to interpret previ- 
ously published data from these metals. The agreement between 
theory and experiment is good for both systems. In the case of Ni, 
the two experimentally observed hydrogen-release stages are both 
accounted for in terms of trapping at vacancies with a binding en- 
thalpy that depends upon occupancy in accord with effective- 
medium theory. 


13672 Electronic structure of the Yb/Ge(111) interface. 
Nogami, J.; Carbone, C.; Friedman, D.J.; Lindau, I. (Stan- 
ford Electronics Laboratories, Stanford Letra Stan- 
ford, California 7. t Physical Review [Section] B: Con- 
densed Matter; 33: No. 2, 864-872(15 Jan 1986). 

Interface formation at room temperature between Yb and Ge 
has been studied by synchrotron radiation and uv photoemission. 
Samples were fabricated by sequential depositions of Yb metal onto 
cleaved Ge(111) surfaces. Changes in the photoelectron spectra 
were followed as a function of the metal coverage. A detailed anal- 
ysis of the Yb 4f and the Ge 3d core-level line shapes is presented, 
leading to a picture of the structure and evolution of the interface 
on a microscopic scale. Below a coverage of one monolayer (ML), 
interaction between substrate and overlayer is weak but gradually 
increases with metal coverage. Between 2 and 3 ML, a reacted 
phase forms at the surface; this phase is stable with further metal 
deposition and appears to limit further interdiffusion. At higher 
coverages, there is growth of a Yb-rich phase that converges to Yb 
metal at 20 ML. The behavior of this system is compared with re- 
sults for Yb/Si and for other rare-earth-metal/Si,Ge interfaces. 


13673 Observation of film states and surface-state pre- 
cursors for Ag films on Si(111). Wachs, A.L.; Shapiro, a Fis 
Hsieh, T.C.; Chiang, T. (Department of Physics and Materi- 
als Research Laboratory, University of Illinois, Urbana, IIli- 
nois 61801). Physical Review [Section] B: Condensed Matter; 
33: No. 2, 1460-1463(15 Jan 1986). Contract AC02- 
76ERO1198. 

Ag films on Si(111)-(7 x 7) having thicknesses of O—17 mon- 
olayers were studied with angle-resolved photoemission. The spec- 
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tra exhibit quasiperiodic peaks with separations between neighbor- 
ing peaks approximately proportional to the inverse of the film 
thickness. These are film states associated with the sp band of bulk 
Ag. A surface-state precursor was also observed on films as thin as 
two monolayers in thickness. 


13674 Partially gapped Fermi surface in the heavy-elec- 
tron superconductor URu:Siz. Maple, M.B.; Chen, J.W.; Da- 
lichaouch, Y.; Kohara, T.; Rossel, C.; Torikachvili, M.S.; 
McElfresh, M.W.; Thompson, J.D. (Department of Physics 
and Institute for Pure and Applied Physical Sciences, Uni- 
versity of California, San Diego, La Jolla, California 92093). 
Physical Review Letters; 56: No. 2, 185-188(13 Jan 1986). 
Contract AS03-76ER70227. 

Transport, thermal, and magnetic data for the heavy elec- 
tron system URueSie indicate that a charge- or spin-density-wave 
transition opens an energy gap of ~11 meV over a portion of the 
Fermi surface below Toroughly-equall7.5 K and demonstrate that 
bulk superconductivity occurs below T/sub c/roughly-equall.5 K. 
The pressure dependences of Ty and T/sub c/ support this interpre- 
tation. The unusually large initial slope of the upper critical mag- 
netic field (9.2 T/K) is consistent with the high values of the elec- 
tronic-specific-heat coefficient and the electrical resistivity. 


13675 (LA-tr—86-4) Calculated and experimental opti- 
mizing of binary and ternary systems of Ag, Bi, Pb and TI. 
Zimmermann, B. (Los Alamos National Lab., NM (USA); 
Stuttgart Univ. (Germany, F.R.)). 1986. Contract W-7405- 
ENG-36. Translation of doctoral dissertation. 143p. NTIS, 
PC A07/MF AOl; 1; GPO Dep. File Number DE86005962. 

A method was developed for the calculation of binary and 
higher-component diagrams of state and of the thermodynamic 
functions in these systems. The calculation optimizes the functions 
of state of the binary systems through simultaneous use of different 
thermodynamic measured values and of the diagram of state. The 
calculation of ternary systems takes place through extrapolation of 
the functions of state of the binary boundary systems. The five 
binary systems Ag-Bi, Ag-Pb, Ag-Tl, Bi-Pb, and Bi-T1 and the two 
ternary systems Ag-Bi-Pb and Ag-Bi-Tl are computed. The dia- 
grams of state and the functions of state exhibit good agreement 
with the measured values. For computed ternary systems, the ex- 
trapolation of the functions of state from the boundary systems is 
only approximate. But with a few measurements, a ternary correc- 
tion function is obtained which describes the ternary system quite 
well. Supplemental measurements of liquidus temperatures with 
DTA was performed in the systems Ag-TI, Bi-Pb, Ag-Bi-Pb and 
Ag-Bi-Tl. Mixing enthalpies of the melts, or solution enthalpies in 
the melts, were measured calorimetrically in the systems Ag-Bi, 
Ag-Tl, Bi-Tl, Ag-Bi-Pb and Ag-Bi-Tl, and melt enthalpies were 
measured in the Bi-T1 system. 


13676 Erosion-induced whisker growth on aluminum. 
Hovis, S.K.; Scattergood, R.O.; Talla, J. (Sumitomo Elec- 
tric, Research Triangle Park, NC). Scripta Metallurgica; 19: 
No. 11, 1341-1346(Nov 1985). 

An internal combustion phenomenon leading to the growth 
of amorphous, macroscopic whiskers with a unique growth mor- 
phology is induced on pure Al by solid-particle erosion. It can be 
concluded that the whisker growth reaction occurs because vented, 
subsurface cavities form during the erosion process and these cav- 
ities act as localized internal combustion sites for the reaction. The 
whiskers are hollow tubes that appear to grow from the cavity 
vents as reaction product chimneys. The subsurface cavities are a 
result of extensive material displacement and folding during erosion 
in bulk Al samples, and the cavities are associated with a character- 
istic erosion-surface ripple structure. Since both oxygen and water 
vapor are needed for whisker growth, it can also be concluded that 
the whiskers are composed of an amorphous aluminum hydrous 
oxide. Finally, it appears likely that the local temperature increases 
which can occur during erosion are necessary for the initiation of 
the whisker growth reaction. 





36 MATERIALS 
3601 Metals And Alloys 


13677 The effect of nitrogen on the sensitization of AISI 
304 stainless steel. Mozhi, T.A.; Clark, A.T.; Johnson, W.B.; 
Macdonald, D.D.; Nishimoto, K. (Department of Metallur- 
gical Engineering, Ohio State University, Columbus, OH). 
Corrosion (Houston); 41: No. 10, 555-559(Oct 1985). 

Thermodynamic calculations have been used to construct 
time temperature sensitization (TTS) diagrams for AISI 304 stain- 
less steels (SS). The quantitative Stawstrom and Hillert model, 
which is based on chromium diffusion control of sensitization, was 
used to calculate the TTS diagrams. Electrochemical potentiokine- 
tic reactivation (EPR) tests were performed on these steels, with 
various nitrogen additions, to obtain the experimental TTS curves. 
The calculated and experimental TTS diagrams have been com- 
pared to better understand nitrogen addition effects on the sensitiza- 
tion kinetics of AISI 304 SS. These results indicate that nitrogen 
additions below 0.16 wt% retard the sensitization kinetics; one pos- 
sible mechanism by which this is achieved is an increase in chromi- 
um concentration adjacent to the grain boundaries, which decreases 
the chromium concentration gradient between the austenite matrix 
and the grain boundaries and hence retards carbide growth. 


13678 Prediction of austenitic weld metal microstructure 
and properties. Olson, D.L. (Center for Welding Research, 
Colorado School of Mines, Golden, CO). Welding Journal 
(Miami); 64: No. 10, 281-5-295-5(Oct 1985). 

Diagrams, such as the Schaeffler and DeLong diagrams, 
have been used to assist in the proper selection and use of austenitic 
filler materials and to predict weld metal microstructures and prop- 
erties. These diagrams have been very successful in predicting the 
amount of delta ferrite in stainless steel weld metal. This paper is 
concerned with the predictability of austenitic weld metal micros- 
tructure and properties over a larger compositional range. In this 
paper, new expressions are introduced to predict the martensite 
start room temperature composition or the martensite start tempera- 
ture. Some of these high manganese ferrous alloys are the basis for 
the new “no chromium” stainless steel. Various available diagrams, 
which allow for the prediction of weld metal microstructure, are 
given. 


13679 Effect of test environment on ductility and fracture 
behavior of boron-doped Ni;Al at 600°C. Liu, C.T.; Lee, 
E.H.; White, C.L. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, Oak Ridge, TN). Scripta Metal- 
lurgica; 19: No. 10, 1247-1256(Oct 1985). 

The work reported here was a preliminary effort to identify 
the factors responsible for the marked difference between ductility 
reported by Liu and Taub in the temperature range above 400 de- 
grees C. The authors found that tensile ductility of boron-doped 
NisAl alloys is a strong function of test environment at 600 degrees 
C, with much lower ductilities observed in air than in vacuum. 


13680 Hydrogen-induced slip band fracture in an Fe-Ni- 
Co superalloy. Moody, N.R.; Greulich, F.A. (Sandia Nation- 
al Laboratories, Livermore, CA). Scripta Metallurgica; 19: 
No. 19, 1107-1111(Sep 1985). 

Hydrogen-induced slip band fracture, that is, mixed mode I- 
II cracking along the plane of an intense slip band, has been ob- 
served in bcc and fcc alloy systems. However, it has not been ex- 
tensively studied. As a result, proposed fracture mechanisms do not 
fully describe slip band fracture nucleation and failure. Recent 
work found that slip band fracture occurred in the fcc, Fe-Ni-Co 
superalloy IN903 with the addition of approximately 5500 appm 
hydrogen. To determine the mechanism of crack nucleation and 
further define this failure mode, hydrogen-induced slip band frac- 
ture was studied in this yy’ strengthened alloy solution treated to 
obtain grain sizes ranging from 28 to 172 /sigma phi/m. The results 
showed that slip band fracture initiated by microvoid formation at 
slip band intersections in the highly deformed regions ahead of 
cracks formed by fractured matrix carbides. 


13681 Properties of nitrogen-containing stainless alloy 
designed for high resistance to pitting. Bandy, R.; Van 
Rooyen, D. (Brookhaven National Lab., Upton, NY). Cor- 
rosion (Houston); 41: No. 4, 228-233(Apr 1985). Contract 
AC02-76CH00016. 

From CORROSION/84; Upton, NY, USA (Apr 1984). 
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This paper describes the following features of a recently de- 
veloped high nitrogen-bearing, highly corrosion resistant stainless 
steel: tensile properties, stress corrosion characteristics in boiling 
magnesium chloride solution, effect of sensitizing heat treatment on 
the nature and extent of grain boundary attack, and electrochemical 
polarization behavior in sulfuric acid and low pH chloride solu- 
tions. 


13682 Relationship between chromium depletion in sensi- 
tized Alloy 600 and U-bend cracking in sodium thiosulfate so- 
lution. Bandy, R.; Sabatini, R.L. (Brookhaven National 
Lab., Upton, NY). Corrosion (Houston); 41: No. 4, 242- 
244(Apr 1985). 

In order to further investigate the stress corrosion cracking 
(SCC) of Alloy 600 steam generator tube failures as in the Three 
Mile Island nuclear power plant unit 1 (TMI-1), an Alloy 600 tube 
was directly sensitized from the mill annealed condition (MAS) by 
a thermal treatment at 621°C for 18 h prior to corrosion cracking 
studies. Reverse U-bends of the MAS material did not suffer SCC 
from exposure to sodium thiosulfate solutions up to 0.01M concen- 
tration and 80°C. Results of past experiments have indicated that 
the U-bends cracked readily in a solution containing a few ppM 
sodium tetrathionate leading to the conclusion that some reduced 
species of sulfur could be the cause for SCC of the TMI-1 tubes. 
Tests were conducted on various specimens of MAS material, and 
new results indicate that SCC was very rapid and occurred in very 
dilute levels of thiosulfate. It is also indicated that SCC initiated by 
thiosulfate probably occurs only after a critical or threshold level 
of chromium depletion is achieved. The results also most pointedly 
indicate that processing variations from mill to mill in MAS materi- 
al cause wide variations in structure and related properties. 


13683 Infiuence of structure on reaction efficiency in sur- 
face catalysis. 2. Reactivity at terraces, ledges, and kinks. 
Staten, G.J.; Musho, M.K.; Kozak, J.J. (Univ. of Notre 
Dame, IN). Langmuir; 1: No. 4, 443-452(1985). 

Development of a lattice-based theory of reaction efficiency 
on catalytic surfaces is continual in this paper. The specific problem 
dealt with is the role of lattice imperfections in influencing the effi- 
ciency of diffusion-controlled reactions on such surfaces. A set of 
reaction centers distributed on a surface on which there are terrace, 
ledge, and kink sites are considered and calculated numerically 
using a Markovian (implicit function) approach the changes in the 
efficiency of the process (as monitored by calculating the average 
walk length (n)) in three distinct situations: (1) a single reaction 
center imbedded on a surface (of up to 121 sites) and located first at 
a terrace site, then at a ledge site, and finally at a kink site of the 
lattice, (2) a single reaction center (at a terrace vs. ledge vs. kink 
site) in competition with a whole set of reaction centers distributed 
uniformly over the surface of the support, and (3) a single reaction 
center (again at a terrace/ledge/kink site) in competition with a set 
of competing reaction centers but where the latter are positioned at 
the ledge sites of the lattice, with the remaining sites of support as- 
sumed to be neutral (or nontrapping) sites. Simple arguments are in- 
troduced (in which the trapping (or reaction) probability is corre- 
lated with the ligation number) to allow direct comparison of the 
interplay between entropic and energetic factors in influencing the 
overall efficiency of the reaction-diffusion process. The possible rel- 
evance of these calculations to the experimental studies of Somorjai 
and co-workers in which turnover number was studied as a func- 
tion of step density and kink density for hydrogenation and hydro- 
genolysis reactions of hydrocarbons on clean platinum surfaces is 
brought out and discussed. 


13684 (CE-Trans—8143) Results of erosion due to wet 
steam in nuclear power stations. Coulon, A.; Lacaille, L.; 
Zilber, J. (Central Electricity Generating Board, London 
(UK). Translations Section). 1985. Translated from A.I.M., 
Liege, Modern Power Station, Paper 41 (1978). 38p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86900560. 

The paper deals with the following topics: Typical steam 
conditions in a nuclear power station (pressure, temperature, flow 
rate, moisture content during its passage through the turbine); Spe- 
cific design features relating to the erosion problem which were 
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adopted from the outset (pretection by cladding, utilization of high 
alloy steels with 13% chromium, austentic stainless steels and low 
alloy chromium steels); Progress report of observations from ex- 
periments in situ made to date which highlight the presence, some- 
times worrying, of the erosion phenomenon, generally under-eati- 
mated at the outset and therefore inadequately taken into account; 
Brief analysis of phenomena, ranging from simple erosion to corro- 
sion-erosion, and analytical study of the parameters which differen- 
tiate and quantify these phenomena; Influence of steam quality, and 
particularly pH, on the erosion-corrosion phenomenon; Laboratory 
tests carries out relating to a) the quality of the flows and b) resist- 
ance of the materials to erosion: a qualitative classification demon- 
strates the active roles of chromium and cobalt as the most highly 
resistant elements; and Design features adopted and chemical prop- 
erties of the steam currently being researched in order to guard 
against any major risk of premature wear due to erosion. In the 
long-term, quantification of the risks will influence the choice be- 
tween an overall protection system by the systematic use of noble 
metals or local protection appropriate to the foreseeable extent of 
the erosion. 27 refs., 30 figs., 25 tabs. 


13685 Hydrogen embrittlement and grain boundary frac- 
ture. Robertson, I.M.; Birnbaum, H.K.; Heubaum, F-.; 
Tabata, T.; Wei, W. (University of Illinois, Department of 
Metallurgy and Mining Engineering and Materials Research 
Laboratory, Urbana, IL). Scripta Metallurgica; 18: No. 8, 
841-846(Aug 1984). 

This paper describes the relationship between intergranular 
and transgranular fracture modes of hydrogen embrittlement. The 
interaction of a transgranular crack, propagating under constant 
stress in a gaseous hydrogen environment of 40kPa with a grain 
boundary, is shown. Transgranular fracture is observed when the 
hydrogen distribution is enhanced at the tip of a notch because 
either that is the point at which hydrogen enters from the gas phase 
or concentrates from the solid solution due to the stress field. Inter- 
granular fracture is alternately observed when there is a hydrogen 
concentration at the grain boundary higher than at other places in 
the solid. Higher hydrogen concentrations have been observed at 
grain boundaries in Ni-H alloys using a Secondary Ion Mass Spec- 
trometer technique. The presence of segregated S at the grain 
boundaries was also shown to enhance the concentration of hydro- 
gen there. 


13686 On the detection of expansion at large angle grain 
boundaries using electron diffraction. Balluffi, R.W.; Bris- 
towe, P.D. (Department of Materials Science and Engineer- 
ing, Massachusetts Institute of Technology, Cambridge, 
MA). Scripta Metallurgica; 18: No. 6, 617-620(Jun 1984). 

A model of the type shown by Brokman and Balluffi in this 
article, should hold for grain boundary reflections from twist 
boundaries occurring at positions in reciprocal space on elements of 
the “boundary diffraction lattice” (BDL) which do not contain lat- 
tice reflections. In such cases, the intensities scattered by the 
boundary region and the two unperturbed lattices can be separated 
to a good approximation, and the scattering from the boundary 
region can be considered independently. However, in the present 
case, where the intensity from the grain boundary region, consid- 
ered separately, would appear close to lattice reflections on the 
same element of the BDL, it is noi clear that this is the case. It may 
be necessary to perform a more complicated analysis taking ac- 
count of the total scattering from the grain boundary region and 
the two adjoining lattices. The purpose of this article is to present 
such an analysis. The results show that the more complicated analy- 
sis is required and a more realistic explanation of the observed 
result is discussed. 


13687 (CE-Trans—8158) Wear tests approximating to 
practical experience on materials used for high-pressure con- 
trol valves in contact with water in power stations. Bischof, 
H.; Scheer, D.; Willmes, O. Translated from VGB 
Kraftwerkstechnik ; 64: No. 3, 248-253(Mar 1984). 16p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900435. 

The relative wear behavior of 14 possible materials for heav- 
ily loaded injection control valves is determined with the aid of a 
nozzle plate exposed to rapidly flowing water (about 200 m/s) in 
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the feedwater system. The aim of the investigations was to find a 
replacement material for the previously used three-stage valves 
made of precision stellite 6 casting. Precision stellite 6 casting ex- 
hibits the greatest material erosion with both alkaline and combined 
operation. The hardness or strength of a material usually deter- 
mines its wear behavior. In the case of heavy flow stressing materi- 
al inhomogeneities have a marked effect on the erosion. The corro- 
sive properties of the medium, oxygen concentration and pH are of 
secondary importance. Hence it is important to pay special atten- 
tion to the homogeneity of the material of control valves contacted 
by water and subject to high loads (A/sub p/ > 40 bar). 


13688 Observations of melt rate as a function of arc 
power, CO pressure, and electrode gap during vacuum consu- 
mable arc remelting of inconel 718. Zanner, F.J.; Adasczik, 
C.; Bertram, L.A.; O’Brien, T. (Sandia Nation-1 Laborato- 
ries, Albuqueryue, NM). Metallurgical Transactions, [Section] 
B: Process Metallurgy; 15 B: No. 1, 117-125(Mar 1984). 

Statistically designed experiments were conducted at two 
different production melt shops to evaluate the influence of arc 
power, CO pressure, and electrode gap on melt rate. Appoximately 
11,000 kg of Inconel 718 alloy 0.4 m diameter electrodes were 
vacuum consumable arc remelted into 0.5 m diameter ingots. Anal- 
ysis of the experimental results revealed that melting efficiency 
(melting rate/kW) was maximized when CO pressure and electrode 
gap were held at low levels. Under these conditions, the heat distri- 
bution (created by the vacuum arc) on the electrode tip and the 
molten pool exhibited macro uniformity. Increased CO pressure 
and/or electrode gap depressed the melt rate, an at 13.3 Pa (100 
microns) and a 0.050 m electrode gap, this depression exceeds 46 
pet. Increasing these parameters also changed the arc behavior to 
that of a constricted arc with a highly localized heat input. It is hy- 
pothesized that the change from the usual diffuse arc to this con- 
stricted arc results in intense Lorentz pumping in a localized region 
of the molten pool atop the ingot causing fluid flow transients. 
These transients could, in turn, create solidification defects. 


13689 Evaluation of SCC test methods for Inconel 600 in 
low-temperature aqueous solutions. Newman, R.C.; Roberge, 
R.; Bandy, R. (Brookhaven National Lab., Upton, NY). 
American Society for Testing and Materials, Special Technical 
Publication; 821: 310-322(1984). 

In late 1981, widespread leakage was encountered in Alloy 
66 steam generator tubing at the Three Mile Island Unit 1 nuclear 
power plant. The phenomenon was identified as low-temperature 
intergranular stress-corrosion cracking (SCC) initiated from the 
inner surfaces of the tubes exposed to the primary coolant. A test- 
ing program was initiated to examine the material and environmen- 
tal factors relevant to these failures, which were found to be associ- 
ated with sensitization of the material and contamination of the 
coolant by air and sodium thiosulfate. The test solutions contained 
1.3% boric acid with various additions of sulfur compounds and 
lithium hydroxide. Constant extension rate testing was used as the 
primary tool to examine environmental effects such as the inhibition 
of cracking by lithium hydroxide. Important effects of crack initi- 
ation, and the effects of further environmental additions were moni- 
tored by following the load decay at constant total strain. This pro- 
cedure generally resulted in a different ranking of the environ- 
ments. U-bend tests showed that the ranking of different sulfur-con- 
taining environments was also highly dependent on the metal heat 
treatment. 


13690 Thermal stability of amorphous Ni-Nb on semicon- 
ductor substrates. Dobisz, E.A.; Aaron, D.B.; Guo, K.J.; 
Perepezko, J.H.; Thomas, R.E. Jr.; Wiley, D. (Univ. of Wis- 
consin, Madison). Journal of Non-Crystalline Solids; 61/62: 
901-906(1984). Contract FG02-84ER45096. 

The thermal stability of amorphous metal films is of prime 
importance in high temperature semiconductor device applications. 
Suitable thin film deposits of amorphous Ni-Nb, 58 at % Ni have 
been prepared by sputter deposition onto Si, GaAs, and GaP sub- 
strates. The amorphous character and crystallization behavior of 
the films have been monitored by x-ray diffraction (XRQ). Poly- 
crystalline Au and Ni overlayers were found to lower the NiNb 
crystallization temperature by about 100 and 150°C, respectively. 
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In addition, Auger depth profiles were used to monitor the various 
interdiffusion reactions between the amorphous metal, polycrystal- 
line metal overlayers and semiconductor substrates. For example, 
the feasibility of NiNb as a diffusion barrier between Au and a 
semiconductor substrate was found to depend on the substrate. Fol- 
lowing a one hour 500°C anneal, very little interdiffusion was ob- 
served in the Au/NiNb/Si system. However on a GaAs or GaP 
substrate the Au and NiNb interdiffused extensively. These studies 
have demonstrated the viability of amorphous metal films as effec- 
tive diffusion barriers in semiconductor contact applications, but 
emphasize the need for careful selection of compatible material 
combinations. 


13691 (CE-Trans—8183) Effect of tensile strain rate on 
the hot ducility of synthetic heat-affected zones simulating 
weld reheat cycles. Tamura, H.; Kato, N. Translated from 
Yosetsu Gakkaishi ; 41: No. 10, 1162-1171(1972). 25p. NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE86900427. 

The relation between strain rate and properties such as 
strength, reduction in area, and form of cracking in a variety of 
high tensile steels is clarified through tensile rupture experiments 
over a wide range of strain rate during synthetic welding heat 
cycles and subsequent reheating. The experiments were conducted 
mainly on 80 kg/mm? high tensile 8A steel. The ductility, strength, 
and fractographic behavior of the specimens is reported. (LEW) 
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REFER ALSO TO CITATION(S) 12530, 12679, 12770, 12770, 12973, 13181, 
13398, 13614, 13949, 13984 


13692 (AD-A—159170/0/XAB) Strengthening and 
strength uniformity of structural ceramics. Final report, Feb- 
ruary 1, 1981-January 31, 1985. Lange, F.F.; Marshall, D.B. 
(Rockwell International Corp., Thousand Oaks, CA (USA). 
Science Center). Apr 1985. 110p. (SC—5295.4FR). NTIS, 
PC A06/MF AOl1. 

The results of a four-year study aimed at improving the 
strength and reliability of structural ceramics are summarized. 
Strength-degrading flaw populations were identified and processing 
methods were developed to eliminate each flaw population, thereby 
increasing the strength of AlsOs-ZrO2 composites by a factor of 
three. The final year’s work, which is reported in detail here, con- 
centrated on the introduction of beneficial surface stresses by grind- 
ing, identification of strength-controlling characteristics of transfor- 
mation-toughened ceramics, and manipulation of microstructure by 
controlling grain growth. Requirements for inhibition of grain 
growth by several phase particles (particle size, volume fraction) 
were identified and grain-size control in transformation-toughened 
materials was achieved by sintering in a two-phase field. 


13693 (AD-B—031188/6/XAB) Ml-101 thermal-control 
coatings: five-year space exposure. Final report, October 
1973-October 1977. Winn, R.A. (Air Force Materials Lab., 
Wright-Patterson AFB, OH (USA)). Jul 1978. 46p. (AFML- 
TR—78-99). NTIS, PC A03/MF AO1. 

This report presents the results of a thermal-control coatings 
experiment on the Air Force P72-1 satellite which was launched 
into a low earth polar orbit in October 1972. The objectives of this 
experiment were to measure the amount of degradation of experi- 
mental thermal-control coatings after exposure to the space envi- 
ronment and to correlate these results with those of exposure for 
the same coatings measured in a laboratory space-simulation cham- 
ber. Data during five years of space exposure (more than 26,000 
revolutions of the satellite) show that all coatings degraded more 
than expected. Most of this degradation probably was due to con- 
tamination. 


13694 (BNL—37312) Local atomic arrangement in amor- 
phous Si/sub x/C/sub 1-x/ : H by electron energy loss spec- 
troscopy and electron diffraction. Tafto, J.; Kampas, F.J. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. 7p. (CONF-851217—37). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005677. 


ERA-11/7 / 1846 


From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

We have used electron energy loss spectroscopy (EELS) 
and electron diffraction to study the local atomic arrangement in 
amorphous Si/sub x/C/sub 1-x/ : H in the composition range 0.37 
< x < 1. In the thin films, which were prepared by radio-frequen- 
cy glow discharge from a mixture of methane and silane, the 7r* at 
the K-edge of C does not show up even for the highest C-content, 
i.e., Si/sub 0.37/C/sub 0.63/, consistent with fourfold coordinated 
C in the whole composition range studied. Also the electron dif- 
fraction results suggest a tetrahedral network. Models where the 
minority element is surrounded by four atoms of the majority ele- 
ment, fit the experimental data better than models based on a 
random distribution of Si and C on the tetrahedral network. 


13695 (BNL—37313) Characterization of reactively sput- 
tered titanium carbide films by analytical electron microsco- 
py. Tafto, J.; Rajeswaran, G.; Saulys, T. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1985. Contract AC02- 
76CHO00016. Sp. (CONF-851217—26). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005254. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

TiC/sub x/ films prepared by reactive sputtering using a Ti 
target and different methane partial pressures were characterized by 
analytical transmission electron microscopy. The films are polycrys- 
talline, and the plasmon energy increases considerably with increas- 
ing carbon content. Combination of the information obtained from 
electron energy loss plasmon and core loss spectra, and electron 
diffraction indicates that x in TiC/sub x/ increases linearly with 
methane partial pressure. We find that the face centered cubic TiC 
phase spans the composition from TiC/sub 0.2/ to TiC/sub 1.0/ 
and when x > 1 we have a mixture of TiC/sub 1.0/ and amor- 
phous C. 


13696 (CONF-851115—34) Improvement to the chemical 
thermodynamic representation of <PuO/sub 2-x/> and 
<U/sub 1-z/P/sub z/O/sub w/>. Besmann, T.M.; Lin- 
demer, T.B. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE86002454. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The representation of <PuO/sub 2-x/> and <U/sub 1-z/ 
Pu/sub z/O/sub w/> developed in the paper by Besmann and Lin- 
demer well-reproduced the oxygen potential-temperature-composi- 
tion behavior of the phases yet failed to accurately predict the com- 
position of the single fluorite-structure miscibility gap as described 
by Sari et al. Analysis of the excellent <CeO/sub 2-x/> data base 
by Lindemer revealed that both the zeroth- and first-order Redlich- 
Kister terms would be important in improving the reproduction of 
the gap in <PuO/sub 2-x/>. Current work is described. 


13697 (CONF-851217—30) Point defects and high-tem- 
perature deformation of NiO. Goretta, K.C.; Routbort, J.L. 
(Argonne National Lab., IL (USA)). 1985. Contract W-31- 
109-ENG-38. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005560. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The steady-state flow stress tau/sub s/ in nonstoichiometric 
NiO single crystals has been measured in the temperature range of 
1428 to 1653°K with oxygen partial pressures p(O2) between 6 and 
1 x 105 Pa. Strain rates € were varied from 1 x 10~5 to 2 x 107° s74. 
Transmission electron microscopy indicates that dislocation climb is 
the primary mechanism of recovery. Because dislocation climb is 
diffusion controlled, the data may be described at fixed temperature 
by € = A tau/sub s//sup n/ p(O2)/sup 1/m/, where n is the stress 
exponent and m is a parameter that is determined by the dominant 
atomic defects on each sublattice. At high temperatures and p(O2) 
> 2 x 10‘ Pa, n was found to be in agreement with dislocation- 
climb models; however, n increased at low p(O2) owing to effects 
of impurities. The values of m are consistent with control of climb 
rate by diffusion of singly charged oxygen vacancies for low p(O2) 
and by diffusion of neutral oxygen interstitials for high p(O2). At 
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lower temperatures, the values of n are strongly affected by dislo- 
cation/impurity interactions for all p(Oz). 


13698 (EPRI-AP—4380) Ceramics for electric power- 
generating systems. Final report. Johnson, S.M.; Rowcliffe, 
D.J. (SRI International, Menlo Park, CA (USA)). Jan 1986. 
113p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920133. 


The objective of this study was to assess the future of ce- 
ramics in large systems of interest for electric power generation, in- 
cluding power-generating turbines and diesels, heat-recovery sys- 
tems, and combustion systems. The program consisted of three 
main parts: a survey of industries with interests in ceramic materi- 
als, fabrication, or power generation to determine the status of ex- 
isting technology; a small workshop that focused on the future de- 
velopments required to meet the needs of the power-generating in- 
dustry; and an analysis of the information gathered in the first two 
parts to provide an assessment of the major needs in research and 
development necessary before ceramic materials can be successfully 
used in power-generating systems. The research areas identified as 
most important and requiring major research efforts are long-term 
behavior of materials, fabrication and testing of components, me- 
chanical attachment and design. 


13699 (IFIN-CS—10-1984) Influence of y-irradiation on 
the electrical resistance of yttrium dopped BaTiO;. Bunget, 
I.; Ludu, A.; Ludu, M.; Nicolau, P. (Institutul Central de 
Fizica, Bucharest (Romania); Babes-Bolyai Univ., Cluj (Ro- 
mania); Institutul de Fizica si Tehnologia Aparatelor cu Ra- 
diatii, Bucharest (Romania); Babes-Bolyai Univ., Cluj (Ro- 
mania); Institutul de Fizica si Tehnologia Materialelor, Bu- 
charest (Romania)). Dec 1984. 7p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700927. 

The behaviour of electrical resistance of irradiated ytrium 
dopped BaTiO; thermystors with positive temperature coefficient 
of resistance as a function of temperature is investigated. Calcula- 
tions of the shift of the Curie transition temperature due to the irra- 
diation are made. 


13700 (LBL—20380) High temperature stress corrosion 
cracking in ceramics. Cao, H. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1985. Contract AC03-76SF00098. 47p. NTIS, 
PC A03/MF AOl1; 1; GPO Dep. File Number DE86006291. 


Single phase ceramics are shown to be susceptible to stress 
corrosion cracking at elevated temperatures in the presence of a 
wetting amorphous deposit. The effect is demonstrated to involve 
diffusive crack growth, motivated by the small crack tip dihedral 
angle induced by the amorphous phase. Crack arrest and subse- 
quent blunting are also shown to occur both when the crack is de- 
pleted of amorphous material and when the stress intensity is below 
the blunting threshold. Implications for stress corrosion induced 
premature failures are discussed. 


13701 (LBL—20570) Crystal structure and microstruc- 
ture of y-Fe.O; particles. Ho, H.M. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1985. Contract AC03-76SF00098. 
= NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE86005998. 


The structure and microstructure of y-Fe2Os particles used 
in magnetic recording media have been analyzed by convergent 
beam electron diffraction and conventional transmission electron 
microscopy. Convergent beam electron diffraction results show that 
‘y-Fe2Os particles have a primitive lattice with an m3m point group 
and a cubic superstructure with lattice parameter approximately 
equal to three times the lattice parameter of the magnetite struc- 
ture. This superlattice is a result of cation vacancy ordering. An 
order-disorder transition of the structure is observed in the electron 
microscope and is believed to be caused by electron radiation-en- 
hanced diffusion. Transmission electron microscopy results show 
that these particles are single crystals, and hence the theory that 
polycrystallinity is the cause of the discrepancy in coercivity be- 
tween the experimental and theoretical values cannot be true. 35 
refs., 17 figs., 5 tabs. 


13702 (N—85-34284) Reliability of two sintered silicon 
nitride materials, Mieskowski, D.M.; Sanders, W.A.; Pierce, 
L.A. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Aug 1985. 
= (NASA-TM—87092; E—2325-1). NTIS, PC A02/MF 

Two types of sintered silicon nitride were evaluated in terms 
of reliability: an experimental high pressure nitrogen sintered mate- 
rial and a commercial material. The results show wide variations in 
strength for both materials. The Weibull moduli were 5.5, 8.9, and 
11 for the experimental material at room temperature, 1200, and 
1370 C, respectively. The commercial material showed Weibull 
moduli of 9.0, 8.6, and 8.9 at these respective temperatures. No cor- 
relation between strength and flaw size was noted for the experi- 
mental material. The applicability of the Weibull and Griffith theo- 
ries to processing defects on the order of 100 microns or less in size 
are discussed. 


13703 (N—85-35795) Total integrated dose testing of 
solid-state scientific CD4011, CD4013, and CD4060 devices 
by irradiation with CO-60 gamma rays. Dantas, A.R.V.; 
Gauthier, M.K.; Coss, J.R. (Jet Propulsion Lab., Pasadena, 
CA (USA)). May 1985. 60p. (NASA-CR—176196; JPL- 
PUB—85-47). NTIS, PC A04/MF AO1. 

The total integrated dose response of three CMOS devices 
manufactured by Solid State Scientific has been measured using 
CO-60 gamma rays. Key parameter measurements were made and 
compared for each device type. The data show that the CD4011, 
CD4013, and CD4060 produced by this manufacturers should not 
be used in any environments where radiation levels might exceed 
1,000 rad(Si). 


13704 (TTKK-ST—1983/4) Modelling and control of a 
glass melting furnace. Setaelae, A.; Koivo, H.N. (Tampere 
Univ. of Technology (Finland). Control Engineering). 1983. 
38p. Tampere Univ. of Technology (Finland). Control En- 
gineering. 

A continuously operating, electric glass melting furnace is 
studied. Based on process measurements and on physical laws a 
mathematical model is derived. The model is used to simulate the 
dynamic behaviour of the furnace when different control strategies 
are used during the start-up and production. A new control strate- 
gy is developed for the furnace. The suggested control strategy is 
based on more accurate computing of the glass mass and the corre- 
sponding electric melting power. A cascade controller is suggested 
for controlling the glass temperature in the forehearth. This will 
reduce the effects of disturbances on the glass temperature and 
make the transient in moving from one set-point to another a short 
one. 


13705 (UCID—19323-85-1, pp 56-60) Development of 
high-speed contour grinding and fly-cutting equipment and 
processes. Thompson, D.C. (Lawrence Livermore National 
Lab., CA). Mar 1985. NTIS, PC A0O5/MF AO0Ol. File 
Number DE86001558. Contract W-7405-ENG-48. 


In Mechanical Engineering ent. Engineering Re- 
search progress report, October 1984-March 1985. 

The potential precision material-removal processes for use 
on low density silica (SiOz) aerogel foams were evaluated. Of the 
six techniques attempted, two have been shown to be good candi- 
date processes: the use of a precision air-bearing vibratome using a 
tungsten carbide cutter has produced surface finishes of better than 
1 micrometer peak-to-valley (P-V), and a precision air-bearing 
chordal lap has been shown to generate surface finishes better than 
0.5 micrometer P-V. 


13706 Upper critical field and heat capacity in the reen- 
trant superconducting system (Lu/sub 1-x/Er/sub x/)RuB2. 
Shelton, R.N.; Horng, H.E. (Ames Laboratory, US Depart- 
ment of Energy and Department of Physics, Iowa State 
University, Ames, Iowa 50011). Physical Review [Section] B: 
Condensed Matter; 33: No. 3, 1671-1679(1 Feb 1986). Con- 
tract W-7405-ENG-82. 

Low-temperature heat capacity, upper-critical-field measure- 
ments, and ac magnetic susceptibility are utilized to study the inter- 





36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


action between superconductivity and magnetic order in the orthor- 
hombic compounds (Lu/sub 1-x/Er/sub x/)RuBz. Reentrant super- 
conductivity is observed in a concentration range just below a criti- 
cal value (x/sub cr/roughly-equal 0.5), where the superconducting 
and magnetic phase boundaries meet. For samples with concentra- 
tions greater than x/sub cr/, two magnetic transitions are observed, 
opening the possibility of complex magnetic states. The strength of 
the effective exchange field, H/sub ex/, is derived from the con- 
duction-electron-rare-earth spin-exchange interaction. Superconduc- 
tivity is quenched and reentrance occurs when H/sub ex/ becomes 
comparable to the Pauli paramagnetic limiting field. Heat-capacity 
data for LuRuBz yield a relatively high Debye temperature of 487 
K and an electronic specific-heat coefficient of 7.05 mJ/mol K?. 


13707 Phase transitions in the Nb-D(H) system: Superlat- 
tice reflections near the a’-8 phase transition. Chasnov, R.; 
Birnbaum, H.K.; Shapiro, S.M. (Department of Metallurgy 
and Mining Fe merge University of Illinois at Urbana- 


Champaign, Urbana, Illinois 61801). Physical Review [Sec- 
tion] B: ¢ Deoduaind Matter; 33: No. 3, 1732-1740(1 Feb 1986). 
Contract AC02-76ER01198;AC02-76CH00016. 

An experimental study of NbD/sub x/(H/sub x/) alloys 
(0.70 < x < 0.85) in the vicinity of the a’-B phase transition was 
conducted using x-ray and elastic neutron scattering techniques in 
the temperature range 300 < T < 473 K. “Superlattice” reflections 
between the Bragg peaks of the bcc a’ phase were observed for 
both x-ray and neutron scattering but there were significant differ- 
ences between observations carried out with the two types of radi- 
ation. The temperature dependence of these weak reflections was 
determined in the a’ phase. These superlattice reflections were in- 
terpreted as being due to periodic modulations of the metal lattice 
caused by the partial ordering of deuterium atoms in the a’ phase. 


13708 Thermodynamic study of the competition between 
superconductivity and magnetism in ErRh,B,. DePuydt, J.M.; 
Dahlberg, E.D.; Hinks, D.G. (School of Physics and As- 
tronomy, University of Minnesota, Minneapolis, Minnesota 
1966). Physical Review Letters; 56: No. 2, 165-168(13 Jan 
1986). 

Measurements of the specific heat on two single crystals of 
ErRh,B, indicate that the origin of the hysteresis at the reentrant 
temperature is due to superheating effects. An analysis of the super- 
heating behavior indicates the minimum free-energy difference be- 
tween the ferromagnetic and coexistence state to be 0.325 and 0.375 
J/mole for the two samples. 


13709 Brazing of large-diameter ceramic rings to niobium 
using an active metal ticusil process. Ballard, E.O.; Brennan, 
G.M.; Meyer, E.A. (Los Alamos National Laboratory, Los 
Alamos, NM). Welding Journal (Miami); 64: No. 10, 37- 
42(Oct 1985). 

A Heavy Ion Injector Program is in progress at Los Alamos 
National Laboratory to develop an ion injector for the initial phase 
of the Heavy Ion Fusion Program. The basic design incorporates a 
2 MeV Marx generator cantilevered inside one end of the pressure 
vessel. The accelerating column is cantilevered from the opposite 
end with the HV domes located between the generator and the ac- 
celerating column. A 15 kVA motor-driven alternator and trans- 
former is located inside the HV domes with other electrical equip- 
ment used to power the sixteen ion beam sources located at the 2 
MV end of the column. The accelerating column is made up of two 
18.6 in. (472 mm) long ceramic/niobium modules brazed under 
vacuum and bolted together. The ceramic chosen was Coors AD- 
85 (85% alumina), since this was the highestalumina-content ceram- 
ic ring that could be pressed in the 28 in. (710 mm) OD size re- 
quired. The thermal expansion curves of niobium and AD-85 match 
very closely, as shown in Fig. 2, thus helping to minimize residual 
thermal stress due to the braze cooldown cycle. 


13710 Driving force for sintering of particles with aniso- 
tropic surface energies. Searcy, A.W. (Materials and Molec- 
ular Research Division, Lawrence Berkeley Laboratory, 
and Department of Materials Science and Mineral Engineer- 
ing, University of California, Berkeley, California). Journal 
% és) American Ceramic Society; 68: No. 10, C267-C268(Oct 
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Crystalline aggregates at constant temperature and pressure 
are unstable toward shape changes for which 5G=(2(o /SUB i/ A 
/SUB i/ ++ /SUB i/ h /SUB i/ ))<0, wheredG is a differential 
change in the Gibbs free energy, a /SUB i/ A /SUB i/ is the free 
energy of surface or interface i, and y /SUB i/ h /SUB i/ is the 
free energy of edge, ledge, or dislocation defect i. The expression 
reduces to the familiar expression for the driving force for early- 
stage sintering. Line defects play central roles in driving the sinter- 
ing of crystalline solids. 


13711 Effect of interfacial space-charge polarization on 
the ionic conductivity of composite electrolytes. Dudney, N.J. 
(Solid State Division, Oak Ridge National Laboratory, Oak 
Ridge, TN). Journal of the American Ceramic Society; 68: 
No. 10, 538-545(Oct 1985). 

An enhanced carrier concentration within the interfacial 
space-charge layers has been proposed as one possible mechanism 
leading to the enhanced ionic conductivity observed for a variety 
of composite electrolytes containing a dispersed second phase of 
fine insulating particles such as AlgOs3. This study tests this proposal 
by estimating the maximum space-charge polarization that might 
reasonably occur at interfaces of nominally pure AgCl, B-Agl, and 
Lil. The resulting interface conductances are used in effective 
medium calculations of the total conductivity of a randomly distrib- 
uted composite of these salts with AlOs particles. Comparison of 
the results with published conductivities for the composites shows 
that the modest enhancement found for AgCl/AlkOs can be ac- 
counted for by the interfacial space-charge polarization. However, 
the large (50- to 500-fold) enhancements found for B-AgI/Al2Os 
and LiI/AlOs must be attributed to another mechanism. 


13712 (ORNL-tr—5235) Structure and structural charac- 
teristics of near-surface areas after CVD coating. Wetzig, K.; 
Gille, G. Translated from Neue Huette ; 30: No. 1, vp(Jan 
1985). Contract AC05-840R21400. 19p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005428. 

All mechanical strength parameters of CVD hard material 
coatings possess a well-defined dependence on the coating thick- 
ness. The presence of an optimum coating thickness may be con- 
cluded from structural as well as from stability aspects. Both adhe- 
sion and stability of coatings are strongly determined by the residu- 
al stress as well as by the interface structure. With this in mind, 
more intensive research work into these problems would be helpful 
and necessary. Another unsolved problem is the registration of gra- 
dients of both elemental distribution and structure in the coatings. 
Although these parameters may influence the mechanical coating 
behavior rather decisively, there are few investigations by now. A 
methodical supposition to future experiments would be the develop- 
ment of techniques with a high depth resolution. 


13713 The sintering of monodisperse TiO. Barringer, 
E.A.; Bowen, H.K.; Brook, R. (MIT, Cambridge, MA). pp 
1-22 of Sintering and heterogenous catalysis. Kuczynski, 
G.C.; Miller, A.E.; Sargent, G.A. New York, NY; Plenum 
Press (1984). (CONF-8306234—). 

From 6. international conference on sintering and related 
phenomena; Notre Dame, IN, USA (6 Jun 1983). 

The emergence of new techniques to produce uniform-size, 
spherical particles offers opportunities to quantitatively study sinter- 
ing kinetics. The ability to control the average particle size and to 
form uniformly packed green microstructures enhances the applica- 
bility of many conventional experimental studies, such as isothermal 
and constant heating rate dilatometry and surface area behavior. 
Monodisperse, spherical TiO. powders, synthesized by controlled 
hydrolysis of titanium alkoxides, were employed as a model experi- 
mental system. Densification kinetics were determined by isother- 
mal and constant heating rate dilatometry using heat treated and 
amorphous powders. Microstructural evolution was followed by 
SEM observations for isothermal conditions of 1060, 1100 and 
1160°C, and was correlated to the sintering process. 
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13714 The applicability of Herring's scaling law to the 
sintering of powders. Song, H.; Brook, R.J.; Coble, R.L. 
(MIT, Cambridge, MA). pp 63-80 of Sintering and heterog- 
enous catalysis. Kuczynski, G.C.; Miller, A.E.; Sargent, 
G.A. New York, NY; Plenum Press (1984). (CONF- 
8306234—). 

From 6. international conference on sintering and related 
phenomena; Notre Dame, IN, USA (6 Jun 1983). 

In this study, the applicability of Herring’s scaling law, 
which considers the particle size dependence of microstructural 
changes, is examined with respect to the pressureless sintering of 
different alumina powders. In making the comparison, emphasis is 
given to powders of different size and different shape, with the 
system chemistry held constant. The values of the scaling law index 
are high, a finding which can be explained in a number of ways, 
such as by simultaneous grain growth where the grain growth ex- 
ponent is less than the expected index or by interface reaction con- 
trolled processes where a threshold for the driving force is encoun- 
tered. The choice of possible explanation is sufficiently wide that a 
clear identification of the controlling factor cannot be made with 
confidence for the present results. However, the paper identifies the 
conditions and experimental circumstances that define some effects 
of grain growth on the expected results when using the scaling law 
and the most likely sources of error if those factors are ignored. 


13715 Application of x-ray diffraction techniques to study 
the sintering of catalysts. De Angelis, R.J.; Dhere, A.G.; 
Kuo, H-K.; Lewis, J.D. (Univ. of Kentucky, Lexington, 
KY). pp 181-197 of Sintering and heterogenous catalysis. 
Kuezynski, G.C.; Miller, A.E.; Sargent, G.A. New York, 
NY; Plenum Press (1984). (CONF-8306234—). 

From 6. international conference on sintering and related 
phenomena; Notre Dame, IN, USA (6 Jun 1983). 

An x-ray diffraction single profile analysis method is present- 
ed which allows the calculation of the particle size distribution 
function. This method is verified by using it to analyze simulated 
diffraction profiles from single, duplex, triplex and normal distribu- 
tions of particle sizes. This method is employed to study the sinter- 
ing of a nickel catalyst. A method is developed to unfold x-ray dif- 
fraction patterns of metal to obtain the pattern from particles resid- 
ing on a crystalline support. This method is employed to produce 
the x-ray pattern of cobalt containing particles in a 9.5% Co-ZSM- 
% catalyst. The resulting pattern indicates the metallic cobalt parti- 
cles contain a high density of basal plane faults. 


13716 Characterization and initial sintering of a fine alu- 
mina powder. Raman, S.V.; Doremus, R.H.; German, R.M. 
(Rensselaer Polytechnic Inst., Troy, NY). pp 253-262 of Sin- 
tering and heterogenous catalysis. Kuczynski, G.C.; Miller, 
A.E.; Sargent, G.A. New York, NY; Plenum Press (1984). 
(CONF-8306234—). 

From 6. international conference on sintering and related 
phenomena; Notre Dame, IN, USA (6 Jun 1983). 

This paper describes the sintering of gamma and alpha alu- 
mina powders. With an increase in the heating rate, the gamma- 
alpha phase change occurred at higher temperatures, and densifica- 
tion of pellets originally made of gamma powder was enhanced. 
Pellets made of alpha powder were not sensitive to change in heat- 
ing rates. Initial densification was interpreted in terms of Coble 
creep and grain boundary diffusion of oxygen. In gamma pellets 
from 1400°C to 1800°C, this mechanism was aided by dislocation 
climb, which reduces the activation energy by approximately 0.57 
of the actual value or 441 kJ/mol calculated from shrinkage of 
alpha pellets at 1200°C to 1800°C. The dislocation climb was 
caused by transformation of gamma to alpha phase, so gamma pel- 
lets densified more than alpha at 1800°C. 


13717 Relationship between chemical and tracer diffusion 
coefficients of aliovalent ions in an ionic lattice. Osenbach, 
J.W.; Bitler, W.R.; Stubican, V.S. (Pennsylvania State 
Univ., University Park). Journal of Physics and Chemistry of 
Solids; 42: 599-603(1981). Contract AC02-78ER04998. 

The theoretical model developed by Lidiard was extended to 
describe the relationship between the chemical and tracer diffusion 
coefficients of aliovalent ions in an ionic lattice. It is shown that the 
relationship between the chemical diffusion coefficient and the 
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tracer diffusion coefficient is 1:2 if the migration of dimers is the 
principal mechanism of transport and for the migration of trimers, 
1:3 if the concentration of impurity ion is relatively small. These 
relationships are valid regardless of the charge of the aliovalent or 
lattice ions. The chemical diffusion coefficients of Cr** in Cr-doped 
MgO were determined for three different temperatures, 1656, 1717 
and 1768K, and for the concentration region 2.5 x 10~?-2.8 x 107? 
mole% Cr2O3. Using previously determined values for the tracer 
diffusion coefficient of *'Cr in Cr-doped MgO it was found that for 
the temperature and concentration region investigated values for 
the chemical diffusion coefficient and the tracer diffusion coeffi- 
cient indicate that diffusion proceeds primarily by the migration of 
dimers. 


3603 Composite Materials 


13718 (AD—917472/3/XAB) Prestressing of boron and 
graphite epoxy prepreg for composite strength improvement. 
Final technical report, December 1971-March 1973. Mills, 
G.J.; Brown, G.G.; Waterman, D.D. (Ichthyological Asso- 
ciates, Inc., Ithaca, NY (USA)). Jun 1973. 157p. (NRTC— 
73-25R). NTIS, PC A08/MF AO1. 

The feasibility of prestressing commercial boron/epoxy and 
graphite/epoxy prepreg material to higher strengths and lower 
property dispersions is demonstrated. Its practical application as an 
on-line process for improving quality levels is possible with minor 
modifications to current experimental practice. The mechanics of 
the bendstressing method affects a controlled alteration in the fiber 
defect content to the extent that composite improvements can be 
achieved approaching the inherent fiber quality with dispersions in 
properties reduced to the 1 to 2% range. (Author, modified-PL) 
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13719 (LA—10567-MS) Load-rate characteristics of cer- 
tain polyurethane foams, Endebrock, E.G. (Los Alamos Na- 
tional Lab., NM (USA)). Nov 1985. Contract W-7405- 
ENG-36. 20p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE86005863. 

Three urethane foams were subjected to quasistatic and drop 
tess to evaluate their mechanical properties under various loading 
rates. The foam fomulations, tests, and data reduction procedures 
are described and test results are presented and discussed. All of the 
foams are load-rate sensitive and have large energy absorbing ca- 
pacities when loaded beyond their yield stresses. 


13720 (SAND—85-2538C) Mechanistic studies of polysi- 
lane synthesis by reductive coupling of dichlorosilanes. 
Zeigler, J.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 12p. (CONF- 
8504190—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86003716. 

From Symposium on novem polymerization mechanisms and 
methods; New York, NY, USA (13 Apr 1985). 

For most applications, the oligomer fraction is of little or no 
value, so it is desirable to shift the course of the reaction to produc- 
tion of as much linear polymer as possible at the expense of the olli- 
gomers. For many applications, these low molecular weight poly- 
mers are adequate, but for high precision applications, particularly 
microlithographic ones, low polydispersity materials with molecular 
weights above the critical molecular weight for chain entanglement 
at about 30,000 daltons are needed. Studies of the mechanism of the 
Na-mediated coupling of dichlorosilanes were carried. These stud- 
ies provide a greater understanding of the reaction and lead to im- 
provements in methods which give polysilanes in higher yields, 
higher molecular weights, and lower polydispersities than previous- 
ly obtainable. 
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13721 (UCID—19323-85-1, pp 90-93) Methodology for 
determining mechanical properties of polymers. Feng, W.W.; 
Christensen, R.M. (Lawrence Livermore National Lab., 
CA). Mar 1985. NTIS, PC A0OS5/MF AOl1. File Number 
DE86001558. Contract W-7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

e elastic, viscoelastic, and aging mechanical properties of 
polymeric materials under large deformations was studied. Theoret- 
ical constitutive equations and the experimental apparatus for deter- 
mining these properties in uniaxial and biaxial stress states were de- 
veloped. Data were acquired for uniaxial and biaxial stress states, as 
well as data for elastomeric cushions. The qualitative comparisons 
of the predictions of the constitutive equations with experimental 
data in this article, reveal the underlying success of the theory. 


13722 Neutron scattering from charge stabilized suspen- 
sions undergoing shear. Ackerson, B.J.; Hayter, J.B.; Clark, 
N.A.; Cotter, L. (Department of Physics, Oklahoma State 
University, Stillwater, Oklahoma 74078). Journal of Chemi- 
cal Physics; 84: No. 4, 2344-2349(15 Feb 1986). 

Small angle neutron scattering(SANS) is used to investigate 
the local order in aqueous, charge stabilized suspensions of 10° A 
diameter polystyrene latexspheres at ~ 14 wt. % solids. These sam- 
ples which evidence a close packed close packed structure in equi- 
librium are observed to undergo a transition to an amorphous order 
when sustaining a sufficiently large and steady shear. The shear 
melting phenomonology is different from that observed by light 
scattering for very dilute (0.16 wt. % solids) suspensions of polysty- 
rene particles which form bcc lattices in equilibrium. Furthermore, 
neutron scattering reveals more detail than light scattering for con- 
centrated suspensions and indicates a larger degree of three-dimen- 
sional ordering under steady shear flow than is implied by sliding 
layer models for similar systems. 
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13241, 13273, 13433, 13651, 13690, 13835, 14320 


13723 (AD-A—159133/8/XAB) Theoretical approach to 
the calculation of annealed impurity profiles of ion implanted 
boron into silicon. Interim report, 1 November 1976-30 April 
1977. Chu, A. (Stanford Univ., CA (USA). Solid-State Elec- 
tronics Labs.). Jun 1977. 144p. NTIS, PC A07/MF AO1. 

A multi-stream diffusion model is proposed for calculation of 
the annealing behavior of boron that is ion implanted into silicon at 
room temperature and subsequently annealed. This model is capable 
of predicting both the redistribution and the electrical activation of 
boron during the anneal, as a realistic model should. The calculated 
results compare very samples that are implanted at room tempera- 
ture with boron in the dose range from 10% to 10%* ions/cm? and 
subsequently annealed in the temperature range from 800 to 1000 
C. This range of dose and annealing conditions includes both the 
typical applications of ion implantation as it is applied in the fabri- 
cation of devices nad the unconventional cases of high dose im- 
plants and low temperature annealing. 


13724 (AD-A—159629/5/XAB) Electrical properties of 
nitrogen-doped float-zone silicon. Interim report, March-1984- 
March 1985. O'Leary, M.A.; Mitchel, W.C. (Air Force 
Wright Aeronautical Labs., ie ee AFB, OH 


(USA)). Jul 1985. 37p. (AFWAL- 
A03/MF AOl. 

Examination of nitrogen doped float zone silicon indicates 
that electrical properties are similiar to commerical Czochralski ma- 
terial. This material deserves further consideration for use in high 
power device and intrinsic infrared detector applications. Tempera- 
ture-dependent Hall-effect measurements were made on as-received 
and neutron-transmutation-doped (NTD) sample of a nitrogen- 
doped float-zone silicon crystal to determine its electrical proper- 
ties. Samples were studied in both as-received state and after vari- 
ous high-temperature anneals. Results were compared with com- 
merical n-type Czochralski silicon and conventional neutron doped 
float zone silcion. Undoped, annealed samples of Si:N showed signs 
of inhomogeneities were not seen in lightly NTD’s and annealed ni- 
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trogen-doped material, indicating that even light doping will mask 
effects of the proposed precipitation. No evidence was detected for 
any electrically active level that could be directly related to the ni- 
trogen. 


13725 (BNL—37351) Dynamics of random spin systems. 
pli, G. (Brookhaven National Lab., Upton, SNY (USA); 
Bel Labs., Murray Hill, NJ (USA)). 1985. Contract AC02- 
76CHO00016. 16p. (CONF-850871—23). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005253. 

From International conference on neutron scattering; Santa 
Fe, NM, USA (19 —_ 1985). 

We present inelastic neutron scattering experiments on three 
prototypical random magnets. For the dilute, insulating antiferro- 
magnet Rb2Co/sub c/Mg/sub 1-c/F4, the randomness has purely 
geometrical consequences, and the anomalous dynamical behavior 
which we observe for c close to the magnetic percolation threshold 
is due to the fractal nature of percolating networks. Comparison of 
inelastic and quasielastic scattering data demonstrate the dynamical 
nature of the spin glass transition in amorphous, metallic MnSi. Fi- 
nally, we show the coexistence of spin waves and static spin fluctu- 
ations near the crossover from ferromagnetic to spin glass behav- 
iors in amorphous (Fe/sub x/Mn/sub 1-x/)sPieBeAls. 


13726 (BNL—37352) Neutron scattering studies of mag- 
netic correlations in reentrant spin glasses. Shapiro, S.M.; 
Aeppli, G.; Maletta, H.; Motoya, K. (Brookhaven National 
Lab., Upton, NY (USA); Bell Labs., Murray Hill, NJ 
(USA); Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Festkoerperforschung; Saitama Univ., 
Urawa (Japan)). 1985. Contract AC02-76CHO00016. 27p. 
CONF-8509185—2). NTIS, PC re A01; GPO Dep. 
File Number DE86005244 

From Cliff Shull ceremonial untiintin Cambridge, MA, 
USA (24 Sep 1985). 

We review neutron scattering measurements performed on 
two disparate reentrant spin glass systems: the magnetic insulator 
Eu/sub x/Sr/sub 1-x/S and the metallic alloy Fe/sub 1-x/Al/sub 
x/. We show that the magnetic behavior in the two is very similar 
and can be explained in terms of random field effects which arise 
when ferromagnetic and spin glass order parameters are coupled to- 
gether. 


13727 (CEGB-TPRD/B—0551/N84) Dimensional 
changes of polycrystalline graphite. Speight, M.V. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nu- 
clear Labs.). Nov 1984. 9p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE86700926. 

A calculation is performed to model the resultant behaviour 
of a polycrystalline aggregate comprising individual crystals suffer- 
ing irradiation growth. It is shown that contraction or expansion of 
the aggregate arises naturally from the presence of cracks or pores 
having particular orientations with respect to the individual crystal- 
lites. The relevance of the calculation to the so-called phenomenon 
of turnaround, whereby a change from contraction to expansion of 
reactor graphites occurs after a certain irradiation dose, is briefly 
discussed. 


13728 (CONF-851217—24) Overheating in silicon during 
pulsed-laser irradiation. Larson, B.C.; Tischler, J.Z.; Mills, 
D.M. (Oak Ridge National Lab., TN (USA); Cornell Univ., 
Ithaca, NY (USA)). Dec 1985. Contract AC05-840R21400. 
Tp. NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE86005016. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Nanosecond resolution time-resolved x-ray diffraction meas- 
urements of thermal strain have been used to measure the interface 
temperatures in silicon during pulsed-laser irradiation. The pulsed- 
time-structure of the Cornell High Energy Synchrotron Source 
(CHESS) was used to measure the temperature of the liquid-solid 
interface of <111> silicon during melting with an interface veloci- 
ty of 11 m/s, at a time of near zero velocity, and at a regrowth 
velocity of 6 m/s. The results of these measurements indicate 
110°K difference between the temperature of the interface during 
melting and regrowth, and the measurement at zero velocity shows 
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that most of the difference is associated with undercooling during 
the regrowth phase. 


13729 (CONF-851217—34) Mixed alkali effect in sodium 
rubidium germanate glasses. Mundy, J.N.; Jin, G.L. (Ar- 
gonne National Lab., IL (USA)). 1985. Contract W-31-109- 
ENG-38. 1llp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005553. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The lack of general applicability of the many theoretical 
models for the mixed alkali effect (MAE) in glasses is briefly re- 
viewed. Although the MAE appears to be related to the bonding 
affinity of alkali ions to charge compensating centers in the glass 
network, experimental scatter and the difficulty of comparing dif- 
ferent glass networks have prevented systematic tests of this rela- 
tionship. The present paper discusses why the mixed alkali german- 
ate glasses should provide a glass system where the concentration 
and strength of charge-compensating centers can be systematically 
varied and the relationship to the MAE tested. Such tests are only 
possible if the ionic conductivity of a series of mixed alkali german- 
ate glasses can be measured in a reproducible manner. The meas- 
urements of the ionic conductivity of two series of X(Na,Rb),O:(1- 
X)GeO: glasses, with X = 0.19 and X = 0.29, respectively, suggest 
the necessary reproducibility can be attained. 


13730 (CONF-851217—35) Intermediate range order in 
Si/sub x/Se/sub 1-x/ glasses. Susman, S.; Johnson, R.W.; 
Price, D.L.; Volin, K.J. (Argonne National Lab., IL 
(USA)). Dec 1985. Contract W-31-109-ENG-38. 9p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86005530. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

This paper summarizes the results of eight different experi- 
mental probes used to study the vitreous Si/sub x/Se/sub 1-x/ 
system: density, differential thermal analysis, differential scanning 
calorimetry, x-ray diffraction, neutron diffraction, synchrotron 
EXAFS, Raman scattering, and neutron inelastic scattering. Em- 
phasis on those aspects of the overall problem that are most closely 
coupled to intermediate-range order and to the nanostructure of g- 
Si/sub x/Se/sub 1-x/. A preliminary discussion of our Raman data 
is given here since this is really the only kind of experimental probe 
yet to be used by other investigators and where comparisons can be 
made. 


13731 (DOE/ER/45056—2) Energy transfer and non- 
linear optical properties at near ultraviolet wavelengths: rare 
earth 4f->5d transitions in crystals and glasses. Progress 
report, June 1, 1985-May 31, 1986. Hamilton, D.S. (Con- 
necticut Univ., Storrs (USA)). Jan 1986. Contract FG02- 
84ER45056. 43p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86006229. 

The project has considered several aspects of how high- 
fluence, near-ultraviolet laser light modifies the optical properties of 
cerium-doped crystals. Illumination of Ce**:CaF, at 308 nm leads 
to a two-photon photoionization and the subsequent creation of 
photochromic color centers. A one-photon photobleaching of these 
centers and the finite electron acceptor density leads to a complex 
but solvable rate equation. The electron acceptors are trivalent 
cerium ions at quasi-cubic sites, which become divalent following 
the electron capture. The photo-bleaching involves the photoioniza- 
tion of the divalent cerium ions, with the electron returning to the 
original tetragonal symmetry site. Thermoluminescence measure- 
ments are used to study the thermally activated recombination radi- 
ation. Measurements of optical gain and loss in Ce**:LiYF, are pre- 
sented. 


13732 (DOE/ER/45216—T1) Electronic and structural 
properties of semiconductor heterojunctions. Technical 
progress report, July 1-December 15, 1985. Chung, Y.W. 
(Northwestern Univ., Evanston, IL (USA)). Dec 1985. Con- 
tract FG02-85ER45216. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86005707. 

We successfully developed a procedure for preparation of 
clean, ordered and stoichiometric CdTe(110) single crystal surfaces. 
The stoichiometry was verified by polar-angle-resolved x-ray pho- 
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toemission. Two evaporators were constructed permitting sequen- 
tial metal (Sn, Ag or Al) and CdTe deposition in the same ultra- 
high vacuum chamber. A preliminary run was performed on the 
deposition of 10 A gray Sn on CdTe. Angle-resolved photoemission 
showed that the Sn/CdTe interface is close to atomically abrupt. A 
simplex optimization algorithm was implemented in Pascal so that it 
is now possible to extract detailed profile information non-destruc- 
tively from angle-resolved XPS data. Theoretical calculations 
showed the excellent sensitivity of this technique to composition 
profile changes. 


13733 (DOE/ER/45217—1) Mechanism of mechanical 
fatigue of fused silica. Progress report, July 1-December 31, 
1985. Tomozawa, M. (Rensselaer Polytechnic Inst., Troy, 
NY (USA). Dept. of Materials Engineering). Jan 1986. Con- 
tract FG02- 85ER45217. 16p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86005503. 

The mechanical strength of glass is strongly influenced by 
crack geometry. In particular, the mechanism of mechanical fatigue 
of glasses is closely related to crack tip geometry and a different 
mechanism has to be invoked depending upon whether the crack 
tip is sharp or blunt; a sharp tip crack can simply propagate, but a 
blunt tip crack has to be sharpened before it can propagate. In 
order to investigate the possibility of a blunt crack tip, the follow- 
ing two experiments were conducted: (1) strengthening upon an- 
nealing of glasses with extended crack; and (2) kinetics of strength 
increase upon annealing in various atmospheres. From the results of 
these experiments, it was shown that the crack tip of glass becomes 
blunt upon annealing. The results suggest that the mechanical fa- 
tigue of some glasses involves crack initiation as well as crack 
growth. 


13734 (DRDD-CIDN-MDZ-BR—83-63) Inorganic ion 
exchangers. Application to liquid effluent processing. Dozol, 
M. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Inst. de Recherche Tech- 
nologique et de ge Industriel (IRDI)). Oct 
1983. 55p. (In French). S (US Sales Only), PC A04/MF 
AO0l. File Number DE86750422. 

Main inorganic ion exchangers used for radioactive liquid ef- 
fluents presented in this report are: synthetic and natural zeolites, in 
titanium oxides, titanates, niobates, tantalates, zirconates, some in- 
soluble salts of zirconium, molybdenum and tin, heteropolyacids 
and polyantimonic acid. Properties of these ion exchangers are de- 
scribed: structure, adsorption, radiation effects and thermal stability, 
application to waste processing, radioactive waste storage uranium 
and cesium 137 recovery are evoked. 


13735 (JAERI-M—84-146) Neutron irradiation test of 
simulated waste glass form. Nakamura, Haruto; Matsumoto, 
Seiichiro; Senoo, Muneaki; Muraoka, Susumu; Tashiro, 
Shingo; Nukaga, Kiyoshi; Kiriyama, Yuji. (Japan Atomic 
Energy Research Inst., Tokyo). Aug 1984. 16p. (In Japa- 
nese). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86700294. 

Changes of the characteristics of the simulated glass waste 
form by neutron irradiation in JMTR were investigated to study 
the effects of radiation from the nuclides contained in the high level 
waste. One of the most dominant effect would be induced by radi- 
ation. The number of the a particles from 'B(n,a)’Li reaction by 
the neutron irradiation of the glass was estimated to be about 1.3 
times as the number calculated for the decay out of all radionu- 
clides in high level waste. The irradiation conditions such as ‘y-radi- 
ation dose rate and thermal flux in the glass were more serious than 
the ones of the disposal condition. The leachability increased 3 
times and the changes of the density were less than 1%. The results 
showed that the minor change of the characteristics will be expect- 
ed by the a particles from radionuclides in the waste. 


13736 (LBL—18021) Pore -_ shape, growth, and the 
kinetics of structural changes in glass-like carbons. Henry 
L.G. (Lawrence Berkeley Lab., CA (USA)). Jul 1985. Con- 
tract AC03-76SF00098. 183p. NTIS, PC A0O9/MF AOl1; 1; 
GPO Dep. File Number DE86006000. 
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The pore size, shape, structure and coarsening in glass-like 
carbon (GLC) samples heat-treated at temperatures in the range 
1000 to 2800°C and for heat-treatment times up to 156 hours, have 
been investigated using small angle x-ray scattering and wide range 
x-ray diffraction, wide range neutron diffraction and total neutron 
scattering techniques. 


13737 (LBL—20500) Periodic electrodeposition of alloys. 
Verbrugge, M.W.; Tobias, C.W. (Lawrence Berkeley Lab., 
CA (USA)). Nov 1985. Contract AC03-76SF00098. 239p. 
NTIS, PC A24/MF A0Ol; 1; GPO Dep. File Number 
DE86006269. 

An experimental and theoretical investigation of periodic 
alloy electrodeposition is presented. A mathematical model is devel- 
oped for the electrodeposition of alloys by an arbitrarily specified 
cell-current or electrode-potential waveform. Transient, convective 
mass transfer, Butler-Volmer electrode kinetics, and individual 
component activities in the electrodeposit are considered. Theoreti- 
cal predictions are compared with experimental results for electro- 
deposition of cadmium telluride onto a rotating disk electrode. Ana- 
lytical techniques clearly illustrated the efffect of the cell-current 
waveform on the electrodeposit morphology and physical proper- 
ties. A series solution is presented for the ionic concentrations 
during triangular current-sweep chronopotentiometry at a rotating 
disk electrode, and at a stationary, planar electrode in the absence 
of free convection. The treatment is valid for electrode processes 
with one electrochemical reaction of uniform rate along the elec- 
trode surface. The advantages of controlled-current processes, rela- 
tive to controlled-potential processes, for obtaining kinetic, thermo- 
dynamic, and transport information are elucidated. Theoretical pre- 
dictions are compared with results obtained for the deposition of 
cadmium from a dilute, equeous, cadmium-sulfate/potassium-sulfate 
electrolyte. The cadmium telluride material electrodeposited in the 
alloy study is photovoltaic and semiconducting. 


13738 (LBL—20509) Contributions of electron microsco- 
py to the understanding of reactions on compound semicon- 
ductor surfaces. Sands, T. (Bell Communications Research, 
Inc., Murray Hill, NJ (USA); Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SFO0098. 19p. 
(CONF-851217—27). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86005230. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Reacted films on compound semiconductor substrates 
present challenging materials characterization problems which often 
require the application of transmission electron microscopy (TEM) 
techniques. In this paper, both the problem-solving potential of the 
TEM techniques and the limits imposed by preparation of thin 
film/compound semiconductor TEM specimens are discussed. Stud- 
ies of the Ni/GaAs, CuCl(aq)/CdS and Pd/GaAs reactions exem- 
plify the role of TEM in identifying and determining the spatial dis- 
tribution of interface-stabilized polymorphs and new ternary phases 
(e.g., tetragonal CusS, NisGaAs and Pd/sub x/GaAs). These exam- 
ples also serve to clarify the relationship between TEM and com- 
plementary analysis techniques such as Rutherford backscattering 
spectrometry, Auger electron spectroscopy and glancing-angle x- 
ray diffraction. In particular, it is argued that a combination of (1) 
high-spatial-resolution information obtained by TEM and (2) an in- 
dication of the “average” behavior provided by data from a com- 
plementary characterization technique provide the minimum quality 
and quantity of data necessary to understand most reactions on 
compound semiconductor substrates. 


13739 (LBL—20512) Characterization of machining 
damage in glass. Tsai, H. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 89p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE86006059. 

Thesis. 

The material removal during diamond grinding of soda-lime 
glass appeared to occur by symmetric brittle chipping, probably 
due to lateral cracks. Indentation cracks in machined surfaces tend 
to exhibit irregularities at lower indentation loads and chipping at 
higher loads. The cracks are consistently smaller in size on the ma- 
chined than the as-received specimens and no effect of annealing is 
noticeable. The moderate enhancement of resistance to strength 
degradation by machining occurs also when residual stresses are 
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not involved. Therefore, the existence of machining-induced com- 
pressive residual stresses is not substantiated for glass. The indenta- 
tion-induced residual stresses are observed in as-received glass. 
However, negligible precursor crack growth is measured during 
strength test of machined glass. Furthermore, the strengths of ma- 
chined glass remain unchanged upon annealing after indentation. 
Thus, the residual stress effect about indentation is minimal in ma- 
chined glass. A coherent explanation of these observations has been 


proposed. 


13740 (PB—85-244788/XAB) Bending behavior of pres- 
tressed-concrete beams at low temperatures. Okada, T.; Imai, 
M.; Nagasawa, Y.; Kunishima, M. (Shimizu Construction 
Co. Ltd., Tokyo (Japan). Research Inst.). 1982. 6p. NTIS, 
PC A04/MF AO1. 

The report describes the results of experimental studies on 
the bending behavior and creep characteristics of prestressed con- 
crete beams at temperatures from -100 C to +20 C. In addition, the 
mechanical properties pertinent to the design of liquified natural gas 
storage tanks, at low temperatures, is investigated. 


13741 (PB—85-244853/XAB) Thermal-stress-evaluation 
tests on heated reinforced concrete beams, Ikoma, T.; Yama- 
zaki, N.; Irino, K.; Nakamura, M. (Shimizu Construction 
Co. Ltd., Tokyo (Japan). Research Inst.). 1983. 8p. NTIS, 
PC A04/MF AO1. 

Results obtained from thermal stress experiments on rein- 
forced concrete beams simulating the general portion of a shell 
structure are reported. By general portion is meant the structural 
part not affected by the boundary of the structure. The temperature 
difference between the inner and outer surfaces is about 60° C, and 
the magnitude of load is about the same as that which acts on the 
real concrete containment vessels operating normally. The period 
of loading is set to be comparatively short in order to avoid creep 
effects as much as possible. 


13742 (PNL—5577-12) Fabrication and characterization 
of MCC approved testing material - ATM-12 glass. Wald, 
J.W. (Pacific Northwest Labs., Richland, WA (USA)). Oct 
1985. Contract AC06-76RL01830. 40p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86003802. 

The Materials Characterization Center (MCC) Approved 
Testing Material ATM-12 is a borosilicate glass that incorporates 
elements typical of high-level waste (HLW) resulting from the re- 
processing of commercial nuclear reactor fuels. The composition 
has been adjusted to match that predicted for HLW type 76-68 
glass at an age of 300 y. Radioactive constituents contained in this 
glass include depleted uranium, Tc, *7Np, *°Pu, and *?Am. 
The glass was produced by the MCC at the Pacific Northwest Lab- 
oratory (PNL). ATM-12 glass ws produced from July to Novem- 
ber of 1984 at the request of the Nevada Nuclear Waste Site Inves- 
tigations (NNWSI) Program and is the third in a series of glasses 
produced for NNWSI. Most of the glass produced was in the form 
of cast bars; special castings and crushed material were also pro- 
duced. Three kilograms of ATM-12 glass were produced from a 
feedstock melted in a nitrogen-atmosphere glove box at 1150°C in a 
platinum crucible, and formed into stress-annealed rectangular bars 
and the special casting shapes requested by NNWSI. Bars of ATM- 
12 were nominally 1.9 x 1.9 x 10 cm, with an average mass of 111 g 
each. Nineteen bars and 37 special castings were made. ATM-12 
glass has been provided to the NNWSI Program, in the form of 
bars, crushed powder and special castings. As of August 1985 ap- 
proximately 590 g of ATM-12 is available for distribution. Requests 
for materials or services related to this glass should be directed to 
the Materials Characterization Center Program Office, PNL. 


13743 (SAND—85-1402C) Monte Carlo simulation of 
growth of crystalline and amorphous silicon. Dodson, B.W.; 
Taylor, P.A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 6p. (CONF- 
851217—38). NTIS, PC A02/MF A0Ol1; GPO Dep. File 
Number DE86005635. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 
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The authors have previously introduced a method, based on 
Monte Carlo techniques, for simulation of crystal growth processes 
in a continuous space. We have applied the method, initially used 
to simulate growth of two-dimensional Lennard-Jones systems, to 
treat growth of silicon in three dimensions. The interaction model 
for silicon is taken to be the recently introduced Stillinger-Weber 
(S-W) potential, which is a two- and three-body classical potential. 
Although the early stages of growth seem to be well modelled by 
the S-W potential, growth of even a single monolayer of epitaxial 
(111) silicon does not seem to be possible. Modifications to the S-W 
potential were considered, and found to be unacceptable physically. 
More accurate treatment of non-ideal atomic configuration energies 
is necessary to arrive at physically realistic growth simulations. 


13744 (UCID—19323-85-1, pp 33-38) Precision contour- 
ing of brittle materials, Bryan, J.B.; Carter, D.L. (Lawrence 
Livermore National Lab., CA). Mar 1985. NTIS, PC A05/ 
MF AOl. File Number DE86001558. Contract W-7405- 
ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

e objective of this project is to continue to develop and 
demonstrate a fabrication process for precision contouring of glass 
with a minimum of subsurface damage so that the amount of subse- 
quent polishing can also be minimized. Single-point diamond crush- 
ing is being used to create the figure (contour) and numerical-con- 
trol polishing to produce the surface finish. Part-trace meteorology 
provides feedback that is used to improve the figure. Crushing, po- 
lishing, and part-trace meteorology are accomplished on the same 
machine, a diamond turning machine. 


13745 (UCID—19323-85-1, pp 49-55) Fine grinding of 
optical glass with bound abrasives. Hed, P.P. (Lawrence 
Livermore National Lab., CA). Mar 1985. NTIS, PC A05/ 
MF AOl. File Number DE86001558. Contract W-7405- 
ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

Bptical surface roughness and subsurface damage contribute 
to scattering, reduced laser-damage threshold, and surface instabil- 
ity. The grinding parameters responsible for these surface defects 
were studied in order to improve them. Methods, materials, and 
equipment were identified. Experimentation will begin around the 
middle of May. 


13746 Structures and phase diagrams of N2 and CO to 13 
GPa by x-ray diffraction. Mills, R.L.; Olinger, B.; Cromer, 
D.T. (University of California, and Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics; 84: No. 5, 2837-2845(1 Mar 1986). 

The structures and phase transitions of Ne and CO were 
studied by powder x-ray diffraction from 100 to 300 K and 4 to 13 
GPa. Three solid phases, 8, 5, and €, were observed in each materi- 
al. The known 8 and 6 solids were confirmed to have hexagonal 
space group P6;/mmc and cubic space group Pm3n, respectively. 
From refinements using photographic x-ray intensities, the new e- 
Nz and ¢€-CO structures were determined to be rhombohedral R3c. 
There are eight ordered molecules in the €-N2 unit cell with a = 
5.928 A and a = 85.14° at 110 K and 7.8 GPa, and eight ordered 
molecules in the e-CO unit cell with a = 6.059 A and a = 85.73° 
at 100 K and 5.5 GPa. The CO molecules are randomly oriented 
head to tail. The 5—e transition takes place through an ordering 
and small displacement of the Nz and CO molecules, accompanied 
by a slight extension of the lattice along a cube diagonal. Molar 
volumes are presented over an expanded P-T region. Recent theo- 
retical calculations using lattice energies, molecular dynamics, and 
symmetry correlations correctly predict features in the N2 and CO 
phase diagrams. 


13747 Photoionization thresholds of rare-earth impurity 
ions, Eu**:CaF2, Ce**:YAG, and Sm*:CaF>. Pedrini, C.; Ro- 
gemond, F.; McClure, D.S. (Physico-Chimie des Materiaux 
Luminescents, Universite Lyon I, Unite Associee au CNRS, 
69622 Villeurbanne, France). Journal of Applied Physics; 59: 
No. 4, 1196-1201(15 Feb 1986). Contract FG02-84ER45146. 

The spectral dependence of the photoionization energy of 
Eu*:CaF2, Ce**:YAG, and Sm**:CaF2 systems have been meas- 
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ured and thresholds experimentally determined and compared with 
theoretical values calculated from electrostatic models. It is shown 
that the excited state absorption transitions or the persistent hole 
burning observed by other authors occur above the threshold 
energy of photoionization of the impurities and that the states of 
the crystal which form the bottom of the conduction band may 
play an important role in the strong probability of these processes. 
A review of thresholds now known is also given. 


13748 Deposition and properties of zinc telluride and cad- 
mium zinc telluride films. Chu, T.L.; Chu, S.S.; Firszt, F.; 
Herrington, C. (Southern Methodist University, Dallas, 
Texas 75275). Journal of Applied Physics; 59: No. 4, 1259- 
1263(15 Feb 1986). 

Thin films of ZnTe and Cd/sub 1-x/Zn/sub x/Te (x<0.5) 
have been deposited by the direct combination of the elements on 
the surface of W/graphite, ceramic, and glass substrates at 550— 
600 °C in a hydrogen or helium atmosphere. Their microstructure, 
crystallographic, optical, and electrical properties were studied. Be- 
cause of the greater stability of ZnTe than CdTe, the Zn/Cd molar 
ratio in Cd/sub 1-x/Zn/sub x/Te films is always less than that in 
the gas phase. The optical band gap of ZnTe has been determined 
to be 2.25 eV and that of Cd/sub 1-x/Zn/sub x/Te is a linear func- 
tion of the composition. Preliminary work on Cd/sub 1-x/Zn/sub 
x/Te /CdS heterojunctions has also been carried out. 


13749 Cathodoluminescence electron microscopy 
of semiconductors. Yacobi, B.G.; Holt, D.B. (Solar Energy 
Research Institute, Golden, Colorado 80401 (Present ad- 
dress: GTE Laboratories, Waltham, Massachusetts 02254)). 
Journal of Applied Physics; 59: No. 4, R1-R24(15 Feb 1986). 

This paper reviews applications of cathodoluminescence 
scanning electron microscopy in the assessment of optical and elec- 
tronic properties of semiconductors. The assessment includes, for 
example, information on band structure and impurity levels derived 
from spectroscopic cathodoluminescence, analysis of dopant con- 
centrations at a level which is in some cases several orders of mag- 
nitude better than x-ray microanalysis, and mapping of carrier life- 
times and defects. Recent advances in both the various cathodolu- 
minescence techniques and the processes leading to electron-beam- 
induced luminescence in semiconductors are reviewed. Possible 
future trends are also discussed. 


13750 Nonlinear optical studies and CO, laser-induced 
melting of Zn-doped GaAs. James, R.B.; Christie, W.H.; 
Eby, R.E.; Mills, B.E.; Darken L.S. Jr. (Sandia National 
Laboratories, Livermore, California 94550). Journal of Ap- 
plied Physics; 59: No. 4, 1323-1333(15 Feb 1986). 

The absorption of CO: laser radiation in p-type GaAs is 
dominated by direct free-hole transitions between states in the 
heavy- and light-hole bands. For laser intensities on the order of 10 
MW/cm?, we report that the absorption associated with these tran- 
sitions in moderately Zn-doped GaAs (~ 10‘? cm~*) begins to satu- 
rate in a manner predicted by an inhomogeneously broadened two- 
level model. At higher laser intensities surface melting occurs ini- 
tially at localized sites in moderately doped material and more uni- 
formly in heavily Zn-doped samples (> or ~10'* cm’). As the 
energy density of the COs: laser radiation is progressively increased 
further, the surface topography of the samples shows signs of ripple 
patterns, high local stress, vaporization of material, and exfoliation 
of solid GaAs fragments. Electron-induced x-ray emission data 
taken on the laser-melted samples show that there is a loss of As, 
compared to Ga, from the surface during the high-temperature cy- 
cling. By irradiating the samples in air, argon, and vacuum, we find 
that the vaporization rates are directly influenced by the ambient 
environment, particularly by the interaction of oxygen with the 
molten GaAs. Secondary ion mass spectrometry measurements are 
used to study the diffusion of oxygen from the native oxide and the 
incorporation of oxygen in the near-surface region of the GaAs 
samples that have been melted by a CO: laser pulse. We find that 
oxygen incorporation does occur, and that the amount and depth of 
the oxygen incorporation depends on the laser energy density, 
number of laser shots, and ambient environment. For samples that 
are irradiated in argon or vacuum, we find that removal of the 
native oxide can be accomplished with COz laser pulses. 
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13751 Temperature dependence of the Si and Ge (111)2 x 
1 surface-state optical absorption. Olmstead, M.A.; Amer, 
N.M. (Applied Physics and Laser Spectroscopy Group, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Physical Review [Section] B: 
Condensed Matter; 33: No. 4, 2564-2573(15 Feb 1986). Con- 
tract AC03-76SF00098. 

The temperature dependence of the dangling-bond optical 
absorption of cleaved silicon and germanium (111)2 x 1 surfaces has 
been studied using photothermal displacement spectroscopy. The 
polarization-dependent surface-state absorption was utilized as an 
order parameter to monitor the Ge(111)2 x 1-+c-2 x 8 phase transi- 
tion in real time. The temperature dependence of the Si(111)2 x 1 
surface optical gap in the range 300—450 K was also measured. 
Unlike the corresponding bulk case, no shift of the surface gap was 
observed. Reasons for this temperature independence are discussed. 


13752 Thermoelectric properties of a two-dimensional 
electron gas exhibiting the quantum Hall effect. Davidson, 
J.S.; Dahlberg, E.D.; Valois, A.J.; Robinson, G.Y. (School 
of Physics and Astronomy, University of Minnesota, Minne- 
apolis, Minnesota 55455). Physical Review [Section] B: Con- 

lensed Matter; 33: No. 4, 2941-2944(15 Feb 1986). Contract 
AC02-81ER 10887. 

This Communication reports studies of the thermoelectric 
properties of a two-dimensional electron gas in the quantum Hall 
regime. The data are compared to theoretical predictions for the 
thermopower when the chemical potential lies either in the middle 
of a Landau level or midway between two levels. For the compari- 
son a Gaussian broadening is assumed and a good fit to the data 
can be obtained with the width of the levels as the adjustable pa- 
rameter. 


13753 Theoretical predictions for the surface states on 
Ge(111)2 x 1: The degree of antibonding surface-state filling 
and relative shifts of the two surface-state bands as functions 
of doping level. Sernelius, B.E. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Physical Review [Section] B: Condensed Matier; 33: No. 4, 
2949-2952(15 Feb 1986). Contract AC05-840R21400. 

The cleaved Ge(111)2 x 1 surface has two surface-state 
bands, one bonding band below the valence-band edge and one an- 
tibonding band in the bulk band gap. The bonding band is filled 
and the antibonding is empty, on pure Ge. On n-doped Ge the 
Fermi level is pinned by the antibonding band, which is now par- 
tially filled. We present here a determination of the relation be- 
tween the degree of band filling and the doping level. The relative 
energy shifts of the two surface states, caused by the band filling, 
are obtained and found to be large enough to be detected experi- 
mentally. The position of the pinned Fermi level can be extracted 
from the results. 


13754 GalnAsSb metastable alloys grown by organome- 
tallic vapor phase epitaxy. Cherng, M.J.; Stringfellow, G.B.; 


Kisker, D.W.; Srivastava, A.K.; Zyskind, J.L. artments 
of Materials Science and Engineering and Electrical Engi- 
neering, University of Utah, Salt Lake City, Utah 84112). 
Applied Physics Letters; 48: No. 6, 419-421(10 Feb 1986). 
Contract FG02-84ER45061. 

Ga/sub 1-x/In/sub x/As/sub 1-y/Sb/sub y/ alloys have 
been grown by organometallic vapor phase epitaxy using trimethyl 
compounds of Ga, In, As, and Sb(TMGa, TMIn, TMAs, and 
TMSb) plus AsHs in an atmospheric pressure, horizontal, infrared 
heated reactor. For the first time, alloys near the center of the 
region of solid immiscibility have been grown. Alloys with room- 
temperature band gaps of 0.45 eV (Ga/sub 0.68/In/sub 0.32/As/ 
sub 0.28/Sb/sub 0.72/) and 0.37 eV (Ga/sub 0.26/In/sub 0.74/As/ 
sub 0.76/Sb/sub 0.24/) have been grown on GaSb substrates and 
alloys with larger band gaps (0.74 eV for Ga/sub 0.71/In/sub 0.29/ 
As/sub 0.76/Sb/sub 0.24/) have been grown on InP substrates. The 
smaller band-gap alloys are grown at temperatures as low as 486 
°C. The alloys on InP substrates are grown at higher temperatures 
of 600 °C, more typical of the GaAsSb and GalnAs alloys reported 
earlier. Solid composition was determined using energy dispersive 
x-ray analysis and combined x-ray diffraction and photolumines- 
cence measurements. The low-temperature photoluminescence of 
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these metastable alloys consists of a single, presumably band edge 
peak. The half-widths of the photoluminescence peaks, especially 
those near the center of the region of immiscibility, are broader 
than those for the metastable ternary alloy GaAsSb. This may indi- 
cate that a significant amount of compositional clustering occurs 
during growth. 


13755 Structure and composition of Ni/sub x/GaAs. 
Sands, T.; Keramidas, V.G.; Washburn, J.; Gronsky, R. 
(Bell Communications Research, Inc., 600 Mountain 
Avenue, Murray Hill, New Jersey 07974). Applied Physics 
Letters; 48: No. 6, 402-404(10 Feb 1986). Contract AC03- 
76SF00098. 

Advanced compound semiconductor devices require increas- 
ingly stable, shallow, and uniform metallized layers for ohmic and 
Schottky contacts. However, the design of new multielemental con- 
tact metallization systems is limited by the paucity of information 
regarding the structure, composition, and stability of phases result- 
ing from the interaction of single metal layers with compound semi- 
conductors. In this letter, the results of a transmission electron mi- 
croscopy investigation of the Ni/GaAs reaction are presented. The 
first reaction product is shown to have the composition NisGaAs. 
Based on this composition and lattice parameter measurements, it is 
proposed that the structure of NisGaAs is closely related to that of 
y' NisGaz, a derivative of the hexagonal B8 structure type. 


13756 Exciton formation and energy exchange with d- 
electron states in ZnSe/(Zn,Mn)Se multiple quantum wells. 
Hefetz, Y.; Goltsos, W.C.; Nurmikko, A.V.; Kolodziejski, 
L.A.; Gunshor, R.L. (Division of Engineering and Depart- 
ment of Physics, Brown University, Providence, Rhode 
Island 02912). Applied Physics Letters; 48: No. 5, 372-374(3 
Feb 1986). Contract FG02-84ER 13235. 

Time-resolved photoluminescence at low temperatures has 
been studied in ZnSe/(Zn,Mn)Se multiple quantum wells and 
(Zn,Mn)Se thin films, with emphasis on determination of the exci- 
ton formation rate and the energy transfer to the Mn-ion d-electron 
states, the latter contributing to the dominant yellow luminescence 
in (Zn,Mn)Se. In the quantum well samples which show efficient 
exciton (blue) emission, the capture of electron-hole pairs to the 
ZnSe layers on a picosecond timescale is sufficiently rapid to sub- 
stantially reduce the yellow luminescence. 


13757 Observation of a correlation length finite-size 
effect in Rayleigh scattering from thin critical fluid films. 
Tang, Y.; Beale, P.D.; Mockler, R.C.; O'Sullivan, W.J. (De- 
partment of Physics, University of Colorado, Boulder, Col- 
orado 80309). Physical Review Letters; 56: No. 5, 480-483(3 
Feb 1986). Contract AC02-82ER 13004. 

Rayleigh linewidth data gathered at small scattering angles 
on critical-mixture films of thickness 2L are found to collapse about 
a single universal curve, [((Ké/sup eff/), where I'((x) is the 3D re- 
duced Rzleigh linewidth function, and &/sup eff/ is an effective 
correlation length obeying a general finite-size scaling relation, &/ 
sup eff//L = F(&/L). The latter reveals that /sup eff/ grows with 
€ until roughly-equalL, when its growth terminates, implying the 
existence of surface layers of thickness formed by preferential 
wall-fluid interactions. 


13758 Symmetric arsenic dimers on the Si(100) surface. 
Uhrberg, R.I.G.; Bringans, R.D.; Bachrach, R.Z.; Northrup, 
J.E. (Xerox Palo Alto Research Center, Palo Alto, Califor- 
— . Physical Review Letters; 56: No. 5, 520-523(3 Feb 


Deposition of arsenic on Si(100) results in a well-ordered, 
highly passivated, and stable surface. From a comparison between 
angle-resolved photoemission data and ab initio pseudopotential cal- 
culations we conclude that the observed 2 x 1 reconstruction is 
caused by the formation of symmctric As-As dimers on the surface. 
The calculated surface band dispersion for this model is in excellent 
agreement with experiment. 
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13759 Polarized-neutron study of the paramagnetic scat- 
tering from CeCusSic. Stassis, C.; Battlog, B.; Remeika, J.P.; 
Axe, J.D.; Shirane, G.; Uemura, Y.J. (Ames Laboratory, US 
Department of Energy and Department of Physics, Iowa 
State University, Ames, Iowa 50011). Physical Review [Sec- 
tion] B: Condensed Matter; 33: No. 3, 1680-1683(1 Feb 1986). 
Contract W-7405-ENG-82;AC02-76CH00016. 

Polarized-neutron scattering techniques have been used to 
study the paramagnetic scattering from CeCueSie. The paramagne- 
tic scattering consists of a quasielastic line and a smaller inelastic 
peak at approximately 32 meV. These peak positions are in agree- 
ment with the results obtained in time-of-flight measurements on 
CeCurSi2 by Horn et al.; we find, however, that the observed para- 
magnetic scattering is consistent with that expected from bulk sus- 
ceptibility measurements, in contradiction with the conclusion 
drawn by Horn et al. The general features of the paramagnetic 
scattering from CeCueSie are different from those observed in UPts 
and UBeis. In particular, the linewidth of the quasielastic line in 
CeCu2Sie is almost an order of magnitude smaller than in the urani- 
um compounds. 

13760 Shear-induced superconductivity in  -dil- 
Bis(ethylene- dithio)tetrathiafulvalene]triiodide [8-(BEDT- 
TTF)2Is. Schirber, J.E.; Azevedo, L.J.; Kwak, J.F.; Ventur- 
ini, E.L.; Leung, P.C.W.; Beno, M.A.; Wang, H.H.; Wil- 
liams, J. M. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Physical Review [Section] B: Condensed 
Matter; 33: No. 3, 1987-1989(1 Feb 1986). Contract W-31- 
109-ENG-38. 

We show that the high-T/sub c/ (8-K) superconducting state 
of B-(BEDT-TTF Is [8-(CioHsSs)z Is] is formed by a combination 
of shear stress and hydrostatic presure and cannot be accessed by 
presence alone. Also, measurements of the pressure dependence of 
T/sub c/ in the ambient-pressure superconductors $-(BEDT- 
TTFpls, 8-(BEDT-TTF)IBrz, and B-(BEDT-TTF):Aul: show a 
common pressure derivative of about 1 K/kbar, which is nearly an 
order of magnitude larger than that of any previously reported su- 
perconductor. We present a structural model which is consistent 
with these observations. 


13761 Specific heat of the ambient-pressure organic su- 
perconductor {-di[bis(ethylenedithio)tetrathiafulvalene] triio- 
dide [8-(BEDT-TTF)2Is ]. Stewart, G.R.; O'Rourke, J.; Crab- 
tree, G.W.; Carlson, K.D.; Wang, H.H.; Williams, J.M.; 
Gross, F.; Andres, K. (Materials Science and Technology 
Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 33: No. 3, 2046-2048(1 Feb 1986). Contract W-31- 
109-ENG-38. 

We have measured the specific heat of single crystals of the 
ambient-pressure superconductor B-(BEDT-TTF)ls, abbreviated 
B-(ET)ls, from 0.7 to 18 K in zero and applied magnetic fields. No 
bulk specific-heat anomaly in the vicinity of T/sub c/ was ob- 
served, although Meissner-effect measurements (Hparallelc() per- 
formed on these same crystals yield a volume percent superconduc- 
tivity of at least 25% at 0.8 K. We find a y = 24 +- 3 mJ/mol K?, 
which is larger than the value for the only previously known ambi- 
ent-pressure superconductor, the Se-based (TMTSF),ClO, (TMTSF 
denotes tetramethyltetraselenafulvalene). This difference is due pri- 
marily to the greater density of S atoms in B-(ET):Is compared to 
the density of Se atoms in (TMTSF),ClOy. The response of the 
low-temperature specific heat to fields up to 10 T aligned along c( 
was 0 to +- 3%, in sharp contrast to previous reports of a 20% 
increase in the specific heat of (TMTSF),ClQ, in a field of 2 T. No 
evidence for a high-field magnetic or insulating state similar to that 
observed in (TMTSF)2,ClO, was found for B-(ET)Is. New results 
on the specific heat in applied fields for (TMTSF)2ClO, are pre- 
sented. 


13762 Modeling a “tunneling” state in amorphous silicon 
dioxide. Guttman, L.; —— S.M. (Materials Science and 
Technology Division, — National Laboratory, Ar- 
gonne, Illinois 60439). Physical Review [Section] B: Con- 
densed Matter; 33: No. 2, 1506-1508(15 Jan 1986). Contract 
W-31-109-ENG-38. 

A computer simulation of amorphous silicon dioxide has pro- 
duced an example of a realistic model in which there exist two con- 
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figurations of locally minimum energy differing by only 0.6 x 10- 
erg/atom, separated by a maximum of 10~ * erg/atom. The configu- 
rations can be interconverted almost entirely by rigid rotations of 
about seven SiO, tetrahedra which are connected by sharing cor- 
ners. The inelastic neutron scattering by the lowest vibrational 
modes agrees well with a recent experiment. It is suggested that the 
model is typical of the states responsible for the unusual properties 
of glasses at very low temperatures. 


13763 Optical constants of an a-Si/sub 1-x/C/sub x/:H 
film. Mui, K.; Basa, D.K.; Smith, F.W. (Physics a 
ment, City College of New York, New York, New York 
10031). Journal of Applied Physics; 59: No. 2, 582-587(15 Jan 
1986). Contract FG02-84ER45168. 

The real and imaginary parts n and k of the index of refrac- 
tion of a carbon-rich hydrogenated amorphous silicon-carbon alloy 
film (a-Si/sub 1-x/C/sub x/:H, x~ 0.87) have been determined for 
photon energies between 1.5 and 4.75 eV from measurements of re- 
flectance R and transmittance T. The optical energy gap parameter 
E/sub opt/ has been determined from the energy dependence of é2 
= 2nk, the imaginary part of the dielectric constant. Depending on 
assumptions involving the energy dependencies of valence- and 
conduction-band densities of states and optical matrix elements, 
values of E/sub opt/ ranging from 1.65 to 2.5 eV have been ob- 
tained for the as-deposited film (T/sub d/ = 250°C). Independently 
of such assumptions, E/sub opt/ is observed to decrease to zero as 
the film is annealed. These results are consistent with enhanced tet- 
rahedral coordination and demonstrate improved thermal stability 
for this silicon-carbon alloy film as compared to an hydrogenated 
amorphous carbon film. The density of the film increased from 1.51 
to 1.88 g/cm’ with annealing up to 850°C. 


13764 Layer-resolved shifts of photoemission and Auger 
spectra from physisorbed rare-gas multilayers. Chiang, T.; 
Kaindl, G.; Mandel, T. ent of Physics and Materi- 
als Research Laboratory, University of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801). Physical Review [Sec- 
tion] B: Condensed Matter; 33: No. 2, 695-711(15 Jan 1986). 
Contract AC02-76ERO1 198. 

Rare-gas multilayers adsorbed on Pd(111), Pd(001), and 
Al(111) were studied with photoemission and Auger spectroscopy. 
The Xe 4d core levels and the Xe N/sub 4,5/O/sub 2,3/O/sub 2,3/ 
Auger transitions show layer-resolved shifts for Xe multilayers on 
these three substrates. A simple model explains the experimental re- 
sults satisfactorily. The core-level binding-energy shifts relative to 
the gas phase are dominated by the final-state hole-screening effect. 
The Auger kinetic-energy shifts relative to the gas phase, dominat- 
ed by the difference in initial- and final-state hole-screening ener- 
gies, are about minus three times the corresponding core-level 
shifts. The screening energies were calculated using a jellium model 
for the substrate and a dielectric continuum model for the rare-gas 
adlayer. Surface-induced shifts of core-level binding energies and 
Auger kinetic energies for bulk solid Xe(111) were also observed; 
the theoretical shifts are in very good agreement with the experi- 
mental values. The valence levels for multilayers of Ar, Kr, and Xe 
on Pd(001) were studied. They showed qualitatively similar shifts 
as the core levels, but the results cannot be explained accurately by 
our model, because the valence excitations are not as localized as 
the core excitations. Using spacer layers of Kr and Xe with various 
thicknesses, the effect of metallic substrate screening on the va- 
lence-level shifts of Ar was demonstrated. The issues related to a 
proper energy-reference level and the question of ionic versus neu- 
tral excited states will be discussed. 


13765 Raman scattering and attenuated-total-reflection 
studies of surface-plasmon polaritons. Kurosawa, K.; Pierce, 
R.M.; Ushioda, S.; Hemminger, J.C. (Department of Phys- 
ics, University of California, Irvine, California 92717). Physi- 
cal Review [Section] B: Condensed Matter; 33: No. 2, 789- 
798(15 Jan 1986). Contract FG03-85ER45196. 

We have made in situ measurements of attenuated total re- 
flection (ATR) and Raman scattering from a layered structure con- 
sisting of a glass prism, a thin silver film, an MgF2 spacer, and a 
liquid mixture whose refractive index is matched to that of MgF>. 
When the incident angle of the laser beam coincides with the ATR 
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angle, the surface-plasmon polariton (SPP) of the silver film is ex- 
cited resonantly and the Raman scattering intensity of the liquid 
shows a maximum. The same effect is observed at the frequency of 
the Stokes scattered light. By measuring the decrease of the Raman 
scattering intensity of the liquid with increase of the thickness of 
the MgF2 spacer layer, we have determined the decay length (1/sub 
d/) of the SPP field into the liquid. The measured value of 1/sub d/ 
= 1539 A agrees with the calculated value, 1534 A. 


13766 Site symmetry and deformation-potential constants 
of Al-X acceptors in silicon. Chandrasekhar, H.R.; Ramdas, 
A.K. (Department of Physics, University of MissouriColum- 
bia, Columbia, Missouri 65211). Physical Review [Section] B: 
Condensed Matter; 33: No. 2, 1067-1072(15 Jan 1986). Con- 
tract AC02-84ER45048. 

A quantitative piezospectroscopic study of the acceptor 
spectrum of X centers of aluminum in silicon shows that, in con- 
trast to the group-III acceptors in silicon, they have a trigonal 
rather than the tetrahedral symmetry with preferred axes along the 
<111> direction. Uniaxial stress along the <111> and <110> 
directions separates these centers into two inequivalent sets with 1:3 
and 1:1 ratios, respectively. However, the <100> stress leaves 
them unaffected. Deformation-potential constants associated with 
the lifting of orientational degeneracy and those corresponding to 
the excited states of the impurity are determined. 


13767 Plasmon-phonon-assisted electron-hole recombina- 
tion in Si at very high carrier density. Rasolt, M. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37831). Physical Review [Section] B: Condensed Matter; 
33: No. 2, 1166-1176(15 Jan 1986). 

As the electron-hole density in Si, and the corresponding 
plasma frequency, increase to equal or exceed the indirect energy 
gap, a new recombination channel opens up. We calculate the rate 
of such a recombination process to first order in the phonon cou- 
pling and the emission of a single plasmon. We find that at such 
high densities (of the order of 107*/cm*) this channel strongly in- 
hibits further increase of the carrier density even a picosecond after 
the pump-laser pulse. 


13768 Shubnikoy-de Haas experiments on potassium-hy- 
drogen-graphite intercalation compounds (KH/sub x/-GIC’s),. 
Enoki, T.; Yeh, N.; Chen, S.; Dresselhaus, M.S. (Depart- 
ment of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Physical Review [Section] 
B: Condensed Matter; 33: No. 2, 1292-1301(15 Jan 1986). 
Contract AC02-83ER45041. 

Potassium-hydrogen-graphite ternary compounds (KH/sub 
x/-GIC, 0 < x < 1) are donor-type compounds containing an ionic 
intercalant K* H~. Basically the effect of hydrogen addition is the 
uptake of electrons from the potassium so that fewer electrons are 
available for conduction in the graphite 7 bands. To obtain Fermi- 
surface information directly, Shubnikov—de Haas (SdH) measure- 
ments were carried out on stage-1, -2, and -4 KH/sub x/-GIC’s. 
The results are compared with the electronic properties of K-GIC's 
and KHg/sub x/-GIC’s. The observed oscillations are qualitatively 
modeled using the three-dimensional dilute-limit model. These 
Fermi-surface results are related to other experiments on KH/sub 
x/-GIC’s, such as magnetic susceptibility, electronic specific heat, 
Raman scattering, and superconductivity. For example, it is found 
that because of the strong electron affinity of hydrogen, the charge 
transfer to hydrogen and graphite in stage-2 KH/sub x/-GIC’'s 
completely depletes the electrons in the potassium conduction band, 
consistent with the experimental specific-heat results. The basic 
conclusion that the uptake of hydrogen results in a lower electron 
concentration in the graphite 7 bands is supported by all experi- 
ments. 


13769 Mechanical stress in a dielectric solid from a uni- 
form electric field. Anderson, R.A. (Sandia National Labora- 
tories, Albuquerque, New Mexico 87185). Physical Review 
[Section] B: Condensed Matter; 33: No. 2, 1302-1307(15 Jan 
1986). Contract AC04-76DP00789. 

Mechanical stress in a dielectric solid from application of a 
uniform electric field is usually assumed to be described by "Max- 
well stress,” proportional to the first power of the relative dielec- 
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tric constant, x. Significant corrections are found from energy mini- 
mization when the dependence of permittivity on strain is included. 
Electrostriction coefficients are evaluated by the use of a model di- 
electric consisting of a simple-cubic lattice of linearly polarizable 
point dipoles. Compressive stress in the applied-field direction is 
larger than expected by more than a factor of x. The force density 
exerted on internal space charge needs to be corrected by the same 
factor. Stress components also have been calculated, with identical 
results, through direct summation of microscopic forces. This 
method permits identification of the origins of electrically induced 
stress. The dominant contribution is a compressive stress in the field 
direction, proportional to x’, from attraction between free charge at 
the electrodes. This component can attain tens of MPa at fields ap- 
proaching the intrinsic dielectric strength. A lateral tensile stress in- 
dependent of « also is present, which may assist electrical break- 
down in some crystalline dielectrics. These stress components are 
augmented by short-range, dipolar forces throughout the bulk of 
the dielectric. Deformations accompanying poling of 
poly(vinylidene fluoride) are considered and found to be influenced 
by electrically induced stress. 


13770 Neutron diffraction study of potassium-graphite in- 
tercalation compounds at high pressure: Staging transitions 
and one-dimensional disorder. Kim, H.J.; Fischer, J.E.; 
McWhan, D.B.; Axe, J.D. (Laboratory for Research on the 
Structure of Matter, University of Pennsylvania, Philadel- 
phia, Pennsylvania 19104). Physical Review [Section] B: Con- 
densed Matter; 33: No. 2, 1329-1339(15 Jan 1986). Contract 
AC02-76CH00016. 

Detailed (OOL) neutron scattering profiles have been meas- 
ured versus hydrostatic pressure (0 < P < 20 kbar) at room tem- 
perature for potassium-graphite intercalation compounds KC/sub 
x/ with 8 < x < 40. The average density of filled galleries along 
the c axis decreases with increasing P, implying a concomitant in- 
crease in the (average) areal K density within a gallery. We ob- 
serve both large P regions exhibiting continuous evolution of differ- 
ent stages, and narrow P regions where the average stage changes 
abruptly. The Hendricks-Teller model of one-dimensional disorder 
is used to fit entire diffraction profiles over extended q ranges. 
Some of the high-P staging and disorder effects are attributable to 
P-induced in-plane intercalate densification, the sequence of gallery 
occupancy and its perfection being a secondary consequence. Other 
features are entirely controlled by interlayer interactions: e.g., a 
pure stage-4 phase evolves asymptotically with increasing P at 6-7 
kbar for 36 < x < 39, whereas a commensurate 2 x 2 in-plane den- 
sity would be compatible with a pure stage-4 phase only for 
x=32.0. We demonstrate from the fits that the fractional stage-(3/2) 
phase in KCs, reported earlier by us to occur between 15 and 19 
kbar, exhibits c-axis correlations no worse than other high-P phases, 
indicating that this unusual structure represents a true equilibrium 
phase and does not result simply from random layer sequencing. 


13771 C 1s excitation studies of diamond (111). I. Sur- 
face core levels. Morar, J.F.; Himpsel, F.J.; Hollinger, G.; 
Jordan, J.L.; Hughes, G.; McFeely, F.R. (IBM Thomas J. 
Watson Research Center, Box 218, Yorktown Heights, New 
York 10598). Physical Review [Section] B: Condensed Matter; 
33: No. 2, 1340-1345(15 Jan 1986). 

By comparing the C 1s photoemission intensities from a 
clean diamond (111) surface to those obtained from a fluorine-cov- 
ered surface, we conclude that a single (111) layer of atoms partici- 
pates in the diamond 2 x 1 surface reconstruction. The data inter- 
pretation presented does not rely on assuming an electron mean 
free path, but, in fact provides an independent measurement of its 
value. For clean diamond (111) a surface core-level peak is ob- 
served at 0.80 +- 0.05 eV lower binding energy than the bulk-C 1s 
peak at 285.0 eV below E/sub F/. After fluorine exposure a single 
chemically shifted carbon peak is observed at 1.85 +- 0.05 eV 
higher binding energy than the bulk peak, indicating the presence 
of CF units at the surface. 
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13772 Localization and scaling in the quantum Hall 
regime. Wei, H.P.; Tsui, D.C.; Pruisken, A.M.M. (Depart- 
ment of Electrical Engineering and Computer Science, 
Princeton University, Princeton, New Jersey 08544). Physi- 
cal Review [Section] B: Condensed Matter; 33: No. 2, 1488- 
1491(15 Jan 1986). Contract AC02-76ER02220. 

A new experimental study of the quantum Hall effect is pre- 
sented. Detailed measurements are made of the temperature and 
magnetic field dependences in the electronic transport coefficients, 
o/sub x/x and o/sub x/y, in In/sub x/Ga/sub 1-x/As-InP heteros- 
tructures for the n = 0 and 1 Landau levels. The results are studied 
in the context of the (two-parameter) renormalization-group theory 
of the integral quantum Hall effect. 


13773 Faceting at the silicon (100) crystal-melt interface: 
Theory and experiment. Landman, U.; Luedtke, W.D.; Bar- 
nett, R.N.; Cleveland, C.L.; Ribarsky, M.W.; Arnold, E.; 
Ramesh, S.; Baumgart, H.; Martinez, A.; Khan, B. (School 
of Physics, Georgia Institute of Technology, Atlanta, Geor- 
gia 30332). Physical Review Letters; 56: No. 2, 155-158(13 Jan 
1986). Contract AS05-77ER05489. 

Molecular-dynamics simulations and in situ experimental ob- 
servations of the melting and equilibrium structure of the crystalline 
Si(100)-melt interface are described. The equilibrium interface is 
structured, exhibiting facets established on (111) planes. 


13774 Relation between chemical, mechanical, and elec- 
trical properties of Nb2O;-modified 95 mol % PbZrO;-5 mol 
% PbTiO;. Dungan, R.H.; Storz, L.J. (Sandia National Lab- 
oratories, Albuquerque, New Mexico). Journal of the Ameri- 
can Ceramic Society; 68: No. 10, 530-533(Oct 1985). 

The use of an Nb2Os-modified PZT (containing ~95 mol% 
zirconate and ~5 mol % titanate) in explosively driven electrical 
power supplies is described. A small but significant number of test 
specimens exhibit dielectric breakdown during explosive testing. A 
failure mechanism is proposed in which the electromechanically in- 
duced stresses result in fracture. Charged particles released during 
the fracture process initiate dielectric failure. The fracture tough- 
ness and mechanical strength of a given material are about the same 
for unpoled and poled material, but after pressure depoling, a given 
material typically exhibits a nominal 50% increase in toughness and 
strength. Varying the lead concentration from ~5 at. % deficiency 
to =2 at. % excess results in a degradation in toughness and 
strength. An optimum niobium concentration is observed at ~1.8 
at. % in terms of mechanical properties and functional perform- 
ance. 


13775 Characteristics of ion-implantation damage and an- 
nealing phenomena in semiconductors. Narayan, J.; Holland, 
O.W. (Oak Ridge National Lab., TN). Journal of the Elec- 
trochemical Society; 131: No. 11, 2651-2662(Nov 1984). Con- 
tract AC05-840R21400. 

The nature of ion-implantation damage in silicon and gallium 
arsenide as a function of implantation and substrate variables has 
been investigated using electron microscopy and Rutherford backs- 
cattering techniques. With no annealing effects, the crystalline-to- 
amorphous transition occurs at a critical energy of 12 eV/atom for 
silicon. By increasing the dose rate or the substrate temperature, 
defect-free regions with no dopant redistribution are obtained. 
There is a dose rate or substrate temperature window in which 
voids are formed, producing undesirable effects. The annealing ef- 
fects at high dose rates are interchangeable with substrate tempera- 
ture. A high fraction of dopants in both Si and GaAs is found to be 
in electrically active substitutional sites after high dose rate or high 
temperature implants. The origin and thermal annealing of underly- 
ing dislocation bands have been examined in detail. Subsequent an- 
nealing behavior of underlying dislocation bands is critically deter- 
mined by the nature of the as-implanted states. 


13776 (CE-Trans—8147) Water content of concrete at 
elevated temperatures. Manns, W. Translated from Beton ; 1: 
26-30(1975). 23p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86900553. 

The content of bound water in hardened concrete is the ini- 
tial value for the water content at elevated temperatures; it is a 
composite value consisting of the water contained in the hardened 
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cement paste and the water contained in the aggregate. After a 
standard storage period of 28 days, the content of bound water in 
the hardened cement paste is between 14 and 19% W/W. Slightly 
higher values (20 to 22% W/W) can be expected with higher age 
and more advanced hydration. The water content of cement paste 
at elevated temperatures can be estimated. The content of bound 
water is low for normal aggregates (gravelly sand: 0.5 to 2.0% W/ 
W). A higher water content (10 to 13% W/W) is found only in the 
case of aggregate containing water of crystallization; dehydration at 
elevated temperatures must be taken into consideration. If an esti- 
mate on the safe side of the water content of concrete at elevated 
temperatures is not adequate, the water content can be established 
by (thermal gravimetric, chemical) tests. 
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REFER ALSO TO _ 12593, 12743, 12821, 12821, 12849, 13823, 
13901, 14462, 14498, 14606, 1 


13777 (AERE-M—3477) Determination of *technetium 
in aqueous samples by inductively coupled plasma-optical 
emission spectrometry. Brown, R.M.; Pickford, C.J.; Ports- 
mouth, N.J. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Environmental and Medical Sciences Div.). 
May 1985. ilp. H.M. Stationery Office, London, price 
Pound 4.00. 

Technetium has been determined by inductively coupled 
plasma-optical emission spectrometry (ICP-OES) in a large number 
of water samples, generated by an experimental programme to 
study the migration of radionuclides from encapsulated nuclear 
waste. Following an earlier publication which demonstrated the po- 
tential for such measurements, this report details the application of 
the technique to aqueous samples, containing technetium in the 
range 107 to 105 molar. Additionally some samples have been ana- 
lysed by other independent methods to confirm the accuracy of the 
concentrations quoted. This work clearly shows that techniques 
such as ICP-OES may be used to measure selected radionuclides in 
environmental samples, giving sensitivity which may be comparable 
with radiometric methods but with a very much greater rate of 
sample throughput. 


13778 (AERE-R—11779) Some factors in the calculation 
of the neutron intensity from (a,n) reactions with reference to 
the assay of special nuclear materials. West, D. (UKAEA 
Atomic Energy Research Establishment, Harwell. Nuclear 
Physics Div.). Jul 1985. 3ip. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700918. 

The application of neutron coincidence counting to the assay 
of special nuclear material involves a major correction for neutron 
multiplication. The correction commonly used at present requires 
an accurate knowledge of the intensity ratio of neutrons from (a,n) 
reactions to those from spontaneous fission. This paper covers vari- 
ous factors, which need to be evaluated in order to assess their im- 
portance, in the calculation of (a,n) neutron production using meas- 
ured thick target yields. They include: accuracy of (a,n) thick 
target yield measurements; errors introduced by deriving yields in 
compounds from the measured yields in the constituents and vice- 
versa; the likely effect of neglecting the difference of a-particle 
stopping power between Pu and U on the calculated neutron yield 
from mixed oxide fuel pellets; the intensity of neutrons produced 
from 1 to 2% of Al used to alloy plutonium metal; the intensity of 
neutrons produced in Al, used as canning material, from a-particles 
escaping from the surface layers of oxide or metal fuel; and neutron 
production from oxygen in the air spaces of powdered PuO: prior 
to sintering. 


13779 (AERE-R—11793) Nuclear microprobe examina- 
tion of radioactive materials. McMillan, J.W.; Pollard, P.M.; 
Pummery, F.C.W. (UKAEA Atomic Energy Research Es- 
tablishment, Harwell. Chemistry Div.). May 1985. 14p. 
H.M. Stationery Office, London, price Pound 4.00. 
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The Harwell nuclear microprobe has been used extensively 
for the examination of radioactive materials. The advantages of the 
technique are demonstrated through four recent applications. 1) 
The determination of tritium distributions in austenitic steels; 2) the 
measurement of the distribution of *C and ™C in irradiated fast 
reactor fuel pin cladding; 3) the measurement of the spatial vari- 
ations in the production of 7Li during the irradiation of boron car- 
bide fast reactor control pellets; 4) the investigation of the contami- 
nation of steels by plutonium polymer solutions. 


13780 (CONF-851011—Absts.) Fourth symposium on 
separation science and technology for energy applications. Ab- 
stracts. (USDOE, Washington, DC; Oak Ridge National 
Lab., TN (USA); American Chemical Society, Washin; ro 
DC; National Research Council, Washington, DC (USA)). 
1985. Contract AC05-840R21400. 74p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86005173. 

From 4. symposium on separation science and technology 
for energy applications; Knoxville, TN, USA (20 Oct 1985). 

This report contains a collection of abstracts from the con- 
ference. There were 7 sessions covering: solvent extraction, sorp- 
tion processes, posters, supercritical and solid-fluid systems, solvent 
extraction, membrane separations, and separations in dilute solu- 
tions. (PLG) 


13781 (DOE/ER/13318—1) Multivariable and distribut- 
ed control of nonlinear chemical processes using adaptive 
methods. Progress report, January 1, 1985-December 31, 
1988. Ydstie, B.E. (Massachusetts Univ., Amherst (USA). 
Dept. of Chemical En NTIS, PC A Nov 1985. Contract FG02- 
85ER13318. 38p. _ A03/MF AO0l1; 1; GPO Dep. 
File Number DE860055 

This report Seats work aimed towards the develop- 
ment of multivariable adaptive controllers. The emphasis in this re- 
search has been placed on robustness issues. The research has in- 
volved theoretical development of new control strategies as well as 
the testing of the algorithms in simulation studies of a variety of 
distillation columns. The main result to date is a global stability 
result for the Extended Horizon Controller (EHC) in the multivar- 
iable, deterministic case. This result is valid for linear, open loop 
stable systems only and we are currently in the process of extend- 
ing it to cover the nonlinear compensation technique described in 
the main proposal, and open loop unstable systems. Current theo- 
retical studies centers around the development of automatic tuning 
strategies. Preliminary simulation studies for single-input single- 
output systems show great promise. Our algorithms have been 
modified so that they use the incremental rather than the standard 
backward shift operators. This offers substantial numerical advan- 
tages. A novel technique for weighing coefficient selection is also 
being investigated. 2 refs., 14 figs., 1 tab. 


13782 (DP-MS—85-135) Neutron transmission measure- 
ment technique for verifying boron or chlorine composition in 
process vessel walls. Scheffter, K.E. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Plant). 
1985. Contract AC09-76SR00001. 27p. (CONF-8510178—4). 
NTIS, PC A03/MF A0l1; GPO Dep. File Number 
DE86003949. 

From Du Pont process analytical symposium; Wilmington, 
DE, USA (16 Oct 1985). 

This paper describes a neutron transmission measurement 
technique for verifying boron or chlorine composition in borosili- 
cate glass or chlorinated polyvinyl chloride process vessel walls. 
Such verification can allow nuclear criticality safety studies to take 
credit for the presence of sufficient quantities of a neutron-absorb- 
ing element. This could permit reduced vessel spacing or an in- 
crease in the amount of nuclear material contained in the vessel. 


13783 (EUR—9710-EN) Contribution to good laboratory 
practice for lead and cadmium monitoring in blood in the 
framework of the biological survey of population. Leyen- 
decker, W.; Yeoman, B. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 


mation, Market and Innovation). 1985. 31p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 
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This paper examines the approach adopted by the Commis- 
sion of the European Communities to Quality Control exercises 
during population monitoring exercises, lists a series of practical ob- 
servations - derived from the interchange of laboratory experience 
and orientated specifically towards the methods used for trace 
metal assay in blood, and appends brief notes on the methods used. 


13784 (INIS-BR—374) Use of tetracycline as complexing 
agent for the separation of interfering elements during urani- 
um activation analysis. Petrauskas, R. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo (Brazil)). 1984. 106p. (In 
Portuguese). NTIS (US Sales Only), PC A06/MF A0O1. File 
Number DE86780335. 

A method was developed for uranium separation, when its 
determination could not be performed by non-destructive neutron 
activation analysis due to interfering elements. Th, Zn, Na, Ta, Fe, 
W, Mo, Ag and the lanthanides were considered interferents be- 
cause some of these elements, via (n, ‘y) reactions, form the same 
radioisotopes produced in the fission of *°5U, or radioisotopes that 
emit gamma-rays with energies close to the ones emitted by *®Np 
or by the fission products of 7*5U. They could also form radioiso- 
topes whose Compton continuum makes detection of gamma-rays 
of Np and fission products of *°5U difficult. The separation 
method is based on extraction of uranium from interfering elements 
using a solution of tetracycline in benzyl alcohol. Adequate condi- 
tions for the separation were studied and extraction curves of urani- 
um and interferents were obtained separately and in the presence of 
a solution of uranium ore from the IAEA. Separation of uranium 
from Na, Ag and Zn was achieved with a single extraction oper- 
ation and by controlling the pH of the aqueous phase. Diethylene- 
triaminepentaacetic acid was used as masking agent for uranium 
separation from Fe, Th and lanthanides. For other elements, the 
separation was partial: about 11% of W, 32% of Mo and 5% of Ta 
were extracted together with uranium after extraction and washing. 
Chemical separation presented a recovery of 97% for uranium. 
After separation an aliquot of organic phase containing uranium 
was irradiated for uranium and isotopic ratio 75U/***U determina- 
tions. This method was applied in the analysis of the following 
ores: standard S-7 (pitchblende) provided by IAEA, monazite and 
an ore called ‘goianita’ from the state of Goias (GO, Brazil). The 
accuracy and precision of results were discussed, and the isotopic 
ratio results indicated that the ores analysed present an isotopic 
abundance of natural uranium. 


13785 (INIS-BR—377) Study of the uranium extraction 
behaviour in the system DEHPA-HCI-H;POQ, at a low con- 
centration. Brayner, F.M.M. (Pernambuco Univ., Recife 
(Brazil). Dept. de Energia Nuclear). 1984. 109p. (In Portu- 
guese). NTIS (US Sales Only), PC A06/MF AO0Ol1. File 
Number DE86780336. 

The distribution ratio of uranium (VI) between bis (2-ethyl- 
hexyl) phosphoric acid (HDEHP) and aqueous solutions was meas- 
ured as a function of the concentrations of hydrochloric acid (0.3 to 
1.6M) and phosphoric acid ((0 to 0.2M) in the aqueous phase. At 
concentrations higher than 0.02M, phosphoric acid suppresses the 
distribution ratio of uranium (VI). The suppressing effect becomes 
more pronounced with increasing concentration of hydrochloric 
acid. Tributyl phosphate (TBP)) causes a marked synergistic effect. 
At a TBP: HDEHP concentration ratio of about 1.5, the distribu- 
tion ratio of uranium (VI) is enhanced by a factor of 50 to 100. 


13786 (INIS-BR—378) Study of trace metals in phos- 
phorite by instrumental neutron activation analysis. Delgado, 
J.U. (Pernambuco Univ., Recife (Brazil). Dept. de Energia 
Nuclear). 1984. 79p. (In Portuguese). NTIS (US Sales 
Only), PC A05/MF A0Oi. File Number DE86780334. 
Methods to determine U, Th and other constituent elements 
in mineral matrices by the instrumental neutron activation analysis 
(INAA) have been widely developed. The precise knowledge of 
these constituent elements is very important for the nuclear tech- 
nology development. This justifies the use of a technique capable to 
extract information from small samples. The present work aimed 
the study of the phosphorites deriving from the State of Pernambu- 
co (PE, Brazil). Its uranium concentration corresponds to one of 
the highest values found in industrial exploration of phosphate 
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rocks. An experimental methodology based on the INAA associat- 
ed to the cluster technique was developed. Concentrations of 22 
different elements present in the ore were determined with less than 
10% uncertainty. The results have shown high correlations in be- 
havior between uranium and rare earth metals. However, the in- 
verse was noted in relation to transition metals. These results indi- 
cate the applicability of this method to determine concentrations as 
well as to classify correlated element groups in mineral matrices. 


13787 (INIS-BR—380) TBP 20% - diluent/HNO;/H.O 
liquid-liquid extraction system: equilibrium normalization 
data of nitric acid, ruthenium and zirconium. Oliveira, 
C.A.L.G. de. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). 1984. 141p. (In Portuguese). 
NTIS (US Sales Only), PC A0O7/MF AOl. File Number 
DE86780337. 

The extraction behaviour of nitric acid, nitrosyl-ruthenium 
nitrate and zirconium hydroxide nitrate in the system tri-n-butyl 
phosphate (TBP) 20% - diluent was studied. The main purpose was 
to obtain enough data to elaborate process flowsheets for the treat- 
ment of irradiated uranium fuels. During the runs, the equilibrium 
diagrams of nitric acid, ruthenium and zirconium were settled. 
From the achieved data, the influence of nitric acid, ruthenium, zir- 
conium and nitrate ions concentration in the aqueous phase was 
checked. Furthermore, the density and the surface tension of the 
aqueous and organic phases were determined, gathering the interfa- 
cial tension after the contact between the phases. A comparison 
among the obtained equilibrium data and the existing one from lit- 
erature allowed the elaboration of mathematical models to express 
the distribution behaviour of nitric acid, ruthenium and zirconium 
as a function of nitrate ions concentration in the aqueous phase. 
The reduction of TBP concentration from 30% v/v (normally 
used) to 20% v/v, has shown no influence in the extraction behav- 
iour of the elements. A decreasing in the distribution values was 
observed and that means an important factor during the decontami- 
nation of uranium from its contaminants, ruthenium and zirconium. 


13788 (INIS-SU—315, pp 101-104) Application of neu- 
tron spectrometric method for determination of isotopic con- 
tent uranium samples. Ivanov, V.M.; Karin, L.V.; Kroshkin, 
N.I.; Nazarenko, V.I.; Safonov, V.A.; Sulaberidze, V.Sh.; 
Babich, S.I. (Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad, USSR). 1984. (In Russian). 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Possibilities of the neutron spectrometric nondestructive 
method based on resonance neutron transmission through samples 
are revealed. A quantitative content of U, Pu, isotopes and fission 
fragments is evaluated both before and after the uranium sample re- 
actor irradiation (pellet 8.14 MM in diameter). Due to these meas- 
urements, basic resonances of defined isotopes are identified within 
the neutron energy range of 0.1-25 eV. Determination of nuclei 
quantitative content was carried out by the method of form, that 
allows to make estimations for relatively weak resonances of iso- 
topes and to improve accuracy of nuclei number determination as 
compared to the early method of areas. Errors in resonance param- 
eters are the main reasons of the above method error. Uncertainty 
in resonance level parameter values constitutes 3-56% for the inves- 
tigated isotopes. Quantitative contents of the same isotope, defined 
from different resonances, coincide for °U and **U within the 
limits of 3%. 


13789 (INIS-SU—315, pp 105-108) Application of de- 
layed photofission neutrons for identification of fissionable 
nuclides, Sikora, D.I.; Sychev, S.I. 1984. (In Russian). 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The identification method of the fissionable nuclides in mix- 
ture (7*Th, 75U, 7°7Np, 7°°U, %°Th as example) using the distri- 
bution functions of delayed neutron is considered. The distribution 
functions are normalised to gamma yield of '**I. Both utilization of 
different kind of the distribution functions decreases the identifica- 
tion errors. 
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13790 (IS-T—1146) Raman shifted, laser excited atomic 
fluorescence in an inductively coupled plasma. Leong, M.B. 
(Ames Lab., IA (USA)). Jan 1986. Contract W-7405-ENG- 
82. 76p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. File 
Number DE86006377. 

Stimulated Raman scattering (SRS) in hydrogen (He) at 
liquid nitrogen (Na2) temperatures has been evaluated as a tunable, 
sharp-line ultraviolet laser source for the excitation of atomic fluo- 
rescence of those elements, such as As, Se, Te, and Zn, whose reso- 
nance excited states are usually more than 40,000 cm™! above the 
ground state. To populate these states requires primary radiation of 
such a short wavelength to not be accessible by conventional, laser- 
frequency doubling techniques. A Nd:YAG pumped dye laser pro- 
vided the primary radiation that was scattered in the SRS cell into 
Stokes and anti-Stokes components. Data on the analytical figures 
of merit are presented and compared with those obtained by con- 
ventional inductively coupled plasma-atomic emission and hollow 
cathode excited atomic fluorescence. 53 refs., 14 figs., 8 tabs. 


13791 (IS-T—1198) Concentration and separation of 
trace metal ions by reversed-phase adsorption chromatogra- 
phy. King, J.N. (Ames Lab., IA (USA)). Jan 1986. Contract 
W-7405-ENG-82. 224p. NTIS, PC A10/MF A01; GPO 
Dep. File Number DE86006374. 

Thesis. 

The concentration and separation of trace metal ions chelat- 
ed with either bis(2-hydroxyethyl)dithiocarbamate (HEDC) or 1,3- 
dimethyl-4-acetyl-2-pyrazolin-5-one (DMAP) by reversed-phase ad- 
sorption chromatography has been studied. The concentration of 
metals of the hydrogen sulfide group from very dilute solution by 
chelation with HEDC and subsequent adsorption on a small 
column of Amberlite XAD-4 resin is described. Selectivity is 
achieved by pH adjustment or by the use of masking agents. The 
metal chelates are eluted from the column with acidic ethanol and 
determined by AAS. The adsorption properties of five XAD resins 
and three activated carbons have been studied for removing metal 
ions chelated with HEDC from industrial wastewater. Amberlite 
XAD-4 and Nuchar WV-B activated carbon were found to have 
the highest adsorption capacities. The adsorbents can be regenerat- 
ed with methanol. The HEDC chelates of Co(II], Cu(II, Ni(iD, 
and Hg(II) have been separated by reversed-phase HPLC. Co(II), 
Cu(II), and Ni(II) can be determined in the range of 0.005 to 10.0 
mg/L, while Hg(II) can be determined in the range of 0.02 to 25 
pg/L after an on-line preconcentration step. The synthesis and 
characterization of DMAP is described. The UO2(DMAP)» chelate 
has been prepared and characterized. A procedure for concentrat- 
ing trace amounts of U(VI) chelated with DMAP onto XAD-4 
resin is described. 262 refs., 45 figs., 21 tabs. 


13792 (LA—10544) Determining yttrium in plutonium by 
anion-exchange x-ray fluorescence. Martell, C.J.; Hansel, 
J.M. (Los Alamos National Lab., NM (USA)). Nov 1985. 
Contract W-7405-ENG-36. 5p. NTIS, PC A02/MF AO0Ol; 
GPO Dep. File Number DE86005840. 

This report describes a method for determining yttrium in 
plutonium using an anion-exchange separation and x-ray fluores- 
cence. We add zirconium to the plutonium solution as an internal 
standard. We oxidize the plutonium to Pu + 4 and pass the solu- 
tion through an anion-exchange column with 8M HCl. The Pu + 4 
sorbs to the resin and the yttrium and zirconium pass through com- 
pletely. We evaporate the eluate solution containing the yttrium 
and zirconium and transfer it to a 10-ml volumetric flask. We add a 
portion of this solution to an x-ray cell and measure the Ka x-ray 
line for both yttrium and zirconium. The ratio of yttrium to zirconi- 
um is then compared with standards. This method has a precision 
of 0.84% relative standard deviation for yttrium over a concentra- 
tion range of 0.5 to 3.5 mg in a 10-ml volume. | ref., 2 figs., 2 tabs. 


13793 (LUTFD2/TFKF—1006/1-66(1983)) Hair analysis 
using PIXE. Li Hongkou. (Lund Univ. (Sweden). Dept. of 
Nuclear Physics). Oct 1983. 16p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700293. 

A simple new technique for examining single hair strands to 
obtain linear mass densities, longitudinal profiles and transverse dis- 
tribution of each trace element is described. It is primarily based 
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upon the PIXE technique, in combination with proton back-scatter- 
ing. The three main components of this technique are: 1) An accu- 
rate way of using an interpolation method to evaluate the magni- 
tude of the correction factor accounting for the proton energy loss 
and X-ray absorption in the bulk of the hair is formulated; 2) A 
simple method to qualitatively determine the transverse distribution 
of each trace element in a hair is introduced and proved to be ef- 
fective; 3) Proton back-scattering is proved to be capable of provid- 
ing an ideal linear measure of the geometric hair diameter, one of 
the most important parameters in quantifying the results of PIXE 
measurements in mass concentrations. Using the technique, a PIXE 
system designed and constructed for routine longitudinal scanning 
of single hair strands is also described. 


13794 (LYCEN—8342) Study of the heterogeneous 
theory used in the interpretation of Pu measurements by the 
active neutron method: example of a cylindrical symmetry 
and eccentric channel device. Jehouani, A. (Lyon-1 Univ., 69 
- Villeurbanne (France). Inst. de Physique Nucleaire; Lyon- 
1 Univ., 69 - Villeurbanne (France)). 1984. 134p. (In 
French). NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE86750419. 

The interpretation model of Pu measurements in radioactive 
wastes by the active neutron method has been subject to theoretical 
verification. In fact two geometrical systems have been studied: - a 
lead pile with an annular neutron source (25 KeV), this system has 
permitted to calculate the monopolar parameters of heteregeneous 
theory and to do a transport - diffusion comparison. - An identical 
system to the proposed apparatus for measurements has permitted 
the evaluation of the monopolar and dipolar heteregenous param- 
eters and to determine the validity limits of the theoretical interpre- 
tation model. For this two codes have been used: an unidimensional 
transport code: ANISN - W, a bidimensional diffusion code: EX- 
TERMINATOR-2. This study has permitted the verification of the 
heteregenous diffusion theory for 1, 2 and 3 energy groups: inter- 
pretation model basis. 


13795 Mixed ligand chelate extraction of lanthanides 
with N-m-trifluoromethylbenzoyl-phenylhydroxylamine sys- 
tems. Inoue, S.; Ordonez, C.F.; Freiser, H. (Univ. of Arizo- 
na, Tucson). Solvent Extraction and Ion Exchange; 3: No. 6, 
839-855(Dec 1985). 

A study of the equilibrium extraction behavior of a series of 
representative @tervalent lanthanide ions, Pr, Eu and Yb, was car- 
ried out with chloroform solutions containing N-benzoylphenylhy- 
droxylamine, N-m-trifluoromethylbenzoylphenylhydroxylamine 
(HL) either alone or combined with 1,10-phenanthroline (phen). 
The results demonstrated that the lanthanides are extracted as LnLs 
x 2HL or in the presence of phen as LnLs x HL phen for Pr and 
Eu, and LnLs x 2 phen for Eu and Yb. The extraction constants, 
separation factors, and composition of adduct complexes for the 
two extractants were compared. 12 references, 4 figures, 4 tables. 


13796 Near-infrared spectrophotometric methods develop- 
ment with a limited number of samples: Application to car- 
bonate in geological samples. Honigs, D.E.; Hirschfeld, T.B.; 
Hieftje, G.M. (Department of Chemistry, Indiana Universi- 
ty, Bloomington, Indiana 47405 and Department of Chemis- 
try, Lawrence Livermore National Laboratory, P.O. Box 
808, Livermore, California 94550). Applied Spectroscopy; 39: 
No. 6, 1062-1064(Nov 1985). Contract W-7405-ENG-48. . 

In the present study, an approach is described which can be 
used to create a near-infrared spectrophotometric calibration in a 
situation where only a limited number of training samples are avail- 
able. The particular application studied is the determination of car- 
bonate concentration in a series of 23 powdered geological samples. 
Because of the small size of the data set, unusual techniques were 
used to create th analyticl calibration. The number of analytical 
wavelengths was determined by factor analysis. The analytical 
wavelengths was determined by factor analysis. The analytical 
wavelengths and weighting coefficients were determined by means 
of a previously described algorithm. Finally, the calibration was 
confirmed by a cross-validation procedure and by the reconstruc- 
tion of the spectrum of pure “carbonate” from the near-infrared re- 
flectance spectra of the samples. 
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13797 Kinetic energy distributions of positive ions in an 
inductively coupled plasma mass spectrometer. Olivares, J.A.; 
Houk, R.S. (Ames Laboratory-USDOE and Department of 
Chemistry, Iowa State University, Ames, Iowa 50011). Ap- 
plied Spectroscopy; 39: No. 6, 1070-1077(Nov 1985). Contract 
W-7405-ENG-82. 

A simple method is described for the approximate measure- 
ment of the ion energy distribution in an inductively coupled 
plasma-mass spectrometer (ICP-MS) with a continuum flow sam- 
pling interface. The average ion kinetic energy, kinetic energy 
spread, and maximum kinetic energy are evaluated from a plot of 
ion signal as function of retarding voltage applied to the quadru- 
pole mass analyzer. The effects of plasma operating parameters on 
ion signals and energies are described. In particular, kinetic energy 
is a sensitie function of aerosol gas flow rate. This behavior is at- 
tributed to a nonthermal, possibly electrical, interaction between 
the plasma and the sampling interface, which is induced by the 
presence of the axial channel in the ICP. 


13798 Sample area optimization in a diffuse reflectance 
near-infrared spectrophotometer. Hirschfeld, T. (Lawrence 
Livermore National Laboratory, Livermore, California 
1985). Applied Spectroscopy; 39: No. 6, 1085-1085(Nov 
1985). 

Diffuse reflectance near-infrared spectrophotometry of par- 
ticulates is commented upon. The noise sources in the infrared 
spectra are found to decrease for larger sample areas. (AIP) 


13799 FT-IR advantage counter to the Jacquinot or 
throughput advantage* (Editor's Note: May we call this the 
Hirschfeld advantage?). Hirschfeld, T. (Lawrence Livermore 
National Laboratory, Livermore, California 94550). Applied 
Spectroscopy; 39: No. 6, 1086-1087(Nov 1985). 

The increase in throughput obtainable by FT-IR spectrosco- 
py by using a Michelson interferometer is commented upon. (AIP) 


13800 Characterizations of the monohydrates of the 
monosodium and dipotassium salts of cis-syn thymine photo- 
dimer. Crystallographic treatments of mixed crystals contain- 
ing dimers and monomers resulting from X-ray cleavage of 
dimers in the solid state. Wei, C.H.; Einstein, J.R. (Oak 
Ridge National Lab., TN). Acta Crystallographica, Section B: 
Structural Crystallography and Crystal Chemistry; B40: 271- 
279(1984). Contract W-7405-ENG-26. 

The monohydrated monosodium and dipotassium salts of cis- 
syn thymine photodimer have been prepared and their structures 
unambiguously determined by X-ray analyses. The successful analy- 
sis of the structure was accomplished with the assumption that the 
crystal consists of the dimers intermingled with the monomer prod- 
ucts of their X-ray cleavage and that the gradual photomonomeri- 
zation takes place as a linear function of exposure. The results of 
the analysis, in which monomers were treated as rigid groups, re- 
vealed detailed configurational features of the dimer, including the 
geometry of the cyclobutane ring, coordination around the Na* 
ion, and intermolecular H-bonding. Although the coexistence of 
dimers and monomers was strongly suspected because of unusually 
long C-C bond lengths across the cyclobutane ring in what is evi- 
dently an average structure, monomer positions could not be locat- 
ed and R(F) was not reduced below 0.101. However, the configura- 
tion of the cyclobutadipyrimidinate ion closely resembles that in the 
sodium-salt crystal. 


13801 (BGC/MRS/M—14958) Process for the removal 
of CO, and/or H2S from gases. (British Gas Corp., London; 
BASF A.G., Ludwigshafen am Rhein (Germany, F.R.)). 
[1986]. Translation of European Patent 0 107 783 Al, May 
9, 1984. 13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86900572. 

The present invention concerns a process for the removal of 
CO: and/or H2S from CO:- and/or H2S-containing gases, by means 
of an aqueous absorption liquid which contains an alkanolamine, in 
which one treats the CO2- and/or H2S-containing gases in an ab- 
sorption stage at temperatures of 40 to 100°C with an aqueous ab- 
sorption liquid containing 20 to 70 wt % of methyl diethanolamine. 
One removes the treated gases at the top of the absorption stage, 
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and the absorption liquid rich in CO: and/or H2S at the sump of 
the absorption stage, regenerates it by depressurization in one or 
more depressurization steps and then removes the depressurization 
gases at the top of the depressurization step or steps. To balance 
the water losses due to water contained in the gas streams which 
are removed at the top of the depressurization stage or stages, a 
quantity of steam, corresponding to the water loss, is fed in at the 
sump of the final depressurization stage, or if only one depressuriza- 
tion stage is used, at the sump of this single depressurization stage. 
The regenerated absorption liquid is returned to the absorption 
stage. 1 ref., 1 fig. 
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— ALSO TO CITATION(S) 12707, 12744, 12860, 12990, 13717, 13795, 
14. 


13802 (DOE/ER/10381—7) Surface composition-reactiv- 
ity relationships in heterogeneous catalysis. Progress report. 
Brenner, A. (Wayne State Univ., Detroit, MI (USA). Dept. 
of Chemistry). 7 Jan 1986. Contract AC02-79ER10381. 7p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE86005907. 

Temperature-programmed reduction/oxidation has been car- 
ried out up to 1200°C on 2% metal on alumina supports. H2-D2 ex- 
change was studied over Mo on alumina and silica supports. De- 
composition of Mo(CO). was studied. Benzene hydrogenation over 
carbonyls of many transition metals was studied in detail. (DLC) 


13803 (K/PS—338) Gas-phase hydrogen isotope exchange 
in HF + D.O. Trowbridge, >% D. (Oak Ridge Gaseous Dif- 
fusion Plant, TN (USA)). 31 Dec 1982. Contract AC05- 
840T21400. 31p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86005727. 

The gas-phase isotope exchange reaction of HF and D2O has 
been studied by flow tube and matrix isolation techniques over a 
range of concentrations and reaction times. The matrix isolation/ 
FTIR gas sampling and analysis technique proved capable of de- 
tecting reactants and products even at low concentrations (0.02% 
and less) and for reaction times down to 10 msec. The reaction 
under study, however, is sufficiently rapid that it appeared com- 
plete at 10 msec even at the lowest reactant concentrations used. 
From these results, it is therefore possible only to place a lower 
bound on the reaction rate. This lower bound, arrived at by com- 
puter modeling an assumed second order reaction in the flow tube, 
represents a refinement in the previously established limit by about 
a factor of 10* and may thus be of utility in UFs atmospheric re- 
lease models. 4 refs., 13 figs., 2 tabs. 


13804 (NP—6770085) IR-spectroscopic study of the ki- 
netics of H-D exchange of the hydroxyl groups of yy alumini- 
um oxide in the presence of platinum. Denecke, E. (Duessel- 
dorf Univ. (Germany, F.R.). Mathematisch-Naturwissens- 
chaftliche Fakultaet). 17 Feb 1984. 149p. (In German). 
NTIS (US Sales Only), PC AO7/MF AO1. File Number 
DE86770085. 

The deuteroxyl group/hydrogen exchange of a y aluminium 
oxide was studied in the presence of platinum crystallites at tem- 
peratures of 35 to 300°C using FT-IR spectroscopy. The data were 
evaluated according to a concept based on the linear initial extinc- 
tion decrease of the OD bands with the square root of time. It is 
assumed that the reaction is controlled in the investigated tempera- 
ture range by a diffusion of hydrogen particles which is preceded 
by a dissociative adsorption on the platinum. The platinum particles 
are regarded as sources of particles whose diffusion seems to be de- 
pendent on the existence of continuous regions of hydroxy! groups. 


13805 (SAND—84-2024C) Time-resolved Raman spec- 
troscopy of titanium isopropoxide hydrolysis kinetics. Berg- 
lund, K.A.; Tallant, D.R.; Dosch, R.G. (Sandia National 
Labs., Albuquerque, NM (USA); Michigan State Univ., 
East Lansing (USA)). 1984. Contract AC04-76DP00789. 
llp. (CONF-860248—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005889. 
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From 2. international conference on ultrastructure process- 
ing of ceramics, glasses and composites; St. Augustine, FL, USA 
(26 Feb 1986). 

The hydrolysis of metal alkoxides is a commonly used 
method of preparing ceramic precursors (Mazdiyasni (1982)). The 
basic chemical reaction is M(OR)/sub n/ + nH2O — M(OH)n + 
nROH, where M is the metal and R is an alkyl group. In the case 
of multi-component ceramics the hydrolysis rates of the alkoxides 
can be very important in determining the degree of homogeneity 
which can be achieved in the precursors. Published information re- 
garding the hydrolysis kinetics of metal alkoxides is very sparse, 
partially due to the difficulty in obtaining such data. In this work a 
technique utilizing Raman spectroscopy is presented for the study 
of such kinetics. 


13806 (SAND—85-2732C) Electronic structure of boron 
rich borides. Switendick, A.C. (Sandia National Labs., Albu- 
ts Ni NM (USA)). 1985. Contract AC04-76DP00789. 

NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE36006237. 

I have calculated the electronic energy band structures of 
cubic YBi2 and Bi2P2 and related boron-like structures. The origin 
of semiconducting behavior for 3n+2 electrons is confirmed. With- 
out the anion, the structure is closely related to a rhombohedral 
boron. Densities of states and the character of the bonding will be 
displayed. 14 refs., 9 figs., 2 tabs. 


13807 (SI-R—820116-3) Zeolite studies. Aluminium phos- 
phate zeolites. Haegh, G.S.; Blindheim, U. (Sentralinstitutt 
for Industriell Forskning, Oslo (Norway)). Dec 1983. 26p. 
(In Norwegian). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86750258. 

Alpo-zeolites (ALPO,-zeolites) have been synthesized by hy- 
drothermal synthesis in an autoclave from alumina, tetralkylammon- 
ium hydroxide and phosphorus acid. Catalysis tests with hydrocar- 
bons indicate that the compounds have good olefinisomerization ac- 
tivity and selectivity. 


13808 Kinetics and mechanism of oxidation of vanadi- 
um(2+) by molecular oxygen and hydrogen peroxide. Rush, 
J.D.; Bielski, B.H.J. (Brookhaven National Lab., Upton, 
NY). Inorganic Chemistry; 24: No. 25, 4282-4285(4 Dec 
1985). Contract AC02-76CH00016. 

The reaction between hexaaquovanadium (II) and molecular 
oxygen has been studied by the stopped-flow method in 0.12M 
perchloric acid and in solutions containing 0.1M sulfate ion. The ki- 
netics and stoichiometry of the reactions are consistent with a gen- 
eral oxidation mechanism for divalent transition-metal ions pro- 
posed by Ochiai. The reaction was found to proceed by parallel 
pathways resulting in a V(II)-dependent stoichiometry. At concen- 
trations < 0.005 M V(II), one molecule of VO2* was produced per 
molecule of O2 consumed. At V(II) concentrations greater than 0.1 
M, no free peroxide was formed and two vanadyl ions, VO**, are 
the intermediate reaction products. A mechanism involving a V(II)- 
dependent equilibrium between a mononuclear vanadium(III) per- 
oxide and a dinuclear vanadium(III) peroxide intermediate explain 
the reported results. The kinetic parameters of the reaction have 
been determined and are reported. 


13809 Preparation and structure of a neodymium com- 
plex containing bidentate (carbamoylmethy!l)phosphine oxide 
ligands. Caudle, L.J.; Duesler, E.N.; Paine, R.T. (Univ. of 
New Mexico, Albuquerque). Inorganic Chemistry; 24: No. 
25, 4441-4444(4 Dec 1985). 

In extraction of metal ions with bis(phosphine oxides), it has 
been noted that with ligands of the type ReP(O)CH2P(O)R2 re- 
placement of the alkyl groups, R, with phenyl, pH, groups resulted 
in enhanced extraction at high acid concentrations. This has been 
termed as aryl strengthening effect. As an attempt to determine if a 
structural basis could be established for the aryl strengthening 
effect, certain compounds of (carbamoylmethyl)phosphine oxides 
(CMP) have been prepared and studied. The formation of a com- 
plex Nd(NOs)s[PhzP(O)CCH2(O)NEtz}2 (1) and the molecular 
structure determination for the methyl cyanide solvated form of the 
compound are reported. A comparison of the structure of (1) with 
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the structure of a related CMP-lanthanide complex, Sm(NOs)s[(i- 
PrO)2P(O)CH2C(O)NEtz: is also reported. Within the accuracy of 
the structural determination presented here, no unusual intramole- 
cular nonbonded distances or steric perturbations were found that 
could be responsible for the aryl strengthening effect. 


13810 Alkali-metal intercalates of layered yttrium chlo- 
ride oxide and their hydration reactions. Ford, J.E.; Corbett, 
J.D. (lowa State Univ., Ames). Inorganic Chemistry; 24: No. 
24, 4120-4128(20 Nov 1985). Contract W-7405-ENG-82. 

\___ Reactions of M'Cl, M* = Li-Cs, with Y and YCls-Y2O3 or 
YOC! at 950°C resulted in high yields of layered M/sub x/1YCIO 
with three types of structures. These structures have been identified 
with the aid of Guinier powder photographs, and the structure of 
two types have been established by a single-crystal x-ray study of 
one member of each. Crystal parameters of the intercalates are pre- 
sented. Diffraction powder patterns of samples exposed to air indi- 
cated that the samples hydrated with little or no oxidation. 


13811 ESCA study of alkali promoter effects on silica- 
supported ruthenium catalysts. Shyu, J.Z.; Goodwin, J.G. 
Jr.; Hercules, D.M. (Univ. of Pittsburgh, PA). Journal of 
Physical Chemistry; 89: No. 23, 4983-4988(7 Nov 1985). Con- 
tract FG22-82PC50810. 

An ESCA study has been carried out to characterize the 
effect of alkali promotion on ruthenium-silica catalysts. Alkali pro- 
motion of Ru was found to result in a significant increase in the 
atomic relaxation energy in addition to a presumed reduction in the 
work function. While it was not possible to determine the amount, 
if any, of electron charge transfer from the promoter to the Ru, it 
was also not possible to rule out such a transfer. The anions associ- 
ated with the alkali ions, however, appeared to have little effect on 
the electronic structure of the Ru. The study reported in this paper 
is one of the most complete investigations to date of the modifica- 
tion by alkali promotion of the electronic structure of a supported 
transition-metal catalyst. 42 references, 5 figures, 4 tables. 


13812 Evidence for soliton-phonon interaction in trans- 
polyacetylene: temperature and frequency dependence of elec- 
tron spin-lattice relaxation data. Robinson, B.H.; Schurr, 
J.M.; Kwiram, A.L.; Thomann, H.; Kim, H.; Morrobel- 
Sosa, A.; Bryson, P.; Dalton, L.R. (Univ. of Washington, 
Seattle). Journal of Physical Chemistry; 89: No. 23, 4994- 
5002(7 Nov 1985). 

The temperature, frequency, and isotope dependence of the 
electron spin-lattice relaxation rate Ri for the paramagnetic defects 
in pristine trans-polyacetylene is analyzed in terms of a model in 
which the electron-electron dipolar interaction between spins is 
modulated by one-dimensional diffusion induced by phonon scatter- 
ing of the mobile spins. At room temperature, this model predicts a 
T/sup 1/2/ temperature dependence of R:; at low temperatures, de- 
pending upon assumptions about the phonon spectrum estimates on 
the temperature dependence of R; range from T? to T/sup 5/2/. 
The frequency dependence of R: is theoretically predicted to be de- 
scribed by a omega/sup -1/2/ dependence which is found to accu- 
rately fit the experimental data obtained over the frequency range 
35 MHz to 40 GHz. The interpretation of electron spin-lattice re- 
laxation data is consistent with ENDOR, electron phase memory 
relaxation data, EPR line-width data, and nuclear relaxation data. 
The implications of this analysis are considered for various solution 
descriptions of the paramagnetic defect. 42 references, 8 figures. 


13813 XPS investigation of TiO. thin films on polycrys- 
talline Pt. Greenlief, C.M.; White, J.M.; Ko, C.S.; Gorte, 
R.J. (Univ. of Texas, Austin). Journal of Physical Chemistry; 
89: No. 23, 5025-5028(7 Nov 1985). Contract AC21- 
82MC19204. 

X-ray photoelectron spectroscopy has been used to charac- 
terize TiO2 overlayers on polycrystalline Pt. Vacuum annealing of 
these thin films had two significant effects: (1) most of the Tigu was 
reduced to Tis and (2) an equilibrium coverage of the reduced 
species was reached for initial coverages of TiO2 greater than about 
0.9 monolayer. The O/Ti ratio after annealing was between 1.0 and 
1.5. The reduced titania species present after annealing had a stoi- 
chiometry of TiO with titanium in a 3+ oxidation state. A shift in 
the Pt(4f/sub 7/2/) peak to higher binding energy is interpreted as 
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a Ti-Pt bonding interaction. Depth profiles of annealed and nonan- 
nealed surfaces indicate that the reduced titania species diffuses into 
the Pt. 28 references, 4 figures. 


13814 Pulse radiolytic studies of the reactions of HO2/ 
O.~ with Fe(II)/Fe(IID) ions. The reactivity of HO2/O2~ with 
ferric ions and its implication on the occurrence of the 
Haber-Weiss reaction. Rush, J.D.; Bielski, B.H.J. (Brookha- 
ven National Lab., Upton, NY). Journal of Physical Chemis- 
try; 89: No. 23, 5062-5066(7 Nov 1985). Contract AC02- 
76CHO00016. 

The reactions between ferrous ion, Fe*, and the simple 
complexes of Fe(III), FeOH**, and FeSO,* with s»peroxide and 
perhydroxyl radicals O2~/HO:2 have been studied as a function of 
pH (1-7) in aqueous sulfate and formate media. The measured rate 
constants for the various reactions are ki7/HO2~ + Fe**) = (1.2 
+/- 0.2) x 10° M~' s~! (in good agreement with earlier reported 
values/sup 6d/); kis(Q2 + Fe**) = (1.0 +/- 0.1) x 107 M7! s"4 
koo(O2~ + FeSOx*) = ke2(O2- + FeOH*™) = (1.5 +/- 0.2) x 10° 
M~! s“'. The reduction of FeSO, by HO: is relatively slow, 
kio(HO2 + FeSO,.*) = 10° M~'s~*. At neutral pH the superoxide 
radical is catalytically decomposed to dioxygen and hydrogen per- 
oxide by trace amounts of Fe(II)/Fe(III), if the overall reaction is 
completed before Fe(III) can polymerize/precipitate. The corre- 
sponding second-order rate constant is k/sub cat/ = (1.3 +/- 0.2) 
x 107 M~!s"1. The results from the kinetic studies of reactions 20 
and 22 corroborate the mechanism for the catalytic decomposition 
of hydrogen peroxide by Fe(II)/Fe(III) advanced by Barb, Baxen- 
dale, George, and Hargrave in 1951. 13 references, 2 figures, 6 
tables. 


13815 Thallium(1) iodate solubility product and iodic acid 
dissociation constant from 2 to 75 °C, Ramette, R.W.; 
Palmer, D.A. (Carleton College, Northfield, MN). Journal 
of Solution Chemistry; 13: No. 9, 637-646(1984). Contract W- 
7405-ENG-26. 

Using methods of potentiostatic coulometry, the solubility of 
thallium(I) iodate in 0.1m sodium perchlorate and in 0.1m perch- 
loric acid was determined over the temperature range 2-75°C. 
Thermodynamic functions were calculated for the dissociation of 
thallium(]) iodate into its aqueous ions. From the solubilities in the 
acid solutions the dissociation constant of iodic acid was calculated 
over the temperature range, along with the value of -1.83+ /-0.07 
kcal-mol™! for the standard enthalpy change for the dissociation. 


13816 Neutron diffraction study at 37 K of sodium 
triaqua(ethylenediamine-tetraacetato)samarate(III) pentahy- 
drate, Na[Sm(CioHi2N20s)(H2O)s ].5H2O0. Engel, D.W.; Ta- 
kusagawa, F.; Koetzle, T.F. (Univ. of Durban-Westville, 
South Africa). Acta Crystallographica, Section C: Crystal 
Structure Communications; C40: 1687-1693(1984). 

Preparation of sodium triaqua(ethylenediaminotetraacetato) 
samarium (III) pentahydrate is described. A new neutron data set 
were obtained at low temperature and is reported here. Crystal pa- 
rameters are reported, and the neutron diffraction data reveal in 
detail an extensive H-bonding network and disorder in the water 
structure in the crystal. 


13817 Novel structural features, and their relationship to 
the electrical properties, of the organic conductor 
(TMTSF).NOs at 298 K and 125 K. Emge, T.J.; Beno, M.A.; 
Daws, C.A.; Wang, H.H.; Williams, J.M. (Argonne Nation- 
al Lab., IL). Molecular Crystals and Liquid Crystals; 116: 
153-171(1984). Contract W-31-109-ENG-38. 

The crystal structures, determined at 298 K and 125 K, of 
the most highly conducting (ambient pressure, T > 12 K) member 
of the TMTSF  (tetramethyltetraselenafulvalene) family, 
(TMTSF)NOs, are presented. Specific features in the structure of 
(TMTSF)2NOs at 125 K form the basis for structural relations to 
the observed d.c. conductivity and the likelihood of an anion-or- 
dered state below a 41 K phase transition. Although the differences 
in the crystal structures of (TMTSF).NOs at the two temperatures 
are minor, the magnitude and anisotropy of the cation-anion and 
and cation-cation interactions are much better described using the 
low temperature data. It is observed here that the NOs3~ anion re- 
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mains disordered at 125 K with an N-N’ separation of 0.6 A. The 
disordered anion model presented here is not the same as that re- 
ported earlier, which described C/sub 6h/ (6/m) site symmetry for 
the nitrate without any N-N’ separation since the N atom remained 
on the inversion center. In particular, the previously proposed 
structural ordering of the nitrate ion, which may lead to the novel 
2a x b x c superstructure observed for (TMTSF)2NOs at 41 K, does 
not now appear likely based upon an analysis of cation-anion inter- 
actions at 125 K. The maintained disorder of the NO3~ anion may 
contribute to the observed lack of superconductivity in 


(TMTSF)2NOs. 
4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 12537, 12541, 12600, 12604, 12707, 12866, 
12990, 13795, 13809, 13810, 13816, 13817, 13837 


13818 (DOE/ER/13126—T2) Quinone project. Progress 
report. Rickert, S.E. (Case Western Reserve Univ., Cleve- 
land, OH (USA). Dept. of Macromolecular Science). 10 Jan 
1986. Contract AC02-83ER13126. 13p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005508. 

This report is divided into sections appropriate for the four 
publications which were or will soon be published from this re- 
search. Additional references and information can be obtained from 
these papers. The basic premise behind this work has been, and 
continues to be, the preparation of stable electronic polymeric con- 
ductors, which have reversible, high capacity, oxidation-reduction 
characteristics. The heavy synthetic component to the initial papers 
is unavoidable, as new ground needed to be broken in synthetic 
methods for all compounds studied. Unfortunately, previous investi- 
gators had not done a thorough job of studying the complexities of 
these ‘simple’ reactions. In the next year, high quality, high capac- 
ity films and fibers of both PBHQ and poly(acene quinones) should 
be produced. 4 refs. 


13819 (IS-T—1185) Studies of the pyrolysis of hydroaro- 
matic compounds with an emphasis on reactions of ortho- 
quinodimethanes. Scribner, M.E. (Ames Lab., IA (USA)). 
Jan 1986. Contract W-7405-ENG-82. 229p. NTIS, PC Al1/ 
MF A0Ol1; GPO Dep. File Number DE86006380. 

Thesis. Submitted to Iowa State Univ., Ames. 

The studies described herein are the results of questions 
raised concerning the pyrolysis of simple hydroaromatic com- 
pounds. A key compound within this group is tetralin which is pre- 
sumed to thermally eject ethylene to produce ortho-quinodimeth- 
ane, which then isomerizes to benzocyclobutene. It is also known 
that styrene is produced in this thermolysis and a possible source 
was hypothesized to be benzocyclobutene. Thus, in Part I we 
sought to delineate the mechanistic pathways operating in the iso- 
merization of benzocyclobutene to styrene. In Part II, a further 
study of a reaction of ortho-quinodimethane was pursued, the reac- 
tion of hydrogen gas with the exocyclic diene system of ortho-quin- 
odimethane. The subject matter of Part III again deals with an 
ortho-quinodimethane, in this case 2,3-dihydronaphthalene. We 
wished to determine its role in the formation of the products of the 
pyrolysis of tetralin. More specifically, we attempted to determine 
its place among its other CioHio isomers, 1,2-dihydronaphthalene 
and ortho-divinylbenzene. The last section deals with the effect that 
active pyrolysis packings have on the products and product distri- 
butions resulting from the pyrolysis of simple hydroaromatic com- 
pounds. We also wanted to determine to what extent the quartz 
chips used in our “normal” flash vacuum pyrolyses were influenc- 
ing the chemistry which we observed. 114 refs., 15 figs., 27 tabs. 


13820 (SAND—85-2842C) Resonance Raman investiga- 
tion of transient photo-induced ligation changes in nickel por- 
phyrins. Findsen, E.W.; Shelnutt, J.A.; Friedman, J.M.; On- 
drias, M.R. (New Mexico Univ., Albuquerque (USA). Dept. 
of Chemistry; Sandia National Labs., Albuquerque, NM 
(USA); Bell Labs., Murray Hill, NJ (USA)). 1985. Contract 
AC04-76DP00789. 20p. (CONF-8511135—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005433. 
From International conference on exited states and dynamics 
of pores Little Rock, AR, USA (17 Nov 1985). 
e first picosecond and nanosecond time-resolved Raman 
spectra of photo-excited metalloporphyrins in coordinating and 
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noncoordinating solvents are presented. Our data demonstrate that 
resonance Raman spectra can be obtained from transient nickel por- 
phyrin species and confirm the existence of photo-induced ligation 
changes in nickel proto and octaethyl porphyrin species on a sub- 
nanosecond timescale. 21 refs., 3 figs. 


13821 (UCID—20469) PEX energetic liquid carriers: at- 
tempts to crystallize. Scribner, K.; Crawford, P. (Lawrence 
Livermore National Lab., CA (USA)). Jun 1985. Contract 
W-7405-ENG-48. 17p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003539. 

We are developing a Paste Extrudable Explosive (PEX) that 
can be transferred from a storage location to the point of use by 
pressure extrusion. We must be capable of making the transfer 
under all stockpile to target sequence (STS) conditions. The re- 
quirements put severe constraints on the liquid carrier portion of 
the PEX: it must be compatible with the crystalline explosive, it 
must be an energy source so that the total PEX energy/density is 
useful, and it must not freeze. The effective low temperature re- 
quirement is -35°C. We will use a mixture of liquids, all completely 
soluble in the mixture through the temperature range of interest. 
With negligible driving force to organize groups of molecules of a 
particular type, crystallization does not appear. We are thoroughly 
convinced that we have two such liquid mixtures. This report de- 
scribes the thermal testing of various liquid and PEX mixtures that 
convinced us that crystallization would not occur. 


13822 Electrostatic binding of bicarbonate and formate in 
viologen-based redox polymers: importance in catalytic reduc- 
tion of bicarbonate to formate. Andre, J.F.; Wrighton, M.S. 
(Massachusetts Institute of Technology, Cambridge). Jnor- 
ganic Chemistry; 24: No. 25, 4288-4292(4 Dec 1985). 

The relative importance of electrostatic binding of CO;sH™ 
and HCO," in a redox polymer derived from an N,N’-dialkyl-4,4’- 
bipyridinium monomer has been investigated by Fourier transform 
infrared (FTIR) spectroscopy. At 298 K and a total concentration 
of C-containing species of 0.1 M the two species are equally firmly 
bound in a polymer immobilized on a single-crystal Si electrode 
surface. When the concentration of C-containing species is 1.0 M, 
the COsH™ ion is more firmly bound by about a factor of 2.5, and 
at a total concentration of 3.0 M the COsH™ ion is about 7 times 
more firmly bound than the HCO.” ion. The HCO,” and Cl~ 
anions are equally firmly bound at 1.0 M total anion concentration. 
On the basis of the lack of change in the cyclic voltammetry re- 
sponse of a derivatized electrode in 1.0 M Na[CO;H] or Na[HCO:] 
compared to 1.0 M NaCl, the exchange rate of the C-containing 
anions does not appear to be a factor that would limit the rate of 
reduction of the COsH™ ion at an electrode modified with the poly- 
mer and impregnated with Pd(0). 


13823 Determination of the equilibrium constants of or- 
ganophosphorus liquid-liquid extractants by inductively cou- 
pled Plasma-Atomic Emission Spectroscopy. Ke-an, L.; Mur- 
alidharan, S.; Freiser, H. (Univ. of Arizona, Tucson). Sol- 
vent a and Ion Exchange; 6: No. 3, 895-908(Dec 
1985). 

The technique of inductively coupled Plasma-Atomic Emis- 
sion Spectroscopy (ICP) has been used for determining the equilib- 
rium constants of organophosphorus extractants in liquid-liquid ex- 
traction systems. The 213.618 nm first order atomic emission line of 
phosphorus was monitored to determine the equilibrium constants. 
The relevant equilibrium constants of bis(2,4,4- 
trimethylpentyl)phosphinic acid, bis(2-ethylhexyl)phosphoric acid, 
diphenylphosphinic acid, trioctylphosphine oxide and tri-n-butyl- 
phosphate have been determined in this manner. It has been demon- 
strated for the first time that the equilibrium constants for liquid- 
liquid extractants can be determined in a facile manner using ICP. 
14 references, 1 figure, 1 table. 


13824 Influence of structure on reaction efficiency in sur- 
face catalysis. 1. Sensitivity to multiplet concentration and 
configuration. Politowicz, P.A.; Kozak, J.J. (Univ. of Notre 
Dame, IN). Langmuir; 1: No. 4, 429-443(1985). 

A theoretical study of the role of configurational/geometri- 
cal factors in influencing the efficiency of diffusion-controlled reac- 
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tions on surfaces has been initiated. The specific problem dealt with 
in this paper is to assess how different configurations of reaction 
centers can, by virtue of their disposition in reaction space, influ- 
ence the efficiency of the process. The mean number (n) of steps 
taken by a diffusion coreactant before an irreversible reaction takes 
place at one of the catalytically active sites defining a multiplet has 
been calculated. This number (n) is related to the lifetime of the 
species and thence to the turnover number determined experimen- 
tally. Calculations are based on a lattice theory of diffusion-con- 
trolled processes proposed recently by the authors in which the 
theory of finite Markov processes is coupled with group theoretical 
arguments to yield a method for calculating exactly the mean, vari- 
ance, skewness, and kurtosis of the underlying probability distribu- 
tion function defining the process. Once the numerical results for 
(n) for different multiplet configurations have been presented, 
trends in the data are identified, and it is indicated how these can 
be understood in terms of the interplay of two factors: (1) the 
number and cluster configuration of the reaction centers and (2) a 
(discretized) correlation length k which specifies the distribution of 
singlets/ multiplets relative to a conveniently chosen reference 
point of the reaction space. In order to provide a concrete illustra- 
tion of the manner in which these results may be used to interpret 
experiments, the presentation here focused on the work of Sinfelt 
and co-workers on the catalytic properties of bimetallic systems 
(and, in particular, on their studies of the hydrogenolysis of ethane 
and dehydrogenation of cyclohexane on Ni/Cu alloys.) 


13825 Structure and thermal motion of phosphorylethano- 
lamine at 122 K from neutron diffraction. Weber, H.P.; 
McMullan, R.K.; Swaminathan, S.; Craven, B.M. (Universi- 
taet Kiel, West Germany). Acta Crystallographica, Section B: 
Structural Crystallography and Crystal Chemistry; B40: 506- 
511(1984). 

At 122K, the crystalline structure of phosphorylethanola- 
mine is monoclinic and the crystal parameters are reported. Nuclear 
anisotropic thermal parameters have been analyzed to describe the 
molecular thermal motion including the non-rigid vibrations. The 
C-H distances with both harmonic librational and anharmonic 
stretching-motion corrections range from 1.095(4) to 1.099(4)A. 
These estimated bond lengths are in satisfactory agreement with 
values determined for C-H theoretically and by other experimental 
methods. The configuration of the P-O bonds in the monoester H- 
O-P-O-C group is (+)-ac, (-)-sc. The terminal O-H and NHs groups 
are twisted 40° to 20°, respectively, from ideally expected for adja- 
cent OCHs groups alternating up and down. 


13826 Structure and conformation of dihydroaromatic 
compounds. 1-alkyl-1,4-dihydrobenzenes, 1-alkyl-1,4-dihydron- 
aphthalenes, and 9-alkyl-9,10-dihydroanthracenes. Raber, 
D.J.; Hardee, L.E.; Rabideau, P.W.; Lipkowitz, K.B. (Univ. 
of South Florida, Tampa). Journal of the American Chemical 
Society; 104: 2843-2847(1982). Contract AC02-79ER 10339. 

The molecular geometries of 1-alkyl-1,4-dihydrobenzenes, 1- 
alkyl-1,4-dihydronaphthalenes, and 9-alkyl-9,10-dihydroanthracenes 
have been evaluated by empirical force-field calculations. Unlike 
the parent dihydroaromatics, the alkyl-substituted hydrocarbons all 
exhibit optimum geometries that are nonplanar, and the distortion 
from planarity increases with the steric bulk of the substituent. In 
contrast to earlier suggestions of a boat-to-boat equilibrium, all of 
the 1,4-dihydrobenzenes studied have a single energy minimum in 
which the substituent occupies a pseudoaxial position. Several of 
the dihydronaphthalene and dihydroanthracene derivatives exhibit 
two distinct nonpolar energy minima, but the pseudoaxial confor- 
mation is much more stable than the pseudoequatorial form in each 
case. Consequently, even these compounds can be considered to 
exist in a single conformation. 
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REFER ALSO TO CITATION(S) 12990, 13386, 13737, 13844, 14668 


13827 (INIS-mf—9989, pp 11) Mechanistic aspects of 
redox processes by a combination of NMR and transient elec- 
trochemical techniques. Bond, A.M. (Deakin Univ., Mel- 
bourne (Australia). Div. of Chemical and Physical Sci- 
ences). Nov 1984. NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13828 (NP—6770058) Investigations of the electrochemi- 
cal kinetic behaviour of thin lead oxide layers in sulphuric 
acid electrolytes. Greiner, P. (Dortmund Univ. (Germany, 
F.R.). Abt. Chemie). 9 Nov 1984. 184p. (In German). NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE86770058. 

Investigations of stationary and non-stationary kinetic behav- 
iour of the lead dioxide electrode in sulphuric acid electrolytes 
were carried out on thin, compact lead dioxide layers. If the PbO: 
electrode carries current, stationary lead dioxide is dissolved at the 
cathode and deposited at the anode. For short term current through 
the PbO: electrode, there is only a stochiometric change of the 
oxide, by supplying hydrogen to the cathode and removing it from 
the anode. From the results of measurements on the kinetics of 
cathode dissolution of thin PbO: layers, cathode current/voltage 
curves could be drawn for various H2SO, electrolytes. The curves 
describe the stationary behaviour of the PbO: electrode in a small 
overvoltage range. Cathode current/voltage curves for the range of 
higher negative overvoltages can only be given as a function of the 
PbSO, covering. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 12987, 13820, 13841 


13829 (INIS-mf—9989, pp 14) Flash photolysis of 
Ru(bpy)s7* - vanadium states. Crispin, P.; Laurence, G.S. 
(Adelaide Univ. (Australia). Dept. of Physical and Inorgan- 
ic Chemistry). Nov 1984. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13830 (INIS-mf—9989, pp 15) Production of phenol 
from benzene using solar energy. Matthews, R.W. (Common- 
wealth Scientific and Industrial Research Organization, 
Lucas Heights (Australia). Div. of Energy Chemistry). Nov 
1984. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13831 (INIS-mf—9989, pp 17) Emission of light by high 
temperature steam. Quickenden, T.I.; Vernon, C.F. (Western 
Australia Univ., Nedlands. Dept. of Physical and Inorganic 
Chemistry). Nov 1984. NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13832 (INIS-mf—9989, pp 37) Modelling of OH radical 
reactions. Greenhill, P.; O'Grady, B.V. (Tasmania Univ., 
Sandy Bay (Australia). Dept. of Chemistry). Nov 1984. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 
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Abstract only. 


13833 (INIS-mf—9989, pp 53) Studies of luminescence 
from U.V. excited H2O ice. Litjens, R.A.J.; Quickenden, T.I. 
(Western Australia Univ., Nedlands. Dept. of Physical and 
Inorganic Chemistry); Trotman, S.M. (Murdoch Univ. 
(Australia). School of Mathematics and Physical Sciences); 
Freeman, C.G. (Canterbury Univ., Christchurch (New Zea- 
land). Dept. of Chemistry). Nov 1984. NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE86780338. 
(CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13834 (N—85-35713) Dissociative and double photoioni- 
zation cross sections of NO from threshold to 120 A. 
Samson, J.A.R.; Masuoka, T.; Pareek, P.N. (Nebraska 
Univ., Lincoln (USA)). 1985. 19p. (NASA-CR—176185). 
NTIS, PC A02/MF AOl1. 

The partial photoionization cross sections for producing the 
NO(-+) parent ion and the O(+), N(+), and NO2(+) fragment ions 
from neutral NO are presented from 120 to 614 A. The results indi- 
cate predissociation of the c(sup3) pi (21.72 eV) and B prime (sup 
1) sigma (+) (22.73 eV) electronic states of NO(+). The photoioni- 
zation threshold for double ionization was found to be 39.4 + or 
0.12 eV. 


13835 Photodecomposition of Mo(CO), adsorbed on 
Si(100). Creighton, J.R. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185). Journal of Applied Physics; 
59: No. 2, 410-414(15 Jan 1986). Contract AC04- 
76DP00789. 

The photochemical properties of Mo(CO)s adsorbed on 
Si(100) were investigated using temperature programmed desorp- 
tion (TPD) and Auger spectroscopy. TPD experiments indicate 
that Mo(CO). physisorbs on silicon and desorbs at 210—230 K. At 
150 K, KrF laser radiation (248 nm) partially decomposes the ad- 
sorbed Mo(CO). releasing gas-phase CO in the process and TPD 
experiments after irradiation show that additional CO desorbs at 
335 K. However, Auger analysis indicates that one CO molecule 
per molybdenum atom dissociates, leaving the molybdenum over- 
layer heavily contaminated with carbon and oxygen. The cross sec- 
tion for photodecomposition was measured to be 5 +- 3 x 107” 
cm?, Decomposition of the excited molecule must compete strongly 
with energy relaxation to account for the magnitude of this cross 
section. 


13836 Influence of the magnetic field on the photosubsti- 
tution reaction of coordination complexes. Ferraudi, G.; Pa- 
checo, M. (Univ. of Notre Dame, IN). Chemical Physics Let- 
ters; 112: No. 2, 187-189(30 Nov 1984). 

Photolyses of rhodium(IIT) complexes, rhodium penta ammo- 
nia halide(II) where the halide is chloride or bromide, under intense 
magnetic fields, e.g. A/sub excit/ = 360 nm and H = 24 kG, have 
been investigated. The magnetic field quenches the photoaquation 
of the ammonia and enhances the photoaquation of the acido 
ligand, chloride or bromide, by 10% for H = 24 kG. The implica- 
tion of two different precursors in the formation of the photopro- 
ducts is discussed. 


13837 Photoisomerization of dimyristoylindigo: rates in 
various solvents. Seely, G.R.; Shaw, E.R. (Charles F. Ket- 
tering Research Lab., Yellow Springs, OH). Journal of Pho- 
tochemistry; 24: 383-393(1984). Contract AC02-82ER 12039. 
The hydrophobic indigo derivative N,N’-dimyristoylindigo 
(DMI) is tested as a probe for photochemistry in hydrocarbons and 
other non-aqueous media. Quantum yields of trans — cis and cis > 
trans photoisomerization and dark cis — trans reversion rates were 
determined when possible in 26 organic solvents of various types. 
The trans — cis isomerization quantum yield is highest in hydrocar- 
bons and low in strongly polar solvents; the cis — trans quantum 
yield varies less with solvent type. There are significant differences 
among trans — cis quantum yields at different wavelengths in ben- 
zene and acetonitrile. The trans-DMI visible band position and in- 
tensity show some dependence on solvent type but little on refrac- 
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tive index or dielectric constant per se. The dark reversion rate is 
highest in alcohols but variable in all solvents, suggesting that cis 
conformers of varying degrees of stability are formed. 


13838 Resonances in electron-molecule scattering and 
photoionization. Schneider, B.I.; Collins, L.A. (Los Alamos 
National Lab., NM). ACS Symposium Series; No. 263, 65- 
88(1984). 

The development of reliable theoretical models for calculat- 
ing the decay of quasi-stationary states of molecular systems has 
become an important endeavor for theoretical chemists. The under- 
standing and analysis of a wide variety of physical and chemical 
phenomena depend on a knowledge of the behavior of these states 
in both collisional and photoionization problems. In this article, the 
theory and calculation of these cross sections are described using 
the authors’ Linear Algebraic/Optical Potential method. The 
theory makes optimal use of the numerical methods developed to 
solve large sets of coupled integral equations and the bound state 
techniques used by quantum chemists. Calculations are presented 
for a representative class of diatomic and triatomic molecules at 
varying levels of sophistication and for collisional and photoioniza- 
tion cross sections. 
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13839 (CEA-CONF—7457) Defects and charge density 
waves in irradiated layer and chain compounds. Bouffard, S.; 
Zuppiroli, L.; Mutka, H. (CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France)). 1984. 10p. (CONF- 
8409166—2). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86750421. 

From International conference on charge density waves in 
solids; Budapest, Hungary (3 Sep 1984). 

Several low-dimensional metals and charge density waves 
compounds have been irradiated in Fontenay-aux-Roses. This 
report is intended to give account on the observations made on the 
layered transition metal dichalcogenides and on some transition 
metal chain compounds (trichalcogenides, bronzes). In the first part 
we shall concentrate on the effects of defects on the static CDW, 
results concerning the stability of the CDW phase and its structural 
coherence is discussed. The second part is devoted to the depinning 
of the CDW-condensate under electric field that is observed in the 
chain compounds. 


13840 (CEGB-TPRD/B—0493/N84) Radiation-induced 
redox reactions of iodine species in aqueous solution. Buxton, 
G.V.; Sellers, R.M. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.; Leeds Univ. (UK). 
Cookridge High Energy Radiation Research Centre). May 
1984. 48p. (PWR-CWG-P—84-245). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86700921. 

This report describes an investigation into the unstable va- 
lency states of iodine in aqueous solutions using the technique of 
pulse radiolysis. Spectra have been measured for each of the inter- 
mediates (Isup(II), Isup(IV), Isup(VI) and Isup(VIID), and their 
rates of decay determined as a function of pH etc. These data have 
been used to elucidate the nature of the intermediates, and the 
mechanisms of their production and decay. The disappearance ki- 
netics of hypoiodous acid have also been investigated. The results 
are used to develop a mechanism for the interconversion of iodide 
and iodate, and their implications for the assessment of iodine re- 
lease in PWR design basis faults are discussed. 


13841 (INIS-mf—9989, pp 9) Applications of the time-re- 
solved microwave conductivity technique to radiation and 
photon induced charge separation. Warman, J.M. (Interuni- 
versitair Reactor Inst., Delft (Netherlands)). Nov 1984. 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 
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emission from some alkaline earth oxide crystals after pulsed 
electron irradiation. Boas, J.F. (Australian Radiation Lab., 
Melbourne). Nov 1984. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13879 (INIS-mf—9989, pp 57) Production of the anion 
and dianion of cyclooctatetraene in aqueous solution by pulse 
radiolysis. Gordon, S.; Schmidt, K.H. (Argonne National 
Lab., IL (USA)). Nov 1984. NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE86780338. (CONF- 
8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13880 (INIS-mf—9989) 12th AINSE radiation chemistry 
conference. 7th-9th November 1984, Lucas Heights - AINSE 
Theatre. Conference handbook. (Australian Inst. of Nuclear 
Science and Engineering, Lucas Heights). Nov 1984. 72p. 
(CONF-8411217—). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE86780338. 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 

Separate papers in this report included studies on: NMR, 
ESR, recoil reactions, radiolysis, luminescence, radiation chemistry, 
radiation degradation, polymerization and radiation effects on poly- 
mers and radicals. Separate abstracts were prepared for 45 papers 
in this report. (PLG) 


13881 Molecular dynamics simulation of geminate recom- 
bination by electrons in liquid methane. Morgan, W.L. (Law- 
rence Livermore National Laboratory and Department of 
Applied Science, University of California at Davis-Liver- 
more, Livermore, California 94550). Journal of Chemical 
Physics; 84: No. 4, 2298-2303(15 Feb 1986). 

Geminate and homogeneous recombination of electrons in 
liquid CH, has been simulated using molecular dynamics. The com- 
puted rate coefficients compare favorably with recently published 
measurements. A principal result of the simulation is that the 
energy transfer rate rather than diffusion is the rate limiting process 
in recombination. Other computational results include the effect of 
an external electric field and the effect of large dosage (high elec- 
tron density) on the recombination rate coefficient, electron ther- 
malization times, and the probability distribution of thermalization 
distances. 


13882 Transient phenomena in the pulse radiolysis of re- 
tinyl polyenes. 3. Radical cations. Bobrowski, K.; Das, P.K. 
(Univ. of Notre Dame, IN). Journal of Physical Chemistry; 
89: No. 23, 5079-5085(7 Nov 1985). 

Results are presented concerning transient absorption phe- 
nomena observed upon pulse radiolysis of several retinyl polyenes 
at submillimolar concentrations in acetone, n-hexane, and 1,2-dich- 
loroethane under conditions favorable for radical cation formation. 
Oxygen insensitive, the polyene radical cations are characterized by 
intense absorption maximum (575-635 nm) with locations that show 
little or no dependence on functional groups. In acetone, they un- 
dergo decay predominantly by first-order kinetics with lifetimes 4 - 
11 ys. The biomolecular rate constants for radical cation quenching 
by water, triethylamine, and bromide ion in acetone are in the 
ranges (0.8 - 2) x 105, (0.3 - 2) x 10% and (3 - 5) x 10° M7! s7}4, 
respectively. 24 references, 10 figures, 2 tables. 


13883 One-electron reduction of nickel([V) oxime com- 
plexes. Baral, S.; Lappin, A.G. (Univ. of Notre Dame, IN). 
Journal of the Chemical Society, Dalton Transactions: Inor- 
ganic Chemistry; 2213-2215(1985). 

The kinetics of reduction of two nickel(IV)-oxime complexes 
by the organic radicals HxCOH, (CHs)HCOH, (CHs)2COH, CO2~, 
and (CHs),CO~ have been examined in aqueous solution using the 
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pulse radiolysis technique. Difference spectra indicate that the elec- 
tron is transferred to the metal center and spectroscopic character- 
ization of the nickel(III) transients is presented. 


4007 Radiochemistry And Nuclear Chemistry 


REFER ALSO TO CITATION(S) 13214, 13349, 13902, 14654, 14668, 14706 


13884 (IA—1412, pp 126-127) Synthesis and purification 
of mestranol vinyliodide and estradiol vinyliodide via organo- 
borane activation. Canfi, A.; Solenchek, D.; Teitelbaum, Z. 
Jun 1985. NTIS (US Sales Only), PC All/MF AOl. File 
Number DE86780379. 

In Research laboratories annual report 1984. 


13885 (IAEA-TECDOC—337, pp 43-51) Evaluation of 
zeolite mixtures for decontaminating high-activity-level water 
at the Three Mile Island unit 2 nuclear power station. Col- 
lins, E.D.; Campbell, D.O.; King, L.J.; Knauer, J.B. (Oak 
Ridge National Lab., TN (USA)); Wallace, R.M. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Jul 1985. NTIS (US Sales Only), PC A13/MF 
A01. File Number DE86700463. (CONF-8406123—). 

From IAEA Technical Committee meeting on inorganic ion 
exchangers and absorbents for chemical processing in the nuclear 
fuel cycle; Vienna, Austria (12 Jun 1984). 

Mixtures of Linde Ionsiv IE-96 and Ionsiv A-51 zeolites 
were evaluated for use in the Submerged Demineralizer System 
(SDS) that was installed at the Three Mile Island Unit 2 Nuclear 
Power Station to decontaminate approx. 2780 m° of high-activity- 
level water (HALW). The original SDS flowsheet was conserv- 
atively designed for removal of cesium and strontium and would 
have required the use of approx. 60 SDS columns. Mixed zeolite 
tests, which were made on a 1075 scale, indicated that the appropri- 
ate ratio of IE-96/A-51 was 3:2. A mathematical model was used to 
predict the performance of the mixed zeolite columns in the SDS 
configuration and with the intended method of operation. Actual 
loading results were similar to those predicted for strontium and 
better than those predicted for cesium. The number of SDS col- 
umns needed to process the HALW was reduced to approx. 10. 


13886 (INIS-mf—9831) Amersham research products 
1985/1986. (Amersham Buchler G.m.b.H. und Co. K.G., 
Braunschweig (Germany, F.R.)). 1985. 246p. NTIS (US 
Sales Only), PC All/MF A0O1. File Number DE86780366. 

The publication contains data on this technology in general, 
on quality assurance in analysis and applications, on special synthe- 
sis and tritium labelling services and on radioactivity measurements. 
Included are a product list of radionuclides, an alphabetical product 
list with product specifications and structural formulas and a list of 
RIA kits and control sera for clinical diagnoses. 


13887 (INIS-mf—9989, pp 45) Spin-directed tritium 
recoil reactions. Hawke, J.G.; Lukey, C.; Statter, G.; 
Suweda, A. (Macquarie Univ., North Ryde (Australia). 
School of Chemistry). Nov 1984. NTIS (US Sales Only), 
PC A04/MF AOI. File Number DE86780338. (CONF- 
8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


13888 (INIS-mf—10007) Proceedings of decontamination 
workshop. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). 1983. 104p. (In Czech). (CONF- 
8310412—). NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE86780343. 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

The proceedings contain 9 lectures which present surface de- 
contamination methods for floor surfaces, fabrics, skin, metal sur- 
faces and nuclear power plant equipment. 
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13889 (INIS-mf—10007, pp 2-20) Surface decontamina- 
tion as a technical and technological discipline. Alexa, J. 
1983. (In Czech). NTIS (US Sales Only), PC A06/MF AOI. 
File Number DE86780343. (CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

The chemical and physical properties are described of the 
surface, the contaminant and the decontamination system, i.e., the 
three components of the decontamination process. A survey is pre- 
sented of decontamination processes for a solid contaminant and for 
the decontamination of a contaminant bound to the surface. Prob- 
lems of decontamination are then discussed, connected with the 
construction and project designing of facilities which shall operate 
in a radiation field. The generation of contaminants is described and 
the principles given of project design and design of facilities with 
regard to radiation hygiene, economy and disposal. 


13890 (INIS-mf—10007, pp 21-27) Decontamination of 
floor surfaces. Smirous, F. 1983. (In Czech). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86780343. 
(CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

Requirements are presented put on the surfaces of floors of 
radiochemical workplaces. The mechanism is described of retaining 
the contaminant in the surface of the flooring, ways of reducing the 
hazards of floor surface contamination, decontamination techniques 
and used decontamination agents. 


13891 (INIS-mf—10007, pp 28-42) Contamination and 
decontamination of fabrics. Severa, J.; Knajfl, J. 1983. (In 
Czech). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86780343. (CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

An analysis is made of the problems of contamination and 
decontamination of clothes and underwear. Possible ways are de- 
scribed of contamination of fabrics (dry, wet) and in this connec- 
tion the contaminant-fabric binding is underlined (in dry state, at 
different relative air humidity, in wet conditions in an environment 
of polar solvents). A survey is presented of decontamination meth- 
ods and their importance. Dry methods include beating, brushing 
and vacuum cleaning, wet methods include soaking and washing, 
dry cleaning in non-polar solvents, and the Intensol and Dual meth- 
ods which combine dry cleaning and washing in one process. 


13892 (INIS-mf—10007, pp 68-77) Decontamination of 
radiopharmaceuticals. Prokop, J. 1983. (In Czech). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86780343. (CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

The principles and recommendations are given for work 
with radioactive substances and working aids in the preparation and 
handling of radiopharmaceuticals. Decontamination should be 
quick, surfaces should be washed with lukewarm water, with solu- 
tions of soap or detergents; contaminated instruments, tools, clothes 
or aids should be placed in polyethylene bags; measurements should 
be made to see if clothes or the skin have been contaminated. The 
whole workplace should be monitored when contamination is 
found after finishing the work. A table is presented showing the 
isotopes most widely used in nuclear medicine, and a list is given of 
the basic methods of removing radiopharmaceuticals from various 
surfaces. 


13893 (INIS-mf—10012) Quality control in production. 
(Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)). 1985. 
24p. (In Malay). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86700920. 

Pamphlet accounts for the production of radioisotopes/ra- 
diopharmaceuticals and the fundamental aspects of their quality 
control. 
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13894 Synthesis and biodistribution of no-carrier-added 
[1-"C McPherson, D.W.; Fowler, J.S.; Wolf, 
A.P.; Arnett, * Brodie, J.D.; Volkow, N. (Brookhaven 
National Lab., ton, NY). Journal of Nuclear Medicine; 
No. 10, 1186-1189 Oct 1985). 

No-carrier-added [1-''C]putrescine was synthesized in 20% 
radiochemical yield in a synthesis time of 50 min by the Michael 
addition of potassium [''C]cyanide to acrylonitrile followed by re- 
duction of the [''C]dinitrile with borane-methyl sulfide complex. 
Biodistribution in mice at 5, 30, and 60 min showed low uptake in 
normal brain tissue. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 13819, 14333 


(AD-A—158620/5/XAB) Combustion behavior of 
free boron-slurry Takahashi, F.; Dryer, F.L.; Wil- 
liams, F.A. (Princeton Univ., NJ (USA). Dept. of Mechani- 
cal and Aeros Engi eering). 1 May 1985. 27p. (MAE— 
1702). NTIS, A03/MF AI 

This paper reports first el of the combustion prop- 
erties of isolated boron/JP-10 slurry droplets in high-temperature, 
atmospheric pressure oxidizing streams under low Reynolds 
number conditions. Slurry droplets of initial diameter between 400 
and 500 micrometers and initial solid mass fraction of 0.3 were 
studied using single-lens reflex and high speed cine photography 
under both self illuminated and backlighted conditions. Boron 
slurry droplets burned for short periods of time with an envelope 
diffusion flame structure, but then experienced violent disruption 
for all cases studied. The intensity of the disruption progress was 
found to be strongly influenced by the temperature of the envelope 
diffusion flame. The ignition of the boron particles emitted from the 
initial fuel droplet was also affected by this flame temperature. As 
this flame temperature was increased by increasing the environmen- 
tal oxygen content, the disruption occurred at earlier times in the 
vapor phase burning period. Ignition of the boron particles at high 
flame temperatures (> 2500K) was accompanied by a popping 
sound and a bright greenish flash of luminosity. 


13896 (AD-A—159006/6/XAB) Specialists meeting on 
atomization and nondilute sprays. Scientific Mann, 
D.M.; Tishkoff, J.M. (Air Force Office of Scientific Re- 
search, Bolling AFB, DC (USA)). 1/ Jul _ 173p. 
(AFOSR-TR—85-0640). NTIS, PC A08/MF A0O1 

A specialists meeting on atomization and nondilute spray be- 
havior with 36 participants was held at Sandia National Laborato- 
ries, Livermore, California on 20-21 March 1985. Dilute sprays, 
nondilute sprays, atomization and measurement techniques each 
were discussed in two-hour topical sessions. Two subsequent dis- 
cussion periods were used for general discussions and recommenda- 
tions for future research. Twenty four recommendations were 
made. 


13897 (AD-A—159328/4/XAB) Flash x-ray with image 

t applied to combustion events. Memorandum 
report, January 1983-January 1984, White, K.J.; McCoy, 
D.G. (Army Armament Research and Development Com- 
mand, Aberdeen Proving Ground, MD (USA). Ballistics 
Research Lab.). Aug 1985. 50p. (BRL-MR—3457). NTIS, 
PC A03/MF AOl1. 

Flow visualization of interior ballistic processes by use of x- 
ray has placed more stringent requirements on flash x-ray tech- 
niques. The problem of improving radiographic contrast of propel- 
lants in x-ray transparent chambers has been studied by devising 
techniques for evaluating, measuring and reducing the effects of 
scattering from both the test object and structures in the test area. 
X-ray film and processing is reviewed and techniques for evaluating 
and calibrating these are outlined. Finally, after x-ray techniques 
have been optimized, the application of image enhancement proc- 
essing which can improve image quality is described. This tech- 
nique has been applied to x-ray studies for the combustion of Very 
High Burning Rate (VHBR) propellants and stick propellant 
charges. 
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13898 (CONF-851123—7) Modeling reaction pathways in 
pyrolysis of cellulose. Agrawal, R.K. (Argonne National 
Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 28p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86005554. 

From American Institute of Chemical Engineers annual 
winter meeting; Chicago, IL, USA (10 Nov 1985). 

Isothermal pyrolysis of cellulose can be modeled in terms of 
two different reaction mechanisms: (1) a three-reaction lumped 
model (250 to 360°C), and (2) a modified Kilzer-Broido model (250 
to 298°C). Arrhenius parameters and the technique of estimating 
empirical constants from the experimental data are presented. Com- 
parison is made between experimental and predicted weight loss re- 
sults. Predicted product yields are also compared. 31 refs., 11 figs., 
3 tabs. 


13899 (DOE/ER/13224—2) Kinetic measurements on el- 
a fossil fuel combustion reactions over wide tempera- 
ture ranges. Progress report, December 1, 1984-November 30, 
1985. Fontijn, A.; Mahmud, K. (Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Chemical and Environ- 
mental Er Engineering). Dec 1985. Contract FG02-84ER 13224. 
PC A02/MF A011; GPO Dep. File Number 

D 36005802. 

The use of an HTP (high-temperature photochemistry) facili- 
ty for experimental measurements on the O + C2H, reaction is de- 
scribed. Rate coefficient measurements have been obtained from 
295 to 1430 K and an extension to higher temperatures is in 
progress. No previous measurements in the 1050 to 1430 K temper- 
ature regime exist. Our data show excellent agreement with earlier 
measurements over the 295 to 1050 K regime, but suggest devi- 
ations from extrapolated expressions based on data from T < 1050 
K and T > 1600 K measurements. 10 refs., 2 figs., 1 tab. 


13900 (DOE/ER/13373—1) Kinetics and mechanisms of 
key elementary processes of importance of high temperature 
combustion chemistry. Technical progress report, May 1-De- 
cember 12, 1985. Lin, M.C. (Catholic Univ. of America, 
Washington, Dc. Dep t. of Chemistry). [1985]. Contract 
FG05-85ER 13373. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005419. 

Activities summarized in this report include: improvements 
to the shock tube data system; kinetics and mechanism of the reac- 
tion system CHs + CsHsO; high temperature rate constants for 
CH. + Ne — HCN + NH; kinetics of the methylidyne radical; 
modelling of the system OH + CeHe; and high temperature kinetics 
of the system CsHs + NOs. 4 refs. (PLG) 


13901 (DOE/ER/13395—1) Measurement of species con- 
centrations in flames by laser-induced fluorescence. Progress 
report, January 1, 1983-December 31, 1985. Salmon, J.T.; 
Peterson, D.L.; Nagy, P.A.; Lytle, F.E.; Laurendeau, N.M. 
(Purdue Univ., Lafayette, IN (USA). Flame Diagnostics 
Lab.). Jan 1986. Contract FG02-85ER13395. 30p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86005467. 

This report describes work accomplished in the last three 
years On measurement of species concentrations in flames via laser- 
induced fluorescence. During this period, we have conducted laser- 
saturated fluorescence (LSF) measurements of OH and NH concen- 
tration, developed a new calibration scheme for LSF that accounts 
for nonuniform laser illumination, initiated work on two-photon-ex- 
cited measurements of hydrogen atoms, developed a method for 
analyzing mixtures of vaporous polycyclic aromatic hydrocarbons, 
and initiated the development of a temperature probe using the 
anomalous fluorescence of pyrene. 18 refs., 9 figs., 1 tab. 


13902 (LA—10559-T) Combustion synthesis and charac- 
terization of uranium and thorium tellurides. Czechowicz, 
D.G. (Los Alamos National Lab., NM (USA)). Oct 1985. 
Contract W-7405-ENG-36. 167p. NTIS, PC A08/MF A011; 
1; GPO Dep. File Number DE86005878. 

This report describes an investigation of the chemical sys- 
tems uranium-tellurium and thorium-tellurium. A novel synthesis 
technique, combustion synthesis, which uses the exothermic heat of 
reaction rather than externally supplied heat, was utilized to form 
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the phases UTe, UsTe,, and UTe2 in the U-Te system and the 
phases ThTe, TheTes, and ThTez in the Th-Te system from reac- 
tions of the type U/sub x/ + Te/sub y/ = U/sub x/Te/sub y/. 
With this synthetic method, U-Te and Th-Te products could be 
formed in a matter of seconds, and the purity of the products was 
often greater than that of the starting materials used. Control over 
final producc stoichiometry was found to be very difficult. The 
product phase distribution observed in combustion products, as de- 
termined by x-ray diffraction, electron microprobe, and optical me- 
tallographic methods, was found to be spatially complex. Lattice 
constants were calculated from x-ray diffraction patterns for the 
compounds UTe, UsTe,, and ThTe. SOLGASMIX thermodynamic 
equilibrium calculations were performed using available and esti- 
mated thermodynamic data on the system U-Te-O in an attempt to 
understand the products formed by combustion. Adiabatic combus- 
tion reaction temperatures for specific U-Te and Th-Te reactions 
were also calculated utilizing available and estimated thermody- 
namic data. 71 refs., 31 figs., 15 tabs. 


13903 (NP—6770081) Radiation and turbulence of n- 
hexane and methanol tank flames. Kettler, A. (Stuttgart 
Univ. (Germany, F.R.). Fakultaet 3 - Chemie). 17 Dec 1982. 
278p. (In German). NTIS (US Sales Only), PC A13/MF 
A01. File Number DE86770081. 

A digital image analysis technique has been developed for 
determining the spectral radiation density fields from long-term 
photograms. The long-term photograms yield also information on 
the local distribution of the thermal radiation of tank flames. A 
method of calculation is presented by which the thermal radiation 
can be determined on the basis of local HxO, COz2 and soot concen- 
trations and flame temperatures. The time-dependent flame radi- 
ation shows a variation with fuel type and tank diameter. Macro- 
lengths have been calculated from local frequency spectra of mo- 
mentaneous radiation density profiles. 


13904 (PB—85-249357/XAB) Experimental investigation 


of the acceleration of in wake flow. Final report. 
Adomeit, G.; Willms, H. (Commission of the Euro 
Communities, Luxembourg). 1984. 128p. (EUR—9593-EN). 
NTIS, PC A06/MF AO1. 

The topic of the project was the experimental investigation 
of the flame acceleration mechanism of the deflagrative combustion 
of partially confined hydrocarbon-air gas clouds in conditions of 
turbulence-producing geometry. The main point of the investigation 
was the study of the interaction between the flow field and the re- 
action zone and its influence on pressure build-up. An important 
characteristic of the experiments described in this report is that the 
flow field has been produced by hydrodynamical means and not 
only by the expanding reaction products. Using a suitable experi- 
mental set up, it was possible to vary the flow velocity present at 
the moment of ignition in a wide range. The influence of an initial 
flow field must be taken into account, in connection with safety as- 
pects of nuclear power plants or sites for chemical engineering. 


13905 (STF—25A83008) Modelling of hydrocarbon com- 
partment fire. Subreport No. 2. Some theoretical consider- 
ations of hydrocarbon compartments fires. Stensaas, J.P.; 
Amundsen, J.H. (SINTEF, Trondheim (Norway)). Nov 
1983. 94p. NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE86750250 

The report deals ‘with theoretical considerations concerning 
pool fires in compartments, their behaviour and the fire induced 
flow of gases through the openings of the compartments. Finally 
this report contains an examination of some basic theory concern- 
ing combustion, both with regards to chemistry and physics of 
combustion. 


13906 Two-photon-excited fluorescence measurements of 
OH concentration in a hydrogen-oxygen flame. Goldsmith, 
J.E.M.; Laurendeau, N.M. (Sandia National Laboratories, 
Combustion Research Facility, Livermore, California 
94550). Applied Optics; 25: No. 2, 276-283(15 Jan 1986). 
Two-photon-excited fluorescence (TPF) has been used to de- 
termine the OH concentration profile in an atmospheric-pressure 
hydrogen-oxygen flame. Individual rovibronic transitions within the 
A? * -X?Pi (0.0) system of OH were identified by comparing cal- 


culated wavelengths to emission spectra obtained by laser excitation 
from 604 to 638 nm. Relative OH concentrations were determined 
by individually exciting the O,(5), O2(5), and P2(5) transitions and 
monitoring the resulting fluorescence with a filtered photomulti- 
plier and a gated integrator system. The expected quadratic de- 
pendence of the fluorescence signal on laser power was verified in- 
dicating the probable lack of photochemical effects. The OH profile 
determined by the TPF method was found to be in good agreement 
with that determined by absorption spectroscopy. The estimated 
OH detection limit using TPF is ~10'* molecules/cm® at atmos- 
pheric pressure. 
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13907 (AECL—8273) Pole shifting with constrained 
output feedback. An problem. Hamel, D.; 
Mensah, S.; Boisvert, J. (Atomic Energy of Canada Litd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Mar 
1984. 45p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE86700540. 

The concept of pole placement plays an important role in 
linear, multi-variable, control theory. It has received much atten- 
tion since its introduction, and several pole shifting algorithms are 
now available. This work presents a new method which allows 
practical and engineering constraints such as gain limitation and 
controller structure to be introduced right into the pole shifting 
design strategy. This is achieved by formulating the pole placement 
problem as a constrained optimization problem. Explicit constraints 
(controller structure and gain limits) are defined to identify an ad- 
missible region for the feedback gain matrix. The desired pole con- 
figuration is translated into an appropriate cost function which must 
be closed-loop minimized. The resulting constrained optimization 
problem can thus be solved with optimization algorithms. The 
method has been implemented as an algorithmic interactive module 
in a computer-aided control system design package, MVPACK. 
The application of the method is illustrated to design controllers for 
an aircraft and an evaporator. The results illustrate the importance 
of controller structure on overall performance of a control system. 


13908 (DOE/ER—0158/3) Summaries of FY 1985 engi- 
neering research, (USDOE Office of Energy Research, 
Washington, DC. Engineering and Geosciences Div.). Dec 
1985. 118p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE860054372. 

Following an overview of the Engineering Research pro- 
gram, brief summaries are given for each of the 100 individual 
projects. Each summary gives the name of the institution carrying 
out the work, names of the investigators, project title, brief descrip- 
tion, funding level for fiscal year 1985, year in which the project 
began, expected duration, and a budget activity number. The tech- 
nical areas addressed by the program are, broadly, mechanical sci- 
ences, systems sciences, and engineering analysis. (LEW) 
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13909 (AD-A—159333/4/XAB) Flux changes 

magnetic regions. 2. Further observations and analysis. 
Simon, G.W.; Wilson, P.R. (Air Force Geophysics Lab., 
Hanscom AFB, MA (USA)). 1 Aug 1985. 18p. (AFGL- 
TR—85-0188). NTIS, PC A02/MF AO1. 

Further examples of flux changes are described in which the 
flux associated with small magnetic knots of dimension 2 sec - 3 sec 
is observed to increase or decrease by 50-100% during periods of 
order 20-40 minutes. Within the same regions (8 sec X 8 sec) both 
positive and negative flux knots were studied. In one case the posi- 
tive and negative flux fluctuations appeared to be almost out of 
phase, but in another they were roughly in phase. From measure- 
ments of the velocity field within each region, an estimate of the 
vertical velocity shear was calculated, and correlations of order 0.5 
between the fluctuations in this shear and in both the positive and 
negative flux counts were obtained in several, but not all cases. The 
possibility is discussed that these apparent flux changes are due to 
instrumental or seeing effects. changes in the line equivalent width, 
or vertical velocity gradients, but it is concluded that none of these 
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effects provides a tenable alternative explanation of the observed 
changes. It is therefore suggested that these changes may provide 
examples of the generation of nonpotential magnetic fields (i.e., 
electric currents) within the photospheric layers, as has been pro- 
posed by several authors. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 12631, 12771, 13220, 13222, 13616, 13781, 
13891, 14200, 14201, 14202, 15296 


13910 (AD—912949/5/XAB) 77° kelvin rotary-recipro- 
cating cryogenic cooler evaluation program. Final report, July 
1967-December 1972. Harris, R.E. (Air Force Flight Dy- 
namics Lab., Wright-Patterson AFB, OH (USA)). Jun 1973. 
65p. (AFFDL-TR—73-39). NTIS, PC A04/MF AO1. 

This program was an in-house effort to modify a 77°, 2-watt 
rotary-reciprocating refrigerator manufactured by Arthur D. Little, 
Inc. There were two major objectives of the in-house program; 
these were: (1) redesign the expansion cylinder to increase the mass 
flow rate through the cylinder at design point conditions and to in- 
crease gas bearing stability of the expander; and (2) operate the re- 
frigerator continuously for 5000 hours at design-point conditions. 
Major changes were made in the geometric shape of both the inlet 
and exhaust ports and the opening and closing points of these ports. 
One of the inlet ports was eliminated to stabilize the gas bearings of 
the expander. Tests indicated that the redesigned ports substantially 
increased the mass flow rate and stabilized the gas bearings. 


13911 (CFFTP-G—84030) Low-Level Tritium Research 
Facility for the University of Toronto Institute for Aerospace 
Studies. Kherani, N.P.; Shmayda, W.T. (Canadian Fusion 
Fuels Technology Project, Toronto, Ontario). Jun 1984. 
44p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86700517. 

The objective of the Low-level Tritium Research Facility 
for the University of Toronto Institute for Aerospace Studies 
(UTIAS) is to investigate tritium-material interactions and how 
they differ with respect to protium and deuterium. The tritium lab- 
oratory will also be employed to study tritium retention, tritium im- 
aging, and the effect of tritium on diagnostic devices. This report is 
a preliminary design document of the UTIAS Low-Level Tritium 
Research Facility including the fundamentals of tritium, a descrip- 
tion of the facility, tritium laboratory requirements and the safety 
analysis of the laboratory. The facility is designed to handle a total 
elemental tritium inventory of 10 Ci, though it will initially com- 
mence operation with 1 Ci and later increased to the maximum 
value. In the event of an instantaneous emission of the total tritium 
inventory within the laboratory, the working personnel would be 
exposed to an airborne tritium concentration less than the maximum 
permissible. Moreover, with all the safety features included in this 
design the likelihood of such an accident is very remote. Thus, the 
tritium laboratory design is intrinsically safe. 


13912 (CONF-850622—5) Sequential algorithm for de- 
coupling of large interconnected chemical plants. Co, T.; 
Ydstie, B.E. (Massachusetts Univ., Amherst (USA). Dept. 
of Chemical Engineering). 1985. Contract FG02- 
85ER13318. 9p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86005698. 

From American Control conference; Boston, MA, USA (19 
Jun 1985). 

Chemical and petroleum processing plants consist of a 
number of individual processing units connected by energy and ma- 
terial recycle. This gives rise to a modular flow sheet structure ex- 
ploited in many process simulators. In this paper we utilize the 
same modular structure to develop a method for decoupling con- 
trol. The method is sequential and it leads to hierarchical structure 
amenable for implementation in a distributed network of computers. 
Some preliminary similation results using the algorithm are present- 
ed. 18 refs., 6 figs. 
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13913 (CONF-851123—9) Nonlinear model control. 
Chesna, S.A.; Golden, M.P.; Ydstie, B.E. (Massachusetts 
Univ., Amherst (USA). Dept. of Chemical Engineering). 
1985. Contract FG02-85ER13318. 26p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86005699. 

From American Institute of Chemical Engineers annual 
winter meeting; Chicago, IL, USA (10 Nov 1985). 

Significant improvements in control system performance can 
be obtained if the major process nonlinearities are included in the 
control system design. Nonlinear model control achieves this 
through the use of simple parallel and series compensation. In the 
paper we demonstrate the use of this method. New theoretical re- 
sults on controller robustness are presented; it is in particular 
shown how series nonlinear model compensation can be used to im- 
prove control system performance using steady state design models. 
The theoretical results are supported by simulation and pilot plant 
experiments using a self tuning adaptive regulator and nonlinear 
model compensation. 15 refs., 9 figs. 


13914 (DP-MS—85-83) Multistage metal hydride com- 
pressor. Heung, L.K. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1986. Contract 
AC09-76SR00001. 14p. (CONF-860345—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86001965. 

From Solid storage science and engineering meeting; Los 
Alamos, NM, USA (12 Mar 1986). 

Metal hydride compressors can compress hydrogen to high 
pressures without using mechanical moving parts. They are particu- 
larly suited for tritium applications because they require minimal 
maintenance. A three-stage metal hydride compressor which can 
compress hydrogen from 14.7 to 20,000 psia has been demonstrated. 
The design principle and experimental results are presented. 


13915 (ECN—85-029) Preliminary test results of a com- 
posite conductor based on ECN A-15 strand material cooled 
by supercritical helium. Franken, W.M.P.; Plaum, J.M.; Roe- 
terdink, J.A. (Netherlands Energy Research Foundation, 
Petten). May 1985. 26p. ECN, P.O. Box 1, 1755 ZG Petten, 
Netherlands. 

The first test results of a Nb/sub 3/Sn conductor for a su- 
perconducting magnet is reported. The conductor is fabricated ac- 
cording to the ECN powder process. Results are presented on the 
critical current as function of the temperature and the magnetic 
field. Furthermore current sharing effects, thermal and electric sta- 
bility results are presented. (J.C.R.) 


13916 (HEDL-SA—3341-FP) Hot cell verification facili- 
ty update. Titzler, P.A.; Moffett, S.D.; Lerch, R.E. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). 1985. Contract AC06-76FF02170. 15p. (CONF- 
851115—46). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86005479. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Hot Cell Verification Facility (HCVF) provides a pro- 
totypic hot cell mockup to check equipment for functional and 
remote operation, and provides actual hands-on training for opera- 
tors. The facility arrangement is flexible and assists in solving po- 
tential problems in a nonradioactive environment. HCVF has been 
in operation for six years, and the facility is a part of the Hanford 
Engineering Development Laboratory. 


13917 (INFO—0131) Effect of proposed crush tests on 
transport containers. (Monserco Ltd., Montreal (Canada); 
Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Sep 1984. 33p. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE86700518. 

Crush tests were performed on two AECL F112 packaging 
specimens, two simulated AECL-CRNL 4H packaging specimens, 
and on empty steel drums. The 9 m drop test was carried out on 
two simulated AECL-CRNL 4H packaging specimens for compari- 
son with the effects of the crush test. The tests were filmed using 
high speed photography and 35mm still photographs. 
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13918 (INFO—0144) Study of efficiency and current use 
of respiratory protective devices. Linauskas, S.H.; Kalos, F. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Dec 1984. 92p. NTIS (US Sales Only), PC A0O5/MF AO1. 
File Number DE86700506. 

The efficiency of a helmet-type powered air-purifying respi- 
rator was studied in the work environment of an underground ura- 
nium mine. Workplace protection factors (WPF) were measured, 
using approximately 30-minute air sampling periods and repeated 
sampling throughout the work shifts for six miners during three 
shifts each. The WPF of the modified Racal AH-5 helmet was 17.8 
(geometric mean) with new filters in the respirator; the WPF 
dropped to 5.3 when four-day-old filters were used. The WPF re- 
sults were lognormally distributed. The test population appeared to 
be a homogeneous set: there was no significant difference in the 
mean WPFs of individual test subjects. The study could not resolve 
any effect of elapsed time within the work shift or of ambient 
Working Level on the WPF. The actual use levels and the prob- 
lems associated with respirator use were studied at the same time, 
principally via a user survey. The respirators have a high level of 
acceptance among the user population of underground uranium 
miners and 72.5 percent of the 207 survey respondents stated six or 
more hours use with the visor in the correct ‘down’ position per 
shift. 


13919 (INFO—0146) Verification of the performance of 
impact limiting fins for transportation containers. Torr, K.G. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Jan 1985. 151p. NTIS (US Sales Only), PC A08/MF AO1. 
File Number DE86700519. 

Includes data on two microfiche. 

Empirical data are frequently applied in designing the crush 
limiting fins for the special transport containers used for shipping 
radioactive materials. One of the most widely accepted sets of 
design curves was derived from research work done at Oak Ridge 
National Laboratories (ORNL) in 1971. This report presents the re- 
sults of experimental work aimed at verifying particular aspects of 
the applicability of the ORNL design curves. The main objective 
was to check the fundamental assumption inherent in the ORNL 
data - namely that the design curve data can be extrapolated to any 
fin configuration regardless of the length and number of fins. Using 
a drop facility similar to ORNL, but with a modern computerized 
data capture system, data were collected from 625 specimens. 
These comprised both single and multiple fin types, that differed in 
height, thickness, length, angle of inclination and orientation. In- 
cluded were several duplicate ORNL fin specimens for reference. 
Results obtained from the work reported here indicate that the 
basic premise regarding the extrapolation from the design curve 
data is reasonable. However, the results do not produce curves con- 
sistent with the ORNL curves. The newer curves of absorbed 
energy versus percent deformation are flatter, indicating that the 
percent deformation for a given energy input can sometimes vary 
considerably. For plots of the peak force per fin width versus 
height/thickness ratios the sharp upward trend for height/thickness 
ratios below 10 is not observed. The results obtained indicate that 
further work should be performed to determine the reason for the 
differences between the ORNL data and those data obtained from 
this project. 


13920 (JAERI-M—84-215) Annual report on operation, 
utilization and technical development of Research Reactors 
and Hot Laboratory, from April 1, 1983 to March 31, 1984. 
(Japan Atomic Energy Research Inst., Tokyo). Nov 1984. 
242p. (In Japanese). NTIS (US Sales Only), PC All/MF 
AO1. File Number DE86700963. 


Activities of the Department of Research Reactor Operation 
in fiscal year 1983 are described. The department is responsible for 
operation and maintenance of JRR-2, JRR-3, JRR-4 and Hot Labo- 
ratory. In the above connection, various other work has also been 
performed, such as technical management of fuel and coolant, radi- 
ation control, irradiation technique, etc. In Hot Laboratory, we 
have performed post-irradiation examinations of fuels and materials, 
and also development of examination procedures, too. 
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13921 (JAERI-M—84-233) Development for maintenance 
techniques on gas-proof type master-slave manipulators. 
Aizawa, S.; Terakado, S. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Jan 1985. 184p. (In 
Japanese). NTIS (US Sales Only), PC A09/MF AOI1. File 
Number DE86700964. 

The alpha-gamma cell at the Reactor Fuel Examination Fa- 
cility (RFEF) of JAERI is a hot cell facility for examination and 
basic study of such plutonium fuels as mixed-oxide fuels of uranium 
and plutonium as well as plutonium carbide fuels etc.. Therefore 
two types of gas-proof master-slave manipulators of type A-100 and 
type A-15 which are made by the Hans Waelischmiller GbmH in 
Germany are installed onto the alpha-gamma cell for remote han- 
dling of the fuels or specimens. Investigation of the manipulators 
and development on the techniques of their manipulator were car- 
ried out and finished by the staffs who are relate to the alpha- 
gamma cell as follows : 1) Confirmation of usefulness on the main- 
tenance system of HWM-manipulators 2) Obtaining the techniques 
on fundamental maintenance of HWM-manipulators 3) Fixation of 
procedure to repair of each part of HWM-manipulators 4) Prepara- 
tion of tools and apparatus for maintenance of HWM-manipulators 
This report will give the developed techniques on maintenance of 
HWM-manipulators using the containment systems which attached 
to the alpha-gamma cell to prevent from contamination of alpha 
emitter also alpha-gamma activity. 


13922 (MLM—3318(OP)) Use of DOT Spec 7A Type A 
packaging in the USA: a study of shipper use of performance 
specification packaging. Edling, D.A. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 1985. Contract 
AC04-76DP00053. 14p. (CONF-8511133—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86003730. 

From Hazardous materials transportation conference; Lake 
Buena Vista, FL, USA (1 Nov 1985). 

US shippers of radioactive materials have been using the 
DOT 7A Type A performance package for more than ten years. 
Particularly on the part of the occasional shipper, several problem 
areas have been identified. During the last two years several efforts 
have been initiated to increase the overall understanding of the 
shippers, designers, manufacturers of Spec 7A packagings. 


13923 (NILU-OR—33/83) Development of electrochemi- 
cal technique for continuous corrosion rates and time of wet- 
ness. Haagenrud, S.E.; Henriksen, J.F.; Rode, A. (Norsk 
Inst. for Luftforskning, Kjeller). May 1983. 43p. (In Norwe- 
gian). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86750264. 

A method for continuous measurement of the instantaneous 
atmospheric corrosion rate and the time of wetness is described. 
The work has been concentrated to the measuring equipment. A 
computerized current integrator NILU-COCIN with max 12 chan- 
nels for use in field is developed and tested. Reliable thin film cells 
that are commercially available have also been produced. With 
small adjustments the NILU COCIN instrument and the Cu/Cu 
thin film cell provide a method for measuring time of wetness. 


13924 (RFP—3859) Remote Engineering progress report, 
January-December 1984, Phillips, D.E. (Rockwell Interna- 
tional Corp., Golden, CO (USA). Rocky Flats Plant). 23 
Dec 1985. Contract AC04-76DP03533. 42p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86005330. 

This report summarizes progress on work performed in the 
Remote Engineering group at Rocky Flats from January to Decem- 
ber 1984. Remote Engineering's goals in all 1984 projects were to 
help increase production capacity, reduce radiation exposure, im- 
prove operation safety, improve product quality, or alleviate mate- 
rial-accounting errors. To convert manual operations to automated 
operations, Remote Engineering provided design, fabrication, and 
assembly of new equipment for varied plant operations. Seventeen 
separate projects were handled by Remote Engineering in 1984. 
Four of the projects automate related operations in Building 559, 
the Chemical Analytical Laboratory. In Building 559, the following 
operations needed mechanizing: Sample Cutting, Storage and Re- 
trieval, Pneumatic Transfer System, and Chemical Operations Ro- 
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botic System. Remote Engineering has completed the design of the 
hot-dip zinc-galvanizing furnace, and Maintenance will complete 
the assembly and installation. Three systems are in production use 
but are still undergoing development: the Unimate robot, the Laser 
Marker, and the Ingot Gripper. The Plutonium Oxide/Skull-Burn 
Furnace is awaiting installation. The other projects are at various 
states of design and development. These reports reflect the status of 
the projects as they existed December 31, 1984, except the Future 
Work sections which were updated August 27, 1985. 


(SC-M—72-1078) Test equipment engineering 
A (SEE CODE- 9511100 Sandia National Labs., 
Albuquerque, NM (USA)). Mar 1972. Contract AC04- 
76DP00789. 145p. NTIS, PC A07/MF A01; GPO Dep. File 
Number DE8 015. 

Practices and procedures required to design, define, and con- 
struct equipment acceptable within Sandia requirements are provid- 
ed. Engineering requirements intended to insure a high degree of 
tester standardization and safety are given. Ideas, cautions, and pre- 
ferred methods are provided which assist the equipment designer. 
Application notes are given regarding noise, contact resistance, ap- 
plication of microelectronics and minicomputers, software assur- 
ance, and interconnection. Design documentation is discussed. 


(LEW) 


13926 (STF—25A83006) Aluminium in offshore construc- 
tions: Fire protection. Danielsen, U.; Andersen, E.; Landroe, 
H. (SINTEF, Trondheim (Norway) 30 May 1983. 58p. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE86750606. 

Due to the low melting temperature of aluminium special 
considerations have been taken when using aluminium in fire 
hazard areas. Classes and criteria are defined and possible use of 
aluminium is mentioned. Further, results from standardized tests, 
real fire incidents and classified constructions are examined. Finally, 
design of aluminium vs. steel according to NS 3478 are showed 
through an example. 21 drawings, 9 tables. 


13927 (UCID—19323-85-1, pp 8-18) Solid geometric 
modeling. Vickers, D.L.; Taylor, L.E.; Kong, M.K.; 


Laguna, G.W.; Kalibijian, J.R.; Fritsch, F.N. (Lawrence 
Livermore National Lab, CA). Mar 1985. NTIS, PC A05/ 
MF AOl. File Number DE86001558. Contract W-7405- 
ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search ee report, October 1984-March 1985. 

lid geometric modeling is a technology that has great ad- 
vantages over existing edge and surface modeling. It is the basis for 
the next generation of computer-aided design (CAD) systems in 
mechanical engineering. Though many applications exist for solid 
geometric modeling, no commercial systems meet all of the needs. 
The Laboratory's requirement for advanced solid-modeling technol- 
ogy is addressed and the foundation for the eventual widespread 
use of that technology at LLNL is discussed. 


13928 (UCID—19323-85-1, pp 21-25) Multivariable sys- 
tems analysis and design. Pimental, K.D. (Lawrence Liver- 
more National Lab., CA). Mar 1985. NTIS, PC A05/MF 
AO1. File Number DE86001558. Contract W-7405-ENG-48. 
In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 
is project in multivariable systems analysis and design 
reached a logical conclusion at the end of March 1985. The efforts 
led to a new joint project that began in March between LLNL and 
the Strategic Defense Initiative Organization. Major achievements 
over the past 2-1/2 years are summarized. The motivation was to 
establish a computer-aided control-system design capability at the 
Laboratory in response to new and growing needs for this technol- 
ogy in the programs. This goal is being met through joint work be- 
tween staff in the Mechanical Engineering and Electronics Engi- 
neering Departments. The objective was to begin a collaborative 
effort that would lead to sustained funding through programs inside 
and outside the Laboratory in the future. With initiation of the joint 
project with the Strategic Defense Initiative Organization, this ob- 
jective has been successfully met. 
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13929 (UCID—19323-85-1, pp 26-30) Determination of 
complex mode-shape criteria for design, structural analysis, 
and controls, Pastrnak, J.W. (Lawrence Livermore National 
Lab., CA). Mar 1985. NTIS, PC AOS/MF AOl. File 
Number DE86001558. Contract W-7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

A research program concerned with characterizing the gen- 
eral complex vibrational mode shapes for structures is described. 
For purposes here, a structure can be considered to be any continu- 
ous mechanical system that can be approximated with a distributed 
lumped-mass model. All structures possess natural models of vibra- 
tion that are, in general, complex. Norma! classical modes, which 
can occur under special circumstances, are a subset of the general 
complex modes. An important distinction exists between complex 
and normal (classical) vibrational modes. In the latter case, all 
points on the structure pass through their equilibria simultaneously. 
That is to say, a normal mode of vibration looks like a standing 
wave on the structure. Complex modes, on the other hand, are 
always damped modes. As a result, for a complex mode, all of the 
points on the structure do not pass through their equilibria simulta- 
neously and a complex mode looks like a travelling wave on the 
structure. When analyzing a lightly dampled structure, it is com- 
monly assumed that one is dealing with normal modes. Recent ad- 
vances in high-resolution instrumentation and system-identification 
techniques have shown that complex modes occur relatively fre- 
quently and that normal modes are a special case of the general 
complex eigensolution. The overall goal of this project is to in- 
crease the understanding of complex mode behavior in structures 
and to use this knowledge to aid design processes. A procedure to 
calculate complex mode shapes is described. 


13930 (UCID—19323-85-1, pp 61) Topometric interfero- 
metry. Monjes, J.A.; Gillespie, C.H.; Edwards, D.F. (Law- 
rence Livermore National Lab., CA). Mar 1985. NTIS, PC 
A05/MF AOl. File Number DE86001558. Contract W- 
7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

The characterization of spherical surfaces with great resolu- 
tion and accuracy by means of topometric interferometry is dis- 
cussed. The method used combines multiple-reflection interfero- 
metry and wavelength scanning. Based on the results reported at 
the end of FY 84, a search for the most economical light source 
was begun. It was concluded that considerable savings can be 
achieved by using infrared diode lasers as the light source, instead 
of the dye laser originally proposed. During the first part of FY 85, 
optical hardware for the alignment of new components was de- 
signed and fabricated. These new components are related to the use 
of a diode laser instead of a dye laser as the light source. 


13931 (UCID—19323-85-1, pp 83-89) Isothermal com- 
pressor-heat exchanger (ICHX). Neef, W.S. Jr.; Myers, B.; 
Pitts, J.H.; Hoffman, M.A. (Lawrence Livermore National 
Lab., CA). Mar 1985. NTIS, PC A0O5/MF AOl. File 
Number DE86001558. Contract W-7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

The original goal of this work was to apply a two-phase iso- 
thermal compressor with gas-to-liquid heat exchanger (ICHX) to a 
simple Brayton cycle. This promised important cost savings in 
fusion reactor power plant designs. Study of this closed-cycle 
helium-gas turbine system revealed that the venturi-diffuser com- 
pressor would require an efficiency of >80% to be competitive 
with even a simple Brayton cycle. Current literature In liquid-jet air 
compressors indicates this may be very difficult to achieve. Evalua- 
tion of the ICHX and its application to gas turbine cycles will be 
continued, but the resulting applications will be to regenerative and 
intercooled thermodynamic cycles. Some of the cost advantages 
may not accrue because of the need for large heat exchangers in 
fusion reactor power plants. A literature search revealed articles by 
Cunningham and Dopkin and Witte, that are directly applicable to 
the problem. After analyzing these papers, an experiment was de- 
signed to extend their results to a parameter space promising higher 
compression efficiency. To support the work, the nozzle, mixing 
tube, diffuser, and associated plumbing were designed at no cost. 
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The first tests to confirm that the apparatus can repeat Dopkin’s re- 
sults were designed. After confirmation of these results, efforts will 
be concentrated on low-pressure-ratio performance with higher gas- 
to-liquid fractions. 


13932 (Y—2342) Effects of machining parameters and op- 
tical alignment in off-centered conic mirrors. Yoder, R.C. 
(Oak Ridge Y-12 Plant, TN (USA)). 16 Dec 1985. Contract 
AC05-840S21400. 53p. NTIS, PC A04/MF A011; 1; GPO 
Dep. File Number DE86005108. 

Expressions are derived in simple, closed form (in terms of 
the aperture coordinates) for the optical signatures resulting from 
misalignment and from several controllable machining parameters 
in the manufacture of diamond-turned mirrors of the type compris- 
ing conic sections of revolution. Limited in validity to the lowest 
order in terms of the magnitudes of both angular misalignment and 
machining parameters, these wavefront error expressions are gener- 
ally valid for optics of arbitrarily wide aperture. Through control 
of these signatures, dynamically induced part distortions can, in 
some cases, be eliminated. 


13933 Dilution refrigerator for muon spin relaxation ex- 
periments. Cooke, D.W.; Hoffer, J.K.; Maez, M.; Steyert, 
W.A.; Heffner, R.H. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Review of Scientific Instru- 
ments; 57: No. 3, 336-340(Mar 1986). 

The design, construction, and operational characteristics of a 
continuous *He—‘He dilution refrigerator specifically built for use 
in muon spin relaxation ( »SR) measurements at LAMPF are de- 
scribed in this paper. The refrigerator is unique in that it makes an 
angle of 30° with respect to horizontal: a requirement imposed by 
the previously existing physical constraints of the ~SR spectrome- 
ter. Additionally, the refrigerator and associated gas handling units 
are portable so as to facilitate ease of movement into and out of the 
muon beam. Typical parameters describing refrigerator perform- 
ance are 60-mK base temperature with 22-u~W cooling capacity at 
100 mK. 


13934 Flux annihilation in superconducting tubes. Clem, 
J.R.; Fang, M.M.; Miller, S.L.; Ostenson, J.E.; Zhao, Z.X.; 
Finnemore, D.K. (Ames Laboratory—USDOE and Depart- 
ment of Physics, Iowa State University, Ames, Iowa 50011). 
Applied Physics Letters; 47: No. 11, 1224-1226(1 Dec 1985). 
Contract W-7405-ENG-82. 

A study of the motion of quantized vortices in cylindrical 
superconducting thin films was undertaken to determine the feasi- 
bility of constructing a magnetic shield in which the trapped trans- 
verse magnetic flux could be systematically swept out. The idea is 
to induce vortex-antivortex annihilation along one side of the cylin- 
der under the influence of the Lorentz force using a transport cur- 
rent parallel to the axis of the cylinder. It is found that for a granu- 
lar aluminum film approximately 1500 A thick, there is a narrow 
temperature window near the critical temperature in which the 
vortices and antivortices can indeed be swept to one side and the 
internal field significantly reduced. 


13935 (CE-Trans—8131) Optimization of the drainage 
design in mixed-bed units for condensate polishing plants. 
Kittel, H.; Schlizio, H. Translated from VGB Kraftwerk- 
stechnik ; 64: No. 1, 59-61(Jan 1984). 8p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86900433. 

The differences between condensate polishing plants with 
mixed-bed units and those with separate cation and anion units are 
described. It is felt that too little attention is paid to proper distribu- 
tion of the regenerate in the mixed-bed concept, and examples of 
drainage designs in current use are discussed. (LEW) 


42 ENGINEERING 
4203 Lasers 


4203 Lasers 
REFER ALSO TO CITATION(S) 12716, 14081, 14115, 14210, 14446 


13936 (AD-A—159079/3/XAB) Coupled high power wa- 
veguide laser research. Final report, 1 June 1984-31 May 
1985. Newman, L.A.; Cantor, A.J.; Hart, R.A.; Kennedy, 
J.T.; DeMaria, A.J. (United Technologies Corp., East Hart- 
ford, CT (USA). Research Center). 30 Jul 1985. 64p. 
(UTRC/R—85-926869). NTIS, PC A04/MF AO1. 

The United Technologies Research Center (UTRC) con- 
ducted a research program to explore a unique ridged-waveguide 
technique to phase-lock an array of coupled CO2 waveguide lasers. 
The motivation for this investigation was scale the output power 
capability of CO2 waveguide lasers by one to two orders of magni- 
tude greatee than the present state-of-the-art (i.e., scale to power 
levels of 100 W to 1 kW) while maintaining single-frequency oper- 
ation. A one-year program was conducted to test the feasibility of 
the ridged-waveguide coupling technique. The feasibility study 
clearly produced positive results. In particular, stable phase-locked 
operation of two and three-channel arrays was demonstrated at the 
50-W level. Phase-locking was maintained in a laboratory environ- 
ment for many hours without adjustments other than length tuning 
of the laser. In adition, a first-order theory was developed to 
strengthen the understanding of the coupled waveguide laser array. 


13937 (AD-A—159225/2/XAB) Modal analysis of unsta- 
ble resonators. Doctoral thesis. Rogers, M.E. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
fp 3 Apr 1985. 249p. NTIS, PC All/MF 


The analysis of the modes of optical resonators is crucial to 
understanding how actual laser devices operate. A consistent for- 
mulation that treats both the empty and loaded resonator modes is 
presented in this report. The study centers on unstable resonators 
and, in particular, strip resonators. The analysis of the bare cavity 
modes uses a matrix expansion technique with the linear prolate 
functions as a basis set. These functions form an optimal basis set in 
that they are related to the Schmidt expansion functions for the in- 
tegral equation that describes the modes of the bare cavity. As a 
consequence, the matrix eigenvalue problem is solved using the 
minimum number of basis functions. The analysis is implemented in 
a numerical model that generates the linear prolate functions using 
a finite difference algorithm. The model was used to study the va- 
lidity of the asymptotic approach at low Fresnel numbers. The re- 
sults show that the first few lower loss modes predicted by the as- 
ymptotic approach are accurate but that the higher loss modes are 
inaccurately represented by that approach. The linear prolate func- 
tion expansion is also used to numerically demonstrate the ortho- 
gonality of the resonator modes. 


13938 (AD-A—159407/6/XAB) Tutorial on classical 
free-electron laser theory. Rept. No. 1 (Final), 1 July 1984-28 
February 1985, Colson, W.B. (California Univ., Santa Bar- 
re (USA). Quantum Inst.). 1985. 1lp. NTIS, PC A02/MF 
AOl. 

A simple theoretical approach to the free-electron laser is re- 
viewed. Extensions of the Lorentz-Maxwell theory are straightfor- 
ward and can be solved analytically, or on a small computer. A 
brief discussion looks at the high-gain collective effects, short-pulse 
effects, harmonics, energy spread and emittance, transverse diffrac- 
tion, and noise. 


13939 (AD-A—159410/0/XAB) Sideband instability in 
free-electron laser oscillators: effects of tapering and electron 
energy spread. Rept. No. 1 (Final), 1 July 1984-28 February 
1985, Freedman, R.A.; Colson, W.B. (California Univ., 
Santa Barbara (USA). Quantum Inst.). 15 Jan 1985. 8p. 
NTIS, PC A02/MF AOl1. 

The authors consider the effects of a finite electron energy 
spread and of a tapered undulator on the optical mode evolution in 
free electron laser oscillators. They find that the sideband instability 
at high optical powers for monoenergetic, untapered cases is sup- 
pressed by tapering but not by an energy spread. They explain 
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these results in terms of the synchrotron oscillations of the elec- 
trons. 


13940 (AD-A—159411/8/XAB) Self-consistent gain in 
the optical-klystron free-electron laser. Rept. No. 2 (Final), 1 
July 1984-28 February 1985. Colson, W.B.; Boscolo, I. (Cali- 
fornia Univ., Santa Barbara (USA). Quantum Inst.). Apr 
1985. 12p. NTIS, PC A02/MF AOI. 

The gain of the klystron free-electron laser is calculated wih 
use of the coupled, self-consistent Lorentz-Maxwell equations. For 
high gain, the objective of the klystron configuration, the gain 
spectrum is found to be modified from the previously known low- 
gain result. This is caused by the shifting of the optical phase 
during the gain process. The klystron saturation in strong nonlinear 
optical fields is also discussed. 


13941 (AD-A—159412/6/XAB) Angular-gain spectrum of 
free-electron lasers. Rept. No. 3 (Final), 1 July 1984-28 Feb- 
ruary 1985, Colson, W.B.; Dattoli, G.; Ciocci, F. (California 
Univ., Santa Barbara (USA). Quantum Inst.). Feb 1985. 16p. 
NTIS, PC A02/MF AO1. 

The theory of free-electron lasers is extended to include the 
new coupling between an electron beam and optical wave propa- 
gating at an angle in an arbitrary harmonic. The coupling allows 
the laser to be tuned to a wider range of wavelengths and to in- 
clude the effects of emittance in the electron beam. The formula- 
tion of the results in terms of coupling constants means that the ex- 
isting knowledge of high gain, low gain, weak optical fields, strong 
optical fields, and short pulses in free-electron lasers can be immedi- 
ately generalized to off-axis propagation in an arbitrary harmonic. 


13942 (AD-A—159460/5/XAB) Plasmas as light sources 
for lasers. Final technical report. Barr, T.A.; McKnight, 
W.B. (Alabama Univ., Huntsville (USA)). Sep 1984. 47p. 
NTIS, PC A03/MF AOl1. 

This report describes an experimental and analytical investi- 
gation of the properties of high-intensity, visible-wavelength, light 
sources for optical pumping of pulsed lasers. Background informa- 
tion on research that may be applicable to this problem is present- 
ed, the experiment design is outlined and the results of system mod- 
elling are detailed. The experimental apparatus, consisting of a 
Blumlein pulse-forming network and a cylindrical plasma cell load, 
is described. The instrumentation used for the experiment is dis- 
cussed, and experimental results are presented, together with a pos- 
sible explanation of the optical radiation-time history of the plasma. 
Potential applications are evaluated and future development recom- 
mended. 


13943 (AD-A—159497/7/XAB) Free electron lasers. 
Final technical report, July 1, 1984-February 28, 1985. 
Colson, W.B.; Sessler, A.M. (California Univ., Santa Bar- 
bara (USA). Quantum Inst.). Aug 1985. 58p. (TR—S). 
NTIS, PC A04/MF AO1. 

This paper reviews the experimental and theoretical develop- 
ment of free-electron lasers. There is a review of the types of accel- 
erators driving FELs, the history of FELs, and the prospects for 
the future. 


13944 (AD-A—159923/2/XAB) High voltage picosecond 
pulse generation utilizing lasers. Final report. Heintz, R.; 
Tseng, F.I.; Sarkar, T.K. (Rochester Univ., NY (USA). 
Dept. of Electrical Engineering). 23 Jul 1985. 14p. NTIS, 
PC A02/MF AOl. 

A mod-locked Q-switched Nd:YAG laser is used to generate 
a train of light pulses of approximately 70 picoseconds duration. 
The energy in these laser pulses are of the order of 2 milli-joules. 
The train of pulses are then passed through a switchout so that a 
single pulse is selected. This single pulse then strikes a chromium- 
doped GaAs semiconductor switch which then conducts. If a high- 
voltage supply is connected to one end of the switch and a load is 
connected to the other end, then the load will observe an electrical 
pulse which is half the amplitude of the d.c. voltage and of the 
order of 100-200 picosecond duration. The width of the electrical 
pulse is determined by the width of the laser pulse and of the char- 
acteristics of the transmission line over which the GaAs is mount- 
ed. 
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13945 (UCID—20640) Performance degradation in laser 
weapon systems due to perturbation of optical mirrors. 
SooHoo, J. (Lawrence Livermore National Lab., CA 
(USA)). 16 Dec 1985. Contract W-7405-ENG-48. 45p. 
NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86005761. 

In terms of maximizing the laser intensity at the target, we 
calculate and evaluate the performance of a generic laser weapon 
system in the presence of induced perturbations. Such perturbations 
include mirror tilts and mirror displacements, which may be result- 
ed from structure vibration and coolant flow. We also consider the 
effect on the beam quality due to blockage by the secondary mirror 
and nonuniformity in the laser amplitude. Additionally, we show 
the relationship between the far-field characteristics and the near- 
field ray angle and phase functions across the aperture plane, which 
is useful for beam control purposes. 2 refs., 35 figs. 


13946 (UCRL—93249) Modeling laser damage caused by 
platinum inclusions in laser glass. Pitts, J.H. (Lawrence 
Livermore National Lab., CA (USA)). 1985. Contract W- 
7405-ENG-48. llp. (CONF-851052—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86005279. 

From 17. annual symposium on optical materials for high- 
power lasers; Boulder, CO, USA (28 Oct 1985). 

A fracture-mechanic theory suggests that crack-propagation 
rates are proportional to the square root of the inclusion radius and 
to the three-quarters power of the fluence. The theory does not yet 
account for pressure loss or convection heat transfer as platinum 
vapor flows into the crack, and needs to be developed further 
before accurate propagation rates can be predicted. However, a 
simple estimate obtained by multiplying the time that the platinum 
is in the vapor state by the sonic velocity in glass gives a conserva- 
tive but reasonable result. At fluence levels of 2 J/cm’, crack prop- 
agation of 4 wm per shot are predicted. A crack-development hy- 
pothesis, based on shock-wave propagation, successfully predicts 
the shape of typical damage sites. The sites have an annular crack 
extending from the equator of the inclusion and planar crack lobes 
extending from the poles. The lobe at the pole exposed to laser 
light is larger than the lobe at the unexposed pole. A numerical 
heat-transport model predicts temperature profiles in and around a 
metallic platinum inclusion imbedded in a phosphate laser glass 
matrix when illuminated with 1-ym laser light. The thermal model 
predicts that glass damage will occur if the platinum temperature 
exceeds the boiling point. Predicted fluence-damage limits of 1.4 J/ 
cm? for a 1-ns pulse and 4.3 J/cm? for a 10-ns pulse agree with ex- 
perimental data. The damage limit is independent of inclusion size 
above about | pm diameter. 


13947 ArF short-pulse extraction studies. Mandl, A. 
(Avco Everett Research Laboratory, Inc., 2385 Revere 
Beach Parkway, Everett, Massachusetts 02149). Journal of 
Applied Physics; 59: No. 5, 1435-1445(1 Mar 1986). Contract 
AC08-81DP40168. 

A series of measurements characterizing an e-beam pumped 
ArF* laser was carried out using a 200-ns e-beam pulse having a 
rise time of 25 ns at currents up to 50 A/cm? These pump condi- 
tions are relevant for inertial confinement fusion laser drivers. In- 
trinsic laser efficiencies up to 7.7% and power efficiencies up to 
10% were observed. At high pressures (2 atm<P<5 atm) F2/Ar/ 
Ne mixtures performed significantly better than F2/Ar mixtures. 
Absorption measurements were performed in Ne-buffered mixtures 
as a function of pressure, wavelength, and time. It appears that the 
background absorption peaks at a wavelength of 220 nm and is sig- 
nificantly smaller near 193 nm. 


13948 Expanding beam concept for building very large 
excimer laser amplifiers. Jacob, J.H.; Rokni, M.; Klinkow- 
stein, R.E.; Singer, S. (Science Research Laboratory, Inc., 
Somerville, Massachusetts 02143). Applied Physics Letters; 
48: No. 5, 318-320(3 Feb 1986). 

Optical extraction efficiency from conventional lasers and 
amplifiers with nonsaturable intrinsic absorption is substantially 
below the maximum efficiency at absorption length products ex- 
ceeding unity. This result is caused by the fact that high intensities 
in the amplifier cause saturation of gain but not absorption. In this 
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letter, a new scalable amplifier concept is analyzed which maintains 
near maximum extraction efficiency as the laser length increases 
beyond absorption length products of unity. 


13949 Laser-induced damage in optical materials: fif- 
teenth ASTM symposium. Bennett, H.E.; Guenther, A.H.; 
Milam, D.; Newman, B.E. (U.S. Naval Weapons Center, 
China Lake, California 93555). Applied Optics; 25: No. 2, 
258-275(15 Jan 1986). 

The Fifteenth Annual Symposium on Optical Materials for 
High Power Lasers (Boulder Damage Symposium) was held at the 
National Bureau of Standards in Boulder, CO, 14—16 Nov. 1983. 
The Symposium was held under the auspices of the ASTM Com- 
mittee F-1, Subcommittee on Laser Standards, with the joint spon- 
sorship of NBS, the Defense Advanced Research Project Agency, 
the Department of Energy, the Office of Naval Research, and the 
Air Force Office of Scientific Research. Approximately 200 scien- 
tists were in attendance, including representatives of the U.K., 
France, Israel, and West Germany. The Symposium was divided 
into sessions concerning Materials and Measurements, Mirrors and 
Surfaces, Thin Films, and finally Fundamental Mechanisms. As in 
previous years, the emphasis on the contributed papers was direct- 
ed toward new frontiers and new developments. Particular empha- 
sis was given to materials for high-power apparatus. The wave- 
length range of prime interest extended from 10.6 wm to the UV 
region. Highlights included surface characterization, thin-film-sub- 
strate boundaries, and advances in fundamental laser-matter thresh- 
old interactions and mechanisms. The scaling of damage thresholds 
with pulse duration, focal area, and wavelength was discussed in 
deetail. Harold E. Bennett of the Naval Weapons Center, Arthur 
H. Guenther of the Air Force Weapons Laboratory, David Milam 
of the Lawrence Livermore National Laboratory, and Brian E. 
Newman of the Los Alamos National Laboratory were cochairmen 
of the Symposium. 


13950 Issues in storage-ring design for operation of high- 
gain FEL. Kim, K.J.; Bisognano, J.J.; Garren, A.A.; Hal- 
bach, K.; Peterson, J.M. (Lawrence Berkeley Lab., CA). 
Nuclear Instruments and Methods in Physics Research; 239: 
No. 1, 54-61(15 Aug 1985). (CONF-8409163—). 

From Workshop on coherent and collective propagation of 
relativistic E-beams and electromagnetic radiation; Villa Olmo, 
Como, Italy (13 Sep 1984). 

A high-gain free electron laser (FEL), placed in a special by- 
pass of a storage ring, can provide tens of megawatts of coherent 
power at wavelengths shorter than 1000 A. The requirements on 
beam quality (few hundred amperes of peak current, emittance of 
the order of 10° m.rad, and relative energy spread less than 0.002), 
are demanding but lie within the limits of modern storage ring tech- 
nology. In this paper, we study various issues in storage ring design 
and FEL physics for operation of a high-gain FEL. Topics includ- 
ed are requirements on beam parameters for FEL operation, coher- 
ent instabilities and intrabeam scattering effects in the storage ring, 
lattice design, and FEL performance computed by 2-D simulations. 
(orig.). 


13951 Summary of the working group on design of an 
FEL/storage ring for lambda<=1000 A. Peterson, J.M.; 
Sessler, A.M.; Claus, J.; Galayda, J.; Vignola, G.; Elleaume, 
P.; Gareyte, J.; Kheifets, S.; Keil, E.; Kim, K.J. (Lawrence 
Berkeley Lab., CA; Brookhaven National Lab., Upton, NY; 
Centre d'Etudes Nucleaires de Saclay, Gif-sur-Yvette, 
France; European Organization for Nuclear Research, 
Geneva, Switzerland). Nuclear Instruments and Methods in 
Physics Research; 239: No. 1, 119-126(15 Aug 1985). (CONF- 
8409163—). 

From Workshop on coherent and collective propagation of 
relativistic E-beams and electromagnetic radiation; Villa Olmo, 
Como, Italy (13 Sep 1984). 

The elements which go into the design of an FEL/storage 
ring are delineated. (orig.). 
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13952 Collision-free multiple ionization of atoms and 
XUV stimulated emission in krypton at 193 nm. Egger, H.; 
Luk, T.S.; Mueller, W.; Pummer, H.; Rhodes, C.K. (De- 
partment of Physics, University of Illinois at Chicago, P.O. 
Box 4348, Chicago, Illinois 60680). AJP (American Institute 
of Physics) Conference Proceedings; 119: No. 1, 64-78(1 Sep 
1984). Contract AS08-81DP40142. 

A description of studies involving collision-free multiple ion- 
ization of atoms and the observation of stimulated emission in kryp- 
ton in the 90-100 nm region is given. The experiments, conducted 
at a wave-length of 193 nm, spanned the intensity range from 
~ 10'?-10'7 W/cm2. On the basis of the coupling strength observed 
and the nature of the atomic states excited, a collective response of 
the atom involving the coherent motion of entire shells is strongly 
implicated. 


13953 Tunable resonant enhancement in nonlinear optical 
frequency mixing. Smith, A.V. (Sandia National Laborato- 
ries, Albuquerque, NM 87115). AIP (American Institute of 
Physics) Conference Proceedings; 119: No. 1, 337-342(1 Sep 
1984). Contract AC04-76DP00789. 

The mechanism of four-photon resonant enhancement of 
third harmonic generation is studied using input frequencies and 
shown to lead to tunable resonant enhancements. 


13954 Direct measurement of a VUV transition oscillator 
strength in xenon. Kramer, S.D.; Chen, C.H.; Payne, M.G. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). AIP (American Institute of Physics) Conference Pro- 
ceedings; 119: No. 1, 363-369(1 Sep 1984). Contract W-7405- 
ENG-26. 

A new method for accurately measuring the oscillator 
strengths of gases is presented. The technique is based on determin- 
ing the phase-matching conditions for a laser four-wave mixing 
process in a gas mixture. By using high gas pressures, the measure- 
ment is independent of the detailed experimental geometry or spa- 
tial mode properties of the laser. Using the refractive index of 
argon as a reference, the oscillator strength of the xenon ground 
state to 7s[3/2]: transition at 117.04 nm was found to be 0.098 +- 
0.012. This value is more precise than previous results obtained 
from more complicated low-angle electron scattering experiments. 


13955 Soft x-ray spectra, population inversions and gains 
in a recombining plasma column. Miichberg, H.; Schwob, 
J.L.; Skinner, C.H.; Suckewer, S.; Voorhees, D. (Princeton 
University, Plasma Physics Laboratory, Princeton, New 
Jersey 08544). AIP (American Institute of Physics) Conference 
Proceedings; 119: No. 1, 379-386(1 Sep 1984). Contract 
AC02-76CH03073. 

Time integrated and time resolved soft x-ray spectra have 
been measured from recombining CO: laser produced plasmas. De- 
terminations of population inversions and gain will be discussed. 
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REFER ALSO TO CITATION(S) 13501, 13904, 13993 


13956 (AD-A—158557/9/XAB) Cross-flow boiling in 
tube bundles. Final technical report. Yao, S.C. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA). Dept. of Mechanical 
Engineering). Aug 1985. 164p. NTIS, PC A08/MF AOl1. 
The objective of the research described in this thesis is to 
understand the boiling heat-transfer characteristics in the tube bun- 
dles. The studies are performed both analytically and experimental- 
ly. Analyses are conducted for single-phase flow in bundles with 
various geometries. The results are compared with the available ex- 
perimental data. Recommendation for simple and general design 
correlations at special conditions are proposed. Experimental results 
of forced convective boiling of a horizontal tube in a channel as 
well as in a bundle are reported. The difference between a single 
tube in a channel and a tube in a bundle is attributed to the differ- 
ent flow-field environment and thermal environment. A modified 
Chen's correlation can be used to predict the heat-transfer perform- 
ance of a single tube in a channel or in a bundle. An empirical criti- 
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cal heat flux (CHF) correlation of forced-convective boiling from a 
single tube in a channel is proposed. The agreement of this correla- 
tion with the experimental data is reasonable with the maximum de- 
viation of 20%. 


13957 (AD-A—158895/3/XAB) Effect of condensate in- 
undation on steam condensation heat transfer in a tube 
bundle. Master's thesis. Brower, S.K. (Naval Postgraduate 
School, Monterey, CA (USA)). Jun 1985. 105p. NTIS, PC 
A06/MF AOl1. 

Steam-condensation heat-transfer measurements were made 
using a 5-tube in-line test condenser with an additional perforated 
tube to simulate up to 30 active tubes. Results were obtained for 
smooth tubes wire-wrapped tubes and dropwise-coated tubes. The 
average outside heat-transfer coefficient for 30 smooth tubes was 
0.64 times the Nusselt coefficient fo the first tube. A total of eight 
wire-diameter and wire-pitch combinations were tested: 1.6-mm-di- 
ameter wire wrapped at 16 mm, 7.6 mm and 4 mm wire pitches, 
1.0-mm-diameter wire wrapped at 8 mm, 4 mm and 2 mm wire 
pitches, and 0.5-mm-diameter wire wrapped at 4 and 2 mm wire 
pitches. The best bundle performance was obtained when the 
tubewere wrapped with 1.0-mm-diameter wire at a wire pitch of 4 
mm. This combination resulted in an average outside heat-transfer 
coefficient for 30 tubes that was 1.15 times the value computed for 
the first time using the Nusselt theory. The average outside heat- 
transfer coefficient for 30 dropwise-coated tubes was 1.1 times the 
value of the heat-transfer coefficient for the first tube in the tube 
bundle. Using either wire-wrapped tubes or dropwise-coated tubes, 
it is possible to significantly reduce the condenser surface area and 
overall size. 


13958 (AD-A—159706/1/XAB) Effectiveness of heat ex- 
changers with one shell pass and three tube passes. Master's 
thesis. O'Hare, M.S. (Naval Postgraduate School, Monterey, 
CA (USA)). Jun 1985. 205p. NTIS, PC A10/MF AOl1. 

Heat exchangers with one shell pass and n tube passes are 
often referred to as 1-n exchangers. The heat-transfer literature con- 
tains many references to studies of 1-n exchangers when n is even 
but apparently little work has been done with respect to the 1-n ex- 
changer when n is odd. This thesis greatly expands the theoretical 
study of 1-n exchangers with n being odd. While a completely 
closed-form solution was found to be unfeasible, a polynomial ap- 
proximation was developed that yields the effectiveness of the two 
possible arrangements of the 1-3 exchanger as a function of the ca- 
pacity-rate ratio and the number of transfer units. It is also shown 
that the effectiveness of the arrangement with two counterflow and 
one parallel flow tube side passes exceeds that of some of the 1-n 
exchangers with n even. 


13959 (AD-A—160012/1/XAB) Double-wall artery heat 
pipe. Final report, October 1981-September 1983. Ponnappan, 
R. (Universal Energy Systems, Inc., Dayton, Ohio (USA)). 
Jun 1985. 127p. NTIS, PC A07/MF AOl1. 

The Universal Energy Systems, Inc., is conducting Ad- 
vanced Heat Pipe Concepts and Two Phase Flow Heat Transfer 
Research for the enhancement of the transport capacity of heat 
pipes for space systems. A new composite wick concept called the 
Double-Wall artery was developed for which the design require- 
ments and calculations are discussed here in detail. A proof-of-the- 
concept copper-water heat pipe prototype unit, 1.2 m long and 22.2 
mm diameter (OD), was fabricated and tested successfully. A no- 
moinal axial transpot capacity of 1600 W m and radial heat flux 
density of 16 W/sq cm were achieved. This device was simpler to 
fabricate and had superior performance compared to several other 
counter current vapor/liquid flow wick demonstrated 25 W sq cm 
of radial heat flux with a temperature drop of less than 10 C. Re- 
sults of steady-state thermal performance tests under no tilt, favor- 
able and adverse tilt, and liquid overfill/underfill conditions are re- 
ported. Condenser cooling methods included bath and evaporative 
types. Further modifications and improvements are also discussed. 


13960 (DOE/NBM—6005208) Steady and unsteady air 
flow through an intake valve of a reciprocating engine. Bicen, 
A.F.; Vafidis, C.; Whitelaw, J.H. (Imperial Coll. of Science 
and Technology, London (UK). Dept. of Mechanical Engi- 
neering). [1986]. 9p. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86005208. 
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An experimental investigation of the air flow through vari- 
ous axisymmetric intake ports of a reciprocating engine is reported. 
Detailed velocity field measurements obtained by laser Doppler an- 
emometry and for steady and various unsteady flow conditions are 
presented together with valve discharge coefficients from steady 
flow tests. The results showed that the flow at the valve exit exhib- 
ited four regimes with a 45° seat angle compared to three in the 
case of a 60° valve. The overall behavior of the 45° valve, howev- 
er, was found to be generally better. Rounding of the edges of the 
45° valve reduced the number of flow regimes to two with marked 
improvements on discharge coefficient. The flow angle at the valve 
exit depended less on the flow regime and more on the cylinder 
confinement, in the absence of which the transition from one 
regime to another was delayed. The mean flow pattern at the valve 
exit was found to be insensitive to flow unsteadiness, piston con- 
finement and valve operation and thus could be predicted with rea- 
sonable accuracy from steady flow tests. The in-cyclinder flow 
characteristics were also insensitive to valve operation, but strongly 
depended on piston interaction, flow unsteadiness and residual ef- 
fects from the previous cycle. 


13961 (NP—6770057) Theoretical and experimental in- 
vestigation of the heat transfer of a gas/droplet-flow at high 
heat flux density. Dreyer, U. (Technische Hochschule 
Aachen (Germany, F.R.). Fakultaet fuer Maschinenwesen). 
17 Oct 1984. 123p. (In German). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86770057. 

As the mathematical relationship for the design of a two 
phase two component cooling for turbine blades does not exist, it is 
the aim of this dissertation to contribute to clearing up the basic 
effects of two phase flow and their expression in calculations. To- 
gether with results of measurements obtained on a model test rig, 
the recording and determination of local heat transfer conditions 
should be made possible. A one-dimensional, separate process of 
calculation related to the experimental results and a two phase two 
component boundary layer model for calculations are to be derived 
and used. The results are then collected in the form of a two phase 
Nusselt Law for duct flow with high heat input. 


13962 (UCID—19323-85-1, pp 3-7) Modeling of reactin 
gas dynamic flow interaction. Bowman, B.R.; Lai, W.; 
Sutton, S.B.; Thole, K.A. (Lawrence Livermore National 
Lab., CA). Mar 1985. NTIS, PC A05/MF AOl. File 
Number DE86001558. Contract W-7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

The modeling of chemically-reacting flows in nozzles and 
expanding jets is discussed. Many man-years of effort have been in- 
vested in developing basic computer models of this nature. Com- 
parisons of available data with existing models have shown them to 
be accurate to within a factor of 2, at best. Therefore, as a cost- 
effective starting point, state-of-the-art models describing this class 
of problems were acquired. These models are represented by a suite 
of computer codes capable of describing the combustion processes 
within a rocket motor; the subsequent flow with continued reac- 
tions through the rocket nozzle; the ejection of the reacting gas/ 
particle flow into the surrounding ambient stream; and, finally, the 
radiation intensity of the plume within wavelengths of interest. The 
suite of appropriate models have been implemented on the LLNL 
computer system. A series of calculations was performed to help 
understand the many sources of information that are required to 
provide input to the models. 


13963 (UCID—20636) Suit penetration study: prelimi- 
nary analysis of flow about a circular cylinder. McCallen, 
R.C.; Sutton, $.B. (Lawrence Livermore National Lab., CA 
(USA)). 27 Nov 1985. Contract W-7405-ENG-48. 28p. 
NTIS, PC A03/MF A0Ol1; GPO Dep. File Number 
DE86005760. 

The flow of atomized droplets around a circular cylinder 
(representing a human torso) is modeled. Two different computer 
codes have been used to generate solutions for the flow field: a 
finite difference code and a vertex method code. The finite differ- 
ence code, CONCHAS-SPRAY (C-S), handles unsteady, viscous, 
compressible flow. The second code, KPD3, simulates unsteady, 
high Reynolds number, incompressible separated flow with an in- 
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viscid outer flow. The specific flow problem considered is de- 
scribed, followed by the results of a literature search for experimen- 
tal data. (LEW) 


13964 An exact sensitivity analysis of a simplified tran- 
sient two-phase flow problem. Wacholder, E.; Cacuci, D.G.; 
Kaizerman, S.; Tomerian, N. (Technion, Israel Institute of 
Technology, Department of Nuclear Engineering, Haifa). 
Nuclear Science and Engineering; 89: No. 1, 1-35(Jan 1985). 

Two methods of sensitivity theory, i.e., the Direct Sensitivi- 
ty Approach and the Adijoint Sensitivity Method, have been suc- 
cessfully applied to a simplified problem of transient, onedimen- 
sional, composite region of single-phase and homogeneous equilibri- 
um two-phase flow within a uniformly heated channel subjected to 
an exponential inlet flow decay. In both methods, exact analytical 
solutions for all elementary sensitivity coefficients at each point in 
space and time are obtained. A general procedure for the construc- 
tion of the sensitivity equations’ boundary conditions at the moving 
boundary between the two phases has been developed and applied. 
Discontinuities in the velocity and quality sensitivity coefficients 
across the moving boundary have been obtained. The enthalpy sen- 
sitivity coefficients are found to be continuous. The behavior of the 
sensitivity coefficients has been investigated. This investigation pro- 
vides insights into the relative importance of the input parameters 
and the nature of the propagation of uncertainties in space and time 
in two-phase flow systems. 


13965 (CE-Trans—8182) Study of the air-water two- 
phase centrifugal pump by resistivity probe measurement of 
void fraction (I); measurement of void fraction distribution. 
Sekoguchi, K. Translated from Nippon Kikai Gakkai Ron- 
bunshu, B Hen ; 49: No. 445, 1859-1868(Sep 1983). 25p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86900426. 

The performance of a centrifugal pump when air was blown 
into the water flow during operation was measured. The resistivity 
probe method was used to measure the void fraction distribution in 
the impeller. Flow patterns observed in the impeller when the air 
input is progressively increased can be divided into two broad 
types - a finely divided bubble flow on the side of low beta and a 
flow close to slug flow associated with a stationary cavity in the 
impeller inlet region. The mean velocity of the gas and liquid 
phases and the slip ratio at three cross sections are investigated. 


(LEW) 
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13966 (AD-A—158882/1/XAB) Neutron stress measure- 
ments with a position-sensitive detector. Technical report. 
Krawitz, A.D.; Rudnik, P.J.; Butler, B.D.; Cohen, J.B. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Materi- 
~ ‘oe Aug 1985. 18p. (TR—20). NTIS, PC A02/MF 
AOl. 


The feasibility of measuring residual and applied stresses 
with neutrons employing a position sensitive detector (PSD) is 
demonstrated. Measurements with both a small beam, to probe in- 
ternal regions, and a large beam, for bulk sampling have been 
made. With such a detector collection of data is rapid compared to 
ordinary neutron collection methods. This detector allows more de- 
tailed sampling, smaller probe regions and possibly even study of 
time-dependent processes. The detector consists of a three-counter 
array of linear PSD’s spanning a usable angular range of 25 degrees 
2 theta at a distance of 1220 mm from the sample position. The de- 
tectors are stacked in a vertical plane which is normal to the hori- 
zontal diffraction plane. The front of the detector housing has an 
oscillating radial collimator which greatly reduces background and 
off-axis scattering. The data are rebinned into 0.1 degrees 2 theta 
increments from the basic channel width of approximately 0.03 de- 
grees and the intensity of the three detectors is added. From these 
experiments we have shown that the PSD in use at the University 
of Missouri Research Reactor Facility is an important tool for the 
application of neutron scattering to engineering materials, in addi- 
tion to its use in more traditional neutron scattering experiments. 
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This is because of the significant savings in data collection time and 
the increased range of feasible experiments. The resolution and be- 
havior of this instrument has been demonstrated to be on a par with 
standard detectors. 


13967 (AECL—7742) Detection of defects in logs using 
computer assisted tomography (CAT) scanning. Tonner, P.D.; 
Lupton, L.R. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Jan 1985. 2Ip. 
(CONF-8206283—1). NTIS (US Sales Only), PC A02/M 
A01. File Number DE86700514. 

From 2. IMRI-NRC conference on advanced NDE technol- 
ogy; Montreal, Quebec, Canada (31 May 1982). 

The Chalk River Nuclear Laboratories of AECL have per- 
formed a preliminary feasibility study on the applicability of com- 
puter assisted tomographic techniques to detect the internal struc- 
ture of logs. Cross sections of three logs have been obtained using a 
medical CAT scanner. The results show that knots, rot and growth 
rings are easily recognized in both dry and wet logs. 


13968 (AECL—8571) Tomography. An overview of the 
AECL program. Allan, C.J.; Keller, N.A.; Lupton, L.R.; 
Taylor, T.; Tonner, P.D. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Oct 
1984. 39p. (CONF-8408115—2). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700525. 

From Topical meeting on industrial applications of comput- 
ed tomography and NMR imaging; Hecla Island, Manitoba, Canada 
(13 Aug 1984). 

Tomography is a non-intrusive imaging technique being de- 
veloped at CRNL as an industrial tool for generating quantitative 
cross-sectional density maps of objects. Of most interest is 
tomography’s ability to: distinguish features within complex geome- 
tries where other NDT techniques fail because of the complexity of 
the geometry; detect/locate small density changes/defects within 
objects, e.g. void fraction measurements within thick-walled ves- 
sels, shrink cavities in castings, etc.; provide quantitative data that 
can be used in analyses, e.g. of complex processes, or fracture me- 
chanics; and provide objective quantitative data that can be used 
for (computer-based) quality assurance decisions, thereby reducing 
and in some cases eliminating the present subjectivity often encoun- 
tered in NDT. The CRNL program is reviewed and examples are 
presented to illustrate the potential and the limitations of the tech- 
nology. 


13969 (CEA-CONF—7682) Application of the slow trac- 
tion method for the study of stress of various mate- 
rials used in nuclear energy. Pinard Legry, G. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). 
Nov 1984. Ip. (In French). (CONF-8411178—1-Summ.). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85752285. 

From 13. working group meeting on nuclear corrosion; 
Roma, Italy (8 Nov 1984). 

Published in summary form only. 


13970 (INFO—0110) Ultrasonic sizing of fatigue cracks. 
Burns, D.J. (Atomic Energy Control Board, Ottawa, Ontar- 
io (Canada)). Dec 1983. 122p. NTIS (US Sales Only), PC 
A06/MF A01. File Number DE86700527. 

Surface and buried fatigue cracks in steel plates have been 
sized using immersion probes as transmitters-receivers, angled to 
produce shear waves in the steel. Sizes have been estimated by 
identifying the ultrasonic waves diffracted from the crack tip and 
by measuring the time taken for a signal to travel to and from the 
crack tip. The effects of compression normal to a fatigue crack and 
of crack front curvature are discussed. Another diffraction tech- 
nique, developed by UKAEA, Harwell, is reviewed. 


13971 (N—85-34406) Thermal stress analysis of a new 
turbine shroud seal concept. Handschuh, R.F. (National Aer- 
onautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Aug 1985. 16p. (NASA-TM— 
87082; E—2666; USAAVSCOM-TR—85-C-16). NTIS, PC 
A02/MF AO1. 
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The thermal stress field of a two piece turbine shroud seal 
concept was analyzed and results compared to one piece designs by 
finite element analysis. The two piece seal has independently 
formed structure (substrate) and ceramic components that are as- 
sembled at ambient conditions. The boundary conditions used for 
analysis were hot gas surface temperatures of 1370 and 1650 C 
(2500 and 3000 F) and cooled surface temperature of 700 C (1285 
F). The resulting thermal stress field, of the two piece seal when 
compared to the one piece seals in the region of all ceramic materi- 
al, was reduced substantially. 


13972 (UCID—19323-85-1, pp 63-68) Characterization 
of radiographic variables in the ultra-low to low energy range 
(5kV-50kV). Fletcher, S.; Haskins, J.J. (Lawrence Liver- 
more National Lab., CA). Mar 1985. NTIS, PC A05/MF 
AO01. File Number DE86001558. Contract W-7405-ENG-48. 
In Mechanical Engineering Department. Engineering Re- 
search yroares report, October 1984-March 1985. 
is work two objectives: (1) to design and conduct ex- 
periments to characterize the effects of film processing, tubehead 
design, and power-supply design on film quality of various radio- 
graphic films in the ultra-low energy range (5 kV-50kV); and (2) to 
characterize and relate x-ray energy spectra to its radiographic 
counterparts. Some initial computer-simulated spectra have been 
obtained for various energies in the ultra-low energy range for 
tungsten, copper, and chromium target tubes. Trends in the com- 
puter-simulated data indicate the presence of a unique, optimum, 
accelerating voltage for each target material. The accelerating volt- 
age maximizes the ratio of the number of photons in the low-energy 
peaks to the total number in the spectra. The major thrust of the 
research will occur from April through August 1985, after the 
equipment is assembled and modified. Research to determine the 
benefits of using alloy targets for low-energy radiography is also 
underway. 


13973 (UCID—19323-85-1, pp 69-80) Research in quan- 
titative ultrasonic nondestructive evaluation. Streit, R.D.; 
Clark, G.A. (Lawrence Livermore National Lab., CA). Mar 
1985. NTIS, PC A0S/MF AO1. File Number DE86001558. 
Contract W-7405-ENG-48. 

In Mechanical Engineering Department. Engineering Re- 
search progress report, October 1984-March 1985. 

e goal of research in ultrasonic quantitative nondestruc- 
tive evaluation (QDNE) is to develop tools to interpret ultrasonic 
data in terms that are physically meaningful. The research is divid- 
ed into four tasks: (1) modeling the meteorology mode of the 
acoustic m-roscope, (2) processing the meteorology data to 
remove undesired artifacts and system noise, (3) system identifica- 
tion for interpretation of A-, B-, and C-type ultrasonic scans, and 
(4) pulse preshaping to improve the spectrum of the ultrasonic 
pulse used in component interrogation. Progress made in these tasks 
is discussed. Additionally, the pulse preshaping system has been 
studied and a prototype unit has been placed on order. In the re- 
maining 6 months, furthering each of the four research tasks will be 


pursued to bring to practice many of the newly developed capabili- 
ties. 
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13974 (EGG—10282-4049) High-spatial-resolution streak 
image tube. Hinrichs, C.K.; Olsen, R.W. (EG and G Energy 
Measurements, Inc., San Ramon, CA (USA)). Dec 1985. 
Contract AC08-83NV10282. 26p. (CONF-851136—5). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE86005736. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; San Diego, CA, USA (4 Nov 1985). 

A new streak tube was designed to provide improved spatial 
resolution across a large-diameter photocathode to obtain more spa- 
tial information. The first version of the tube did not employ an ac- 
celerator electrode. Tube design goals were achieved when operat- 
ing at 30 kV. Spatial resolutions of 19 line pairs per millimeter (Ip/ 
mm) or better were measured across a 1-in.-diameter photocathode 
at one focus voltage providing 500 Ip of limiting resolution, and 
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measured time resolutions of 62 to 100 ps, depending on the wave- 
length of illumination. The electronic resolution is limited by chro- 
matic aberrations to about 57 Ip/mm; the overall tube resolution is 
limited to about 30 lp/mm by the 2-micron phosphor particle size 
used in the screen. In the second design, an accelerator electrode 
was placed in close proximity to the cathode to rapidly accelerate 
the photoelectrons. The chromatic aberration was dramatically re- 
duced and the limiting time resolution was reduced to about 3 ps, 
making this version useful for inertial confinement fusion experi- 
ments. Reduction of the chromatic aberration allows good resolu- 
tion at further off-axis positions so that a 2-in. photocathode can be 
used, approximately doubling the number of line pairs of resolution 
to about 1000. Detailed tube characteristics are provided herein. 


13975 (EGG-EA—7091) Microdiagnostics for prototype 
instrumentation. Bergeson, G.C. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Nov 1985. Contract AC07-76I1D01570. 
139p. NTIS, PC A07/MF A0O1; 1; GPO Dep. File Number 
DE86005320. 

This research has resulted in a diagnostic technique which 
enables a digital microprocessor based electronic instrument to test 
all or part of itself with little user interaction and without the need 
of external test equipment. This technique is called microdiagnos- 
tics. Microdiagnostics is presented as a set of design rules and 
guidelines which assist the design engineer in implementing auto- 
matic fault diagnostics into his designs. Microdiagnostics allows the 
USER of an electronic system to locate and repair hard system 
faults by stimulating the circuit under test, compressing the result- 
ing test data, and presenting the test results to the user in simple 
and meaningful messages. Microdiagnostics utilizes the resources of 
the existing central processing unit (CPU) to make all test deci- 
sions. These decisions are based on a data compression technique 
known as signature analysis. Fault location consists of comparing 
good signatures obtained from a known good circuit with measured 
signatures of an identical circuit under test. If key signatures on the 
circuit under test match the good signatures, the circuit is assumed 
fault free. If any signatures do not match the ones produced by a 
known good unit, the circuit under test has failed and a fault back- 
tracing algorithm is automatically executed to isolate the fault. Mi- 
crodiagnostics does not use an external signature analyzer, but im- 
plements signature analysis as part of the system software. This 
method of signature analysis is called "software signature analysis” 
(SSA). A system which uses microdiagnostics becomes an "expert 
system” which automatically directs the user through the fault de- 
tection process until a fault is isolated. Microdiagnostics frees the 
troubleshooter from dependence on schematics, wire lists, and sig- 
nature tables. 


13976 (SAND—85-1103) Statistical analysis of data from 
the solderability testing of electroless nickel plated Kovar 
leads. Fisher, R.E.; Hall, I.J. (Sandia National Labs., Albu- 
querque, NM (USA)). Jan 1986. Contract AC04- 
76DP00789. 35p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86005970. 


Many Sandia National Laboratories components require 
electrical leads to be soldered to an assembly such as a printed 
wiring board. In late 1982, a supplier reported to Sandia that they 
had problems soldering leads of a 14/16 pin integrated circuit flat- 
pack to printed wiring boards. These problems led to the investiga- 
tion described herein of the fluxes used in solder-dipping. This 
study shows that Alpha 611 flux, used by the supplier, is not active 
enough to wet an electroless nickel-plated surface that has been ex- 
posed to 200C for 16 hours (which is a condition seen in produc- 
tion prior to soldering). Two Blackstone fluxes included in the 
study did provide uniform wetting in this situation and also for 
room temperature curing, even though the time in flux ranged from 
.25 to 10 minutes. Blackstone 642 flux had a higher wetting rate 
and lower contact angle than Blackstone 2508. However, Flux resi- 
dues of B-642 contain chloride ions; therefore, B-2508 has now 
been adopted by the supplier. 
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13977 (SLAC-PUB—3760) Properties of thin anti-multi- 
pactor coatings for klystron windows. Nyaiesh, A.R.; 
Garwin, E.L.; King, F.K.; Kirby, R.E. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Aug 1985. 
Contract AC03-76SFO00S15. 18p. (CONF-851174—28). 
NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE86005661. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

Low secondary electron emission yield (1 to 1.3), low rf-loss 
films are of interest as coatings for alumina ceramic high power 
klystron windows. Air-oxidized Cr films offer an alternative to 
TiN. This work shows that they have the required resistivity for 
low rf-loss, combined with stability in the secondary electron emis- 
sion (SEE) yield under backout and electron bombardment. SEE, 
AES, XPS, ELS, oxidation, bakeout and electron bombardment re- 
sults are presented for Cr and TiN layers deposited by sputtering 
onto high density alumina substrates. The surface of TiN oxidized 
to a 9A thick TiO. layer which, under bakeout to 550°C in 
vacuum, thinned to 6A. This extreme layer-thinness resulted in a 
significant drop in the SEE yield which, unfortunately, was reversi- 
ble upon re-oxidation. The oxidized layer on Cr was 17A of Cr2Os 
which thinned to 13A upon bakeout. This thicker oxide layer pro- 
duced a stable SEE yield which, although not as low as oxidized 
TiN, is sufficient to prevent electron multipactor. Windows cov- 
ered by air-oxidized Cr films are at least as good, under tube proc- 
essing conditions, as the best TiN-coated windows. 


13978 (UCID—20602) Semiconductor device modeling 
with BURN42: a one-dimensional code for modeling solid 
state devices. Orvis, W.J.; Yee, J.H. (Lawrence Livermore 
National Lab., CA (USA)). Aug 1985. Contract W-7405- 
ENG-48. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86005101. 

Version 42 of the BURN series of computer codes, models a 
one-dimensional semiconductor device in a simple external circuit. 
This code will model a two-pole semiconductor device made from 
a single material (currently assumed to be silicon) with an arbitrary 
doping profile. The code handles high and low applied voltages, 
high and low temperatures, and includes electrical generation of 
heat in the modeled device. The code has been used to model semi- 
conductor diode operation and failure during high voltage tran- 
sients, similar to those expected to be generated by an electromag- 
netic pulse (EMP) or a beam of intense microwaves. The results 
agree well with experimental data and show some unexpected de- 
tails in the pulse failure threshold curve for a small signal diode. 


13979 (UCRL—50025-85-3) EE Technical Review. (Law- 
rence Livermore National Lab., CA (USA)). Dec 1985. 
Contract W-7405-ENG-48. 79p. NTIS, PC A05/MF A0Ol1; 
GPO Dep. File Number DE86005304. 

Brief summaries are given of electronics engineering work, 
including: laser engineering, engineering research, nuclear energy 
systems, engineering services, and field test systems. Individual 
papers are abstracted separately. (LEW) 


13980 (UCRL—93545) Radar cross section reduction by 
lumped, linear, passive loading. Bevensee, R.M. (Lawrence 
Livermore National Lab., CA (USA)). Oct 1985. Contract 
W-7405-ENG-48. 6p. (CONF-860347—1). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86002855. 

From IEEE national radar conference; Los Angeles, CA, 
USA (12 Mar 1986). 

A general analysis describing total power scattered from 
lossy, electrically linear bodies of arbitrary shape, excited by single- 
frequency plane waves, is modified to treat bistatic scattered 
power, p/sub sc/, in a specified solid angle. Formulas are given for 
the passive load at a selected port to minimize p/sub sc/ in terms of 
four real radiation field parameters and the input impedance. The 
analysis is illustrated for a thin-wire aircraft model, A/2 long. p/sub 
sc/ in a 60° cone is first minimized for nose-on incidence of a circu- 
larly-polarized wave, and then reduced for many incident waves by 
lumped loading at two ports. An iterative scheme was employed to 
converge on the loads. Even the simple loading scheme employed 
reduced p/sub sc/ by at least 12.8 dB for each of the 56 directions 
of incidence within the 60° scatter cone. 
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13981 Efficient signal recovery from pulsed lasers. 
Kumar, D.; Nauman, R.V.; McGlynn, S.P. (Department of 
Chemistry, Louisiana State University, Baton Rouge, Lou- 
isiana 70803). Review of Scientific Instruments; 57: No. 3, 
365-369(Mar 1986). 

This paper is complementary to a recent work [Kumar et al., 
Rev. Sci. Instrum. 54, 463 (1983)] that described a simple, inexpen- 
sive technique for correcting laser-induced, pulsed signals for fluc- 
tuations of the individual laser excitation pulses. This inexpensive 
pulse-by-pulse correction technique, based on analog circuitry, ex- 
hibits an improved time-constant characteristic and is applicable to 
both linear and nonlinear processes. Circuit details are presented 
here and the versatility of the technique is illustrated by laser opto- 
galvanic spectroscopy of the iodine molecule. m. 


13982 Ku-band radiation produced by a relativistic back- 
ward wave oscillator. Leifeste, G.T.; Earley, L.M.; Swegle, 
J.A.; Poukey, J.W.; Miller, R.B.; Crist, C.E.; Wharton, C.B.; 
Ballard, W.P. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Journal of Applied Physics; 59: No. 4, 
1366-1378(15 Feb 1986). Contract AC04-76DP00789. 

Reported in this paper are the results of an experiment to 
produce high-power Ku-band (12—18 GHz) microwave radiation 
from a backward wave oscillator (BWO) driven by a relativistic 
electron beam. Experimentally measured output power was about 
250 MW at 12.5 GHz and 100 MW at 14 GHz. A description of the 
slow wave structure is given along with theoretical predictions of 
the vacuum waveguide dispersion relations. The diagnostics to de- 
termine the frequency and power of the device are described. Fi- 
nally, comparisons between the experimentally measured frequency 
and power, and the analytic and numerical simulations of the BWO 
are made. 


13983 Properties of Al/p-CdTe Schottky barriers. Chu, 
T.L.; Chu, S.S.; Ang, S.T. (Southern Methodist University, 
Dallas, Texas 75275). Journal of Applied Physics; 58: No. 11, 
4296-4299(1 Dec 1985). 


Al/p-CdTe Schottky barriers diodes were prepared from the 
Te (111) face of lightly doped p-type CdTe single crystals. The 
characteristics of the diodes have been found to depend strongly on 
the surface preparation of CdTe. The current-voltage characteris- 
tics of diodes prepared from Br2-CHsOH etched surfaces are domi- 
nated by the tunneling mechanism with high saturation current den- 
sities. The use of Br2-CH;OH etch followed by heating in hydrogen 
has pronounced effects on the diode quality factor and saturation 
current densities due to the restoration of the surface stoichiometry. 
The C-V measurements at 1 and 10 MHz indicate that Schottky 
diodes prepared from Br2-CHsOH etched and 450°C hydrogen-an- 
nealed CdTe have a barrier height of 0.76 V and that diodes pre- 
pared from Br2-CHsOH etched or lower-temperature hydrogen-an- 
nealed CdTe show larger barrier heights. In latter cases, the barrier 
height appears to be controlled by the metal-semiconductor inter- 
face states. In Al/p-CdTe Schottky barriers with low interface state 
density, the temperature dependence of the saturation current densi- 
ty suggests that diffusion is the dominant mechanism of current 
transport, due presumably to the low carrier density in CdTe. 


13984 Role of short-circuiting pathways in reduced ZnO 
varistors. Sonder, E.; Levinson, L.M.; Katz, W. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37831). Journal of Applied Physics; 58: No. 11, 4420- 
4425(1 Dec 1985). Contract AC05-840R21400. 

Electrical measurements and secondary ion mass spectrome- 
try (SIMS) observations have been made to elucidate the mecha- 
nisms involved in the degradation of ZnO varistors at elevated tem- 
peratures in reducing atmospheres. The electrical measurements in- 
dicate that the degradation sensitivity depends to some extent on 
varistor composition but can be highly variable for different varis- 
tors of the same formulation and even within a given varistor 
sample. The SIMS data indicate that oxygen ions are highly mobile 
when varistors are heated above 290°C, and it is proposed that 
flaws, such as microcracks in the varistors, act as conduits for 
oxygen at elevated temperatures. A circuit model in which a re- 
duced varistor is characterized by short-circuiting regions around 
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such flaws predicts an electric field versus current density that is 
similar to that observed in experiments. 


13985 (OA-Trans—2766) Conductor shrouding. (Overseas 
Relations Branch Translation Service, London (UK); Elec- 
tricite de France, 75 - Paris). Sep 1985. Translated from 
SERECT (EDF) Draft Technical Specification B.T.440 of 
October 1979. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number F)E86900559. 

This specification related to shrouding used to carry out 
work on overhead networks, at a voltage not exceeding 1000V. 
The aim of this specification is to define for the shrouding speci- 
fied: the application (or use), the operational and dimensional char- 
acteristics, the general design principles, the information to be 
marked on the rim, the approval procedure, acceptance tests and 
checks. While the specification is still at a provisional stage, it can- 
cels and replaces the earlier version of B.T.440 of December 1976. 
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REFER ALSO TO CITATION(S) 12653, 12661, 12732, 12864, 12890, 12897, 
12898, 12900, 12904, 13184, 13393, 13509, 13544, 13554 


13986 (AD-A—159010/8/XAB) Determination of particle 
density distributions above fluidized beds. Master's thesis. 
Piper, G.A. (Massachusetts Inst. of Tech. Cambridge 
(USA). Dept. of Ocean Engineering). Mar 1985. 25lp. 
NTIS, PC A12/MF AOI. 

An experimental apparatus to measure the particle density 
distribution in the freeboard of an atmospheric fluidized bed was 
designed and constructed. The density versus height measured by 
the sampling apparatus gives a similar exponential decrease as pre- 
vious investigations have found. A particle trajectory model is de- 
veloped which calculates the height and particle density distribu- 
tions above the bed surface of an atmospheric fluidized bed. The 
parameters input to the model are the superficial velocity, initial 
particle velocity, gas jet velocity and duration, and the particle size 
distribution of the bed mass. The model was evaluated using the ex- 
perimental data for jet velocity, duration, and particle size. The 
predicted slope of the particle density versus height in the free- 
board agrees with the experimentally measured slope within 20%. 
A sensitivity analysis, using the trajectory model, resulted in a de- 
termination of the particle distributions in the freeboard of a fluid- 
ized bed as affected by varying the input parameters to the trajecto- 
ry model. The most significant effects were achieved when the jet 
velocity or duration was altered. 


13987 (CONF-8311266—, pp 174-189) Research work 
and commercial applications of fluidized-bed boilers for low- 
calorific-value fuels in Finland. Jahkola, A. 1983. NTIS (US 
Sales Only), PC A1l4/MF AO1. File Number DE86770062. 

From Finnish Austrian workshop on energy from wood; 
Vienna, Austria (14 Nov 1983). 

Fluidized-bed combustion has been applied in Finland in 
pyrite ovens and in industrial waste incinerators since the 1960's. 
Since mid-1970's the research and development activities have been 
directed at the energy economical utilization of domestic fuels, at 
first, at peat and bark, but later on at other low-calorific-value 
fuels, such as municipal solid wastes and coal types rich in sulphur 
and ash. Aside with the direct combustion also fluidized-bed gasifi- 
cation has in recent times become a target of the research and de- 
velopment. Fluidized-bed technology has been studied and devel- 
oped in Finland both on the basis of conventional, i.e. bubbling and 
on the basis of fast circulating bed principle. Operation experiences 
have been very favorable, and it can be seen that fluidized bed 
combustion has began seriously to compete with pulverized and 
grate combustion. With fluidized bed boilers, particularly with cir- 
culating beds, it has been possible to use, without constructional 
changes, a very large variety of fuels, ranging from coal to peat 
and wastes. The efficiency, reliability and load-following ability of 
fluidized bed boilers have been good. 
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13988 (DOE/ER/04461—T2) Comparison between a pro- 
pane-air combustion front and a helium-air simulated combus- 
tion front. Barraclough, S. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Dec 1983. Contract AC02- 77ERO4461. 
175p. Massachusetts Inst. of Tech. Energy Lab. - E19-439, 
Cambridge, MA 02139. File Number T1I85011911. 

Thesis. 

Turbulent combustion experiments were performed in a right 
cylindrical combustion bomb using a premixed propane-air gaseous 
fuel. The initial conditions inside the combustion chamber were 
three psig and room temperature. Prior to spark firing, the turbu- 
lence intensity inside the combustion chamber was measured and 
could be varied over a ten fold range. The effect of initial turbu- 
lence intensity on turbulent flame propagation was investigated. 
Two regimes of turbulent combustion were identified, which is in 
agreement with a previous investigator's results. One of them, a 
“transition regime” occurs when the turbulence intensity is approxi- 
mately twice the laminar flame speed. Within the transition regime, 
the turbulent burning speed is linearly proportional to initial turbu- 
lence intensity and independent of laminar flame speed and turbu- 
lence length scale. A high pressure helium front was injected into 
the combustion chamber to simulate the combustion front. Since 
the helium front is isothermal, hot-wire anemometry can be used to 
quantify the change in turbulence intensity ahead of the propagat- 
ing front. The helium front was found to have different characteris- 
tics than the combustion front. 


13989 (IFRF-F—37/a/9) AP-9 trials report: the reduc- 
tion of NO/sub x/ emission from oil and gas fired industrial 
furnaces. Akiyama, T.; Witkamp, J.G.; Payne, R. (Interna- 
tional Flame Research Foundation, Ijmuiden (Netherlands)). 
Feb 1983. 79p. IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands. 

The second phase of the work carried out for the Govern- 
ment of the Netherlands in relation to the reduction of NOx emis- 
sions from oil and gas fired furnaces is described. In the first inves- 
tigation an important conclusion was that for the six industrial 
burners investigated, having optimized their performance in terms 
of NOx emissions there was in fact very little effect of the burner 
concept upon their low-NOx performance. Therefore for this 
second phase a single flexible burner concept was used. The objec- 
tives were to characterize the influence of firing conditions includ- 
ing furnace loading, thermal environment and furnace confinement 
on NOx emission level and smoke number. To achieve this both 
IFRF horizontal experimental furnaces were used with both high 
and low heat extraction in combination with burners designed 
nominally for 2 and 4 MW firing rate. Full details of these results 
are given. By applying the staged combustion technique, the free- 
dom to comprise between both emission levels was also character- 
ized for each furnace condition, leading to a determination of the 
achievable low NOx performance for the single heavy fuel used. 
The degree of furnace confinement over the flame region was 
found to play a significant role on not only NOx emission level but 
also the flame form and onset of smoke emission. Finally, a NOx 
correlation parameter was developed in the combined form of ther- 
mal input/flame volume, heat extraction rate and furnace confine- 
ment. The validity of this parameter was further ascertained by ap- 
plication of data from other furnace trials, resulting in a good 
agreement over a wide range of input conditions and furnace/ 
burner design. (J.C.R.) 


13990 (IFRF-G—14/a/2) Background and programme 
outline for the IFRF burner near field aerodynamics project. 
Bortz, S. (International Flame Research Foundation, Ijmui- 
den (Netherlands)). Dec 1983. 36p. IFRF, P.O. Box 10000, 
1970 CA Ijmuiden, Netherlands. 

Results are presented of the background studies which have 
led to the formulation of the IFRF members programme concern- 
ing the near field aerodynamics of swirl burners. A review of exist- 
ing experimental data and similarity parameters which have been 
used to predict phenomena in swirling flows has shown that certain 
aspects of swirling flows particularly recirculated mass flow rates in 
the internal recirculation zone and mixing intensities between differ- 
ent flow regions are not very well understood. This inability to pre- 
dict swirling flow phenomena is partially attributal to a lack of un- 
derstanding about what physical forces give rise to the special and 
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sometimes remarkable characteristics exhibited by swirling flows. 
An experimental programme is proposed which is based on assess- 
ing the validity and usefulness of the appropriate analytic solutions 
to the equations of motion available, in geometries and with veloci- 
ties which simulate industrial swirl burner conditions, and to extend 
the analytic solutions where it is necessary with empirical correc- 
tions. The final phase of the programme would consist of real 
burner tests in order to incorporate the effect of combustion into a 
model of the near field aerodynamics of swirl burners, and the for- 
mulation of a predictive tool for use in burner design. (J.C.R.) 


13991 (N—85-35198) Energy Efficient Engine Program 
technology benefit/cost study, volume 2. Gray, D.E.; Gard- 
ner, W.B. (Pratt and Whitney Aircraft, East Hartford, CT 
(USA)). Oct 1983. 109p. (NASA-CR—174766-VOL-2; 
PWA—5594-251-VOL-2). NTIS, PC A06/MF AOl1. 

In a benefit/cost study to identify turbofan engine technol- 
ogies required for the years 2000 to 2010, the benefits of those tech- 
nologies were formulated, and programs for developing the tech- 
nologies required for that time period were formulated. It is shown 
that there are still many potential benefits to be realized from the 
advancement of gas turbine engine technology. Preliminary tech- 
nology concepts that might be amenable to future development 
were ranked. Cycle studies, flowpath definition studies, and me- 
chancial configuration studies were used to identify and establish 
the feasibility of the technologies that would be required in the 
2000 to 2010 time frame. It is shown that a turbofan engine with 
advancements in aerodynamics, mechanical arrangements, and ma- 
terials offers significant performance improvements over 1988 tech- 
nology. The benefits of the technologies are assessed using fuel 
burn and direct operating cost plus interest (DOC+1). 


13992 (NP—6750577) Supply nozzles for rotary cup 
burners. (Jydsk Teknologisk Institut, Aarhus (Denmark)). 
1985. 20p. (In Danish). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86750577. 

EFP-84. 

Experiments are reported on rotary burners aiming at reduc- 
ing oil coke by the means of a special supply nozzle in the rotary 
cup. Replacement of a traditional pipe on the rotary cup of a rotary 
burner with a pipe with supply nozzle reduces the amount of oil 
coke with about 23% at the maximum load. 


13993 (NP—6770083) Mathematical modelling of flow- 
and mixing phenomena in tangential firings. Benesch, W. 
(Bochum Univ. (Germany, F.R.). Abt. fuer Maschinenbau). 
14 Feb 1984. 186p. (In German). NTIS (US Sales Only), PC 
A09/MF A0O1. File Number DE86770083. 

The model enables the calculation of three-dimensional gas 
and dust flow in consideration of buoyancy. Turbulence is taken 
into account by assuming an increased but constant vortex viscosity 
in the momentum equations and a constant vortex diffusivity in the 
convervation equation. The method provides a better basis for heat 
exchange calculations which until now were usually based an as- 
sumed flow fields. 


13994 (PB—86-102712/XAB) High-temperature — 
recuperator and combustion air-burner programs: 
summary, April 1981-March 1984, Topical report. Srompf, 
H.J.; Kotchick, D.M.; Coombs, M.G. (AiResearch Mie. 
Co., ” Torrance, CA (USA)). Aug 1985. 59p. (REPT—84- 
21508). NTIS, PC A04/MF AOl1. 

A study was performed for the development of a ceramic re- 
cuperator and its companion high-temperature preheated combus- 
tion air burner. The system is designed to operate in a variety of 
industrial flue gas streams with exhaust temperatures up to 2500F. 
Current ceramic recuperator and high-temperature burner systems 
were reviewed. Industrial processes with flue gas temperatures in 
excess of 1900F were identified and quantified to ascertain market 
potential. Conceptual designs of ceramic recuperators and burners 
were developed and evaluated for four promising industrial applica- 
tions. A preliminary reference design of a high-temperature com- 
bustion air system was developed for a typical steel soaking-pit ap- 
plication. The design and fabrication of a 5-MMBtu/hr prototype 
recuperator was completed. An industrial burner capable of operat- 
ing with 2000F combustion air was procured. A facility capable of 
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testing the high-temperature burner and recuperator at design oper- 
ating conditions was designed and fabricated. Testing of the burner 
and recuperator were completed. 


13995 (PB—86-103801/XAB) Development and commer- 
cialization of pulse-combustion commercial steam boilers. 
Annual report, April 1984-March 1985. Hollowell, G.T.; 
Belles, F.E.; Kardos, P. (Forbes Energy Engineering, Inc., 
Sreees "MA (USA)). Apr 1985. 56p. NTIS, PC A04/ 


This annual report presents the first year’s accomplishments 
in the area of pulse-combustion-based high-efficiency commercial 
steam boilers with targeted inputs of 500,000 and 2,000,000 Btu/hr. 
Heat-transfer data, derived through the use of a specially designed 
test rig, are part of this report. 


13996 (PB—86-103819/XAB) High-temperature ceramic 
recuperator and combustion air burner programs: testing of a 
high-temperature burner. Topical report, April 1981-October 
1983. Strumpf, H.; Kotchick, D.; Coombs, M.; Hossepian, 
G. (AiResearch Mig. Co., Torrance, CA (USA)). Aug 1985. 
122p. (REPT—84-21510). NTIS, PC A06/MF AO1. 

The report describes part of a comprehensive effort per- 
formed to support the development of a high-temperature waste 
heat recovery system. The system includes a ceramic recuperator 
and a high-temperature combustion air burner. This topical report 
covers the testing of a high-temperature, preheat, 15-MMBtu/hr in- 
dustrial burner. The burner was successfully operated at preheated 
air temperatures up to 2000F. 


13997 (PB—86-105079/XAB) High-temperature ceramic 
recuperator and combustion air burner programs: seal devel- 
opment. Topical report, April 1981-October 1983. Strumpf, 
H.; Kotchick, D.M.; Coombs, M.G. (AiResearch Mfg. Co., 
Torrance, CA (USA)). Aug 1985. 83p. (REPT—84-21509). 
NTIS, PC A05/MF AOi. 

This report describes part of a comprehensive research effort 
performed to support the development of a ceramic recuperator 
and its companion high-temperature preheated combustion air 
burner. The system is designed to operate in a variety of industrial 
flue gas streams with exhaust temperatures up to 2500F. The recu- 
perator design required the development of high-temperature com- 
pliant tube seals and the development of high-temperature compli- 
ant shell seals. Seals utilizing ceramic fiber and/or refractory 
mortar were successfully developed, resulting in air leak rates well 
below the design limit of 25 cu in/min for each joint. 


13998 (STEV-FBA—85-19) Power process for wet peat 
including recovery of the heat of formation of fuel moisture. 
Stenberg, P.; Lyngfelt, A. (Statens Energiverk, Stockholm 
(Sweden)). May 1985. 41p. (In Swedish). (CTH-IE-A—85- 
143). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86750600. 

In an atmospheric power process for wet peat, the heat of 
evaporation of the moisture will be lost with the stack gases. How- 
ever, the combustion and the cooling of the flue gas can be accom- 
plished under pressure. Thus the vapour in the flue gas will con- 
dense at a temperature high enough to enable the production of 
secondary low pressure steam. This report shows that this will give 
a considerable increase of the efficiency of a power process for peat 
of high moisture content. The report also includes a parameter 
study showing the effect of variations in input data. The advantage 
of the outlined process is that the difficult and expensive drying of 
the peat is avoided. 


13999 (STF—15A84026, pp 157-177) Fire resistance 
tests of solid fuel fired fireplaces and chimneys. i984. (In 
Norwegian). NTIS (US Sales Only), PC A10/MF A01. File 
Number DE86750605. (CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

. Refractory materials and methods in relation to fireplaces 
fired with solid fuels and also chimneys are discussed in this paper. 
General claims relating to fire precautions are also presented. 6 
drawings. 
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14000 (STF—15A84026, pp 50-60) Examples of bigger 
chips and bark incineration plants. 1984. (In Norwegian). 
NTIS (US Sales Only), PC A10/MF AOl. File Number 
DE86750605. (CONF-8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 

1984). 

, The mode of operation of several bigger incineration plants 
for chips and bark are examined in this paper. 10 drawings. 


14001 (STF—15A84026, pp 61-73) Biomass- and waste- 
fuelled fluidized bed. 1984. (In Norwegian). NTIS (US Sales 
Only), PC A10/MF AOl. File Number DE86750605. 
(CONF-8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 
The principles for biomass- and waste-fuelled fluidized beds 
are described in this paper. Pollution from waste gases is examined. 
10 drawings, 4 tables. 


14002 (STF—15A84026, pp 103-105) Design of small 
chip-fired heat plants. 1984. (In Norwegian). NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE86750605. 
(CONF-8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 

1984). 

, The paper discusses the design of small chip-fired heat 
plants. The serviceableness concerning such plants is discussed. 


14003 (STF—15A84026, pp 106-112) Small wood-fired 
furnaces. The state and trends. 1984. (In Norwegian). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE86750605. (CONF-8403220—). 
From Bio-fuel day seminar; Trondheim, Norway (27 Mar 

1984). 

: The paper discusses the state and trends concerning the de- 
velopment work of small wood-fired furnaces in Norway. 8 draw- 
ings. 


14004 (STF—15A84026, pp 113-116) Small furnaces for 
fuel pellets and charcoal. 1984. (In Norwegian). NTIS (US 
Sales Only), PC A1l0/MF A0O1. File Number DE86750605. 
(CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

This paper comprises the development work concerning 
small furnaces for fuel pellets and charcoal in Norway. 2 drawings. 


14005 (STF—15A84026, pp 117-126) Experiences from a 
straw-fired heating plant. 1984. (In Norwegian). NTIS (US 
Sales Only), PC A1l0/MF AO1. File Number DE86750605. 
(CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

This paper deals with operating conditions and economic 
analysis of a straw-fired heating plant at Aas (Norway). 3 drawings, 
3 tables. 


14006 (STF—15A84026, pp 127-141) Firing with fuel 
pellets in heating-plants. 1984. (In Norwegian). NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE86750605. 
(CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

The paper discusses fuel pellets from biomass, a market 
study on pellets, local production capacities, and also design of sev- 
eral pellet-fired heat plants. 12 drawings. 


14007 (STF—15A84026, pp 178-182) Safety experiences 
from solid fuel-fired plants. Introductions. 1984. (In Norwe- 
gian). NTIS (US Sales Only), PC A1l0/MF AOl. File 
Number DE86750605. (CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

The paper comprises a fire insurance company's experience 
concerning fire hazards at solid fuel-fired plants. Instructions are in- 
cluded. 
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14008 (STUDSVIK-EI—85-40) Corrosion/erosion of ma- 
terials for fluidized bed combustion. Progress report No. 2. 
Haeggblom, E. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Apr 1985. 25p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86750178. 

This paper reports the corrosion results of cooled specimens 
mounted upon in-bed tubes and uncooled specimens mounted in the 
free-board of a 16 MW AFBC. Cooled unalloyed and low alloyed 
pressure vessel steels have been heavily corroded and eroded, but 
12 Cr-1Mo steel have markedly better resistance. Uncooled Fe-Cr- 
Al alloys resisted the test in the freeboard with limited total attacks 
and no intergranular corrosion, while nickel base alloys were sig- 
nificantly more corroded. 


4220 Underground Engineering 
REFER ALSO TO CITATION(S) 12632 


4230 Marine Engineering 


REFER ALSO TO CITATION(S) 12678, 12686, 12687, 13173, 13174, 14752, 
14762 


14009 (DTH-ISVA-PR—62) Technical University of 
Denmark, Institute of Hydrodynamics and Hydraulic Engi- 
neering, progress report. (Danmarks Tekniske Hoejskole, 
Lyngby. Inst. for Stroemningsmekanik og Vandbygning). 
1985. 66p. NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86770092. 


This paper presents experimental measurements of forces on 
pipelines exposed to a combined wave-current motion, in which the 
current direction is perpendicular to the direction of wave propaga- 
tion. Different angles of the alignment of the pipeline to the com- 
bined wave-current motion are investigated. The experiments are 
carried out in real waves which restrict the parameter value under 
consideration to 0 < KC < 15-20 and Re - 2 x 10% 


14010 (STF—17A82050) Resource assessment by produc- 
tion of offshore module-structures. Aaram, J. (SINTEF, 
Trondheim (Norway)). Sep 1982. 5p. (In Norwegian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86750236. 


There is a great need for advanced coordination and man- 
agement, when offshore module-structures are to be constructed. 
Untenable data can be a significant problem. There is need for an 
adequate coding scheme and classification system. All the work 
done must be classified, and the data must be continously recorded 
and systematically filed. A consecutive calculation method is well 
suited when untenable data are used. Offshore modules are very 
often altered during the construction period. The direct conse- 
quences of such alterations can be safely calculated with, but the 
indirect consequences are much more difficult to record. 


14011 (STF—71A84013) Effects of load modelling on dy- 
namic response: Marine riser systems. Bech, A. (SINTEF, 
Trondheim (Norway)). Mar 1984. 33p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86750233. 

Environmental forces will introduce motions in compliant 
offshore structures such as platforms and risers. The dynamic part 
of these forces are both time and space dependent, and the position 
at which load calculations are performed may therefore result in 
significant differences in structural response. The report details the 
effects of using actual versus static positions as a basis for wave 
force calculations in riser problems. Two riser systems have been 
studied. A drilling riser connected to a semi-submersible platform at 
325 m waterdepth and a production riser connected to a tension- 
legged platform at 350 m waterdepth. It is concluded that the ef- 
fects from using updated positions are significant, considering both 
displacements and stresses. A response difference in the riser sys- 
tems up to 25 % was observed by applying the two methods. 
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14012 (STF—71A84014) Effects of load modelling on dy- 
namic response: Articulated tower. Bech, A.; Leira, B.J. 
(SINTEF, Trondheim (Norway)). Apr 1984. 25p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86750604. 

The effects of using actual versus static positions as a basis 
for wave force calculations are evaluated. An articulated tower has 
been studied both by means of simplified analytical considerations 
and a numerical computer program. It is concluded that the effects 
of using instantaneous positions may be significant considering both 
load and response. Total wave load moments about the joint, dis- 
placements and internal moments in the tower are extracted from 
the analysis. Exitation of higher order vibration modes may be es- 
pecially important to fatique damage estimation and therefore the 
instantaneous positions should be applied in the wave force calcula- 
tion. 13 figures, 1 reference. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 14462, 14474 


14013 (NP—6750203) Selection of sampling points in 
emission measurements. Mundt, B. (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Heating and Ventilation). 
1985. 144p. (In Swedish). NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE86750203. 

The influence on the reliability of the results from emission 
measurements from the distribution of sampling points and the 
number of such points are studied in this thesis. It is shown that 
mistakes in the location and orientation of the probes can cause 
large errors. A review of the influence of the particles on the ve- 
locity profiles and on the distribution of dust in pipes is first given, 
then an emission model is built which e.g. considers changes in 
flow during the formation of velocity and concentration profiles. 
This model is used for studying the expected precision of different 
measuring strategies. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 13099, 13991 
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14014 (CERN—85-07) Generation of high fields for parti- 
cle acceleration to very high energies. Proceedings. (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). 10 Jun 1985. 270p. (ECFA—85/91; CONF-840957— 

NTIS (US Sales Only), PC A12/MF AO1. File Number 
1DE86700965. 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

A Workshop organised by the CERN Accelerator School, 
the European Committee for Future Accelerators and the Istituto 
Nazionale di Fisica Nucleare was held at the Frascati laboratory of 
INFN during the last week of September 1984. Its purpose was to 
bring together an inter-disciplinary group of physicists to review 
ideas for the acceleration of particles to energies beyond those at- 
tainable in machines whose construction is underway, or is current- 
ly contemplated. These proceedings contain some of the material 
presented and discussed at the Workshop, comprising papers on 
topics such as: the free-electron-laser, the lasertron, wakefield ac- 
celerators, the laser excitation of droplet arrays, a switched-power 
linac, plasma beat-wave accelerators and the choice of basic param- 
eters for linear colliders intended for the TeV energy region. 
(orig.). 
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REFER ALSO TO CITATION(S) 12745, 12856, 15125, 15383 


14015 (BNL—51921, pp 27-46) How to work with RHIC 
(really highly interesting collider). Young, G.R. (Oak Ridge 
National Lab., TN). 1985. NTIS, PC A17/MF AOl1. File 
Number DE86003124. (CONF-8504152—). Contract ACO0S5- 
840R21400. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Some issues pertinent to the design of collider rings for rela- 
tivistic heavy ions are presented. Experiments at such facilities are 
felt to offer the best chance for creating in the laboratory a new 
phase of subatomic matter, the quark-gluon plasma. It appears pos- 
sible to design a machine with sufficient luminosity, even for the 
heaviest nuclei in nature, to allow a thorough exploration of the 
production conditions and decay characteristics of quark-gluon 
plasma. Specific features of the proposed Relativistic Heavy-Ion 
Collider (RHIC) at BNL are discussed with an eye toward implica- 
tions for experiment. 


14016 (CERN—85-07, pp 3-12) Laser accelerators: 
Where do we stand. Lawson, J.D. (Science and Engineering 
Research Council, Chilton, England). 10 Jun 1985. NTIS 
(US Sales Only), PC Al1/MF AOI. File Number 
DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Numerous proposals for accelerating particles using laser 
light have been made over the past twenty years. After a brief his- 
torical review the current status of four categories of accelerator is 
reviewed. These are 1) near field (e.g. grating), 2) far field (inverse 
FEL) 3) inverse Cherenkov, and 4) beat wave. (orig.). 


14017 (CERN—85-07, pp 13-28) Two-beam, Wakefield 
and millimeter-wave accelerators. Weiland, T. (Deutsches 
Elektronen-Synchrotron, Hamburg, Germany, F.R.). 10 Jun 
1985. NTIS (US Sales Only), PC All/MF AOl. File 
Number DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The collection of topics addressed in this paper has the 
common feature that they all are thought of as new techniques for 
a feature high-gradient linear collider. However, apart from the fact 
that in all the three schemes (Two-Beam, Wakefield and mm-Wave) 
a metallic structure is used for guiding electromagnetic fields, they 
have very little else in common. Thus, I describe them sequentially. 
(orig./HSI). 


14018 (CERN—85-07, pp 29-34) Beat-wave and surfa- 
tron accelerators for particles. Dawson, J.M. (California 
Univ., Los Angeles). 10 Jun 1985. NTIS (US Sales Only), 
PC Al11/MF AOl1. File Number DE86780380. (ECFA—85/ 
91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The possibility of using intense space charge plasma waves 
to accelerate particles to high energy is considered. (orig./HSI). 


14019 (CERN—85-07, pp 87-91) Perspectives on free- 
electron laser driven very high gradient particle accelerators. 
Renieri, A. (ENEA, Frascati, Italy). 10 Jun 1985. NTIS (US 
Sales Only), PC Al1l/MF AO1. File Number DE86780380. 
(ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The prospects on the possible utilization of FEL sources for 
laser acceleration are reviewed. (orig.). 
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14020 (CERN—85-07, pp 117-122) Summary report of 
the working group 2 on near field accelerators. Weiland, T. 
(Deutsches Elektronen-Synchrotron, Hamburg, Germany, 
F.R.). 10 Jun 1985. NTIS (US Sales Only), PC All/MF 
AOl. File Number DE86780380. (ECFA—85/91; CONF- 
840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

General problems common to all three types of accelerators 
were found to be: Overall efficiency, Wake Field effects/limita- 
tions, Breakdown limit on gradients, Bright sources. We simply list 
these points. (orig./HSI). 


14021 (CERN—85-07, pp 123-127) Multi-stage Wake- 
field accelerators. Zotter, B. (European Organization for 
Nuclear Research, Geneva, Switzerland). 10 Jun 1985. 
NTIS (US Sales Only), PC A1ll/MF AO1. File Number 
DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Large field-gradients for ultra-high energy accelerators can 
be achieved in structures excited by intense, short particle bunches. 
In order to extract the energy from the driver at the fastest possible 
rate, it should be sent through a high-impendance aperture, just as 
the beam to be accelerated. It then has to be replaced periodically 
in short stages, which also minimizes the reduction of gradients due 
to blow-up or particle loss occuring in a driver interacting with the 
structure over a long distance. (orig.). 


14022 (CERN—85-07, pp 128-140) Wakeatron: accelera- 
tion of electrons on the wake field of a proton bunch. Rug- 
giero, A.G. (Fermi National Accelerator Lab., Batavia, IL). 
10 Jun 1985. NTIS (US Sales Only), PC Al1/MF AO1. File 
Number DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

We expose in this note an idea of how to accelerate a low 
intensity electron or positron bunch, travelling through a linear rf 
structure, following at short distance an intense proton bunch 
which leaves behind a wake field. This device acts like a transform- 
er where two beams are involved: one, made of protons, at high 
current and low energy, the other, made of either electrons or posi- 
trons, at low current and high energy. The two beams are coupled 
electromagnetically to each other by a specially designed rf struc- 
ture made of a long sequence of cavities. We discuss the use of this 
device for the design of an electron-positron linear collider at 1 
TeV energy per beam and luminosity 10°? cm?s’. (orig.). 


14023 (CERN—85-07, pp 141-146) BNL-NRCC-AECL 
laser grating accelerator experiment. Funk, L.W. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario). 10 Jun 1985. 
NTIS (US Sales Only), PC All/MF AOl1. File Number 
DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

A collaboration has been set up to take advantage of the 
unique capabilities of a laser developed by NRCC to explore the 
feasibility of acceleration of particles in the electric fields estab- 
lished over the surface of a grating by a laser beam. This report 
will review the history of the collaboration, discuss the characteris- 
tics of the equipment which is available to conduct the experiment, 
and present a timetable for experimental activities. (orig.). 


14024 (CERN—85-07, pp 147-155) Laser plasma 
LINAC, Palmer, R.B.; Baggett, N.; Claus, J.; Fernow, R.; 
Ghosh, A.; Giordano, S.; Radeka, V.; Stumer, I.; Takacs, 
P.; Warren, J. (Brookhaven National Lab., Upton, NY). 10 
Jun 1985. NTIS (US Sales Only), PC All/MF AOI. File 
Number DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 
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The grating accelerator concept is reviewed. The use of a 
double row of conducting droplets instead of a conventional grat- 
ing constrains the fields to a narrow band. The use of droplets also 
allows fields that will destroy the structure. RF modelling results 
are presented together with a simple theory of the fields. Coupling 
to incoming radiation is described. A possible laser specification is 
also given. (orig.). 


14025 (CERN—85-07, pp 166-174) Switched power 
linac. Willis, W. (European Organization for Nuclear Re- 
search, Geneva, Switzerland). 10 Jun 1985. NTIS (US Sales 
Only), PC All/MF A0Ol. File Number DE86780380. 
(ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The proposed linac is powered by switched pulses instead of 
radio frequency power, using distributed photodiodes driven by 
short pulses of light. If the required photodiode and light source 
requirements can be met, this device will have the following advan- 
tages; 1) Very short pulses can be produced by the high pervaence 
photodiodes, leading to a small stored energy; 2) The distribution 
of the power source over the whole accelerator surface allows a 
high density which can produce a large gradient; 3) The short 
pulse reduces the heating of accelerator structure and other gradi- 
ent limitations; 4) The power switching can be highly efficient; 5) It 
is straightforward to recover most of the energy in the pulse, rais- 
ing the overall efficiency or allowing the beam loading to be low- 
ered for fixed efficiency. Alternatively, multiple pulse schemes can 
be used to maintain high efficiency; 6) The high gradient and low 
beam loading give low wake field effects, and good output emit- 
tance. (orig.). 


14026 (CERN—85-07, pp 177-191) Summary report of 
the working group 3 on plasma accelerators. Joshi, C. (Cali- 
fornia Univ., Los Angeles). 10 Jun 1985. NTIS (US Sales 
Only), PC All/MF AOl. File Number DE86780380. 
(ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The plasma accelerators group, comprised of the participants 
listed above, considered two particular particle accelerator 
schemes: the Plasma Beat-Wave Accelerator (PBWA) and the 
Plasma Wake-Field Accelerator (PWFA). (orig./HSID. 


14027 (CERN—85-07, pp 192-194) Beat-wave accelera- 
tor: twenty questions. Lawson, J.D. (Science and Engineer- 
ing Research Council, Chilton, England). 10 Jun 1985. 
NTIS (US Sales Only), PC All/MF AOl. File Number 
DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Many questions in the field of accelerator physics, plasma 
physics and laser technology need to be addressed if a useful accel- 
erator based on the beat-wave principle is to be constructed. Many 
of these must be considered together rather than sequentially. An 
attempt has been made to set out a number of the more important 
questions in a logical manner. (orig.). 


14028 (CERN—85-07, pp 223-226) Space charge wave 
accelerators. Nation, J.A. (Cornell Univ., Ithaca, NY). 10 
Jun 1985. NTIS (US Sales Only), PC All/MF AO1. File 
Number DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

We present an account of experimental observations showing 
control of the wave phase velocity for a slow wave, measurements 
of the wave electric field, and indicate how these results might 
apply to an ion accelerator. An interesting and new possibility is 
also indicated, namely the use of fast waves for electron accelera- 
tors. In this case preliminary estimates indicate that comparable 
field gradients to those already obtained in the slow wave scheme 
should be obtainable in fast waves and that these field gradients can 
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be maintained at phase velocities close to the speed of light. (orig./ 
HSI). 


14029 (CERN—85-07, pp 238) Parameters for a laser- 
droplet LINAC. Palmer, R. (Brookhaven National Lab., 
Upton, NY). 10 Jun 1985. NTIS (US Sales Only), PC Al1/ 
MF AOl. File Number DE86780380. (ECFA—85/91; 
CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Parameters are presented for a LINAC using an ink-jet 
droplet structure powered by COs laser light, giving Vs=10 TeV 
e* and e collisions at a luminosity of 10** s' cm? (orig.). 


14030 (JINR—D-9-84-817, pp 52-62) Heavy ion accel- 
erators at GSI. Angert, N. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)). 1984. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

e status of the Unilac heavy ion linear accelerator at GSI, 
Darmstadt is given. A schematic overall! plan view of the Unilac is 
shown and its systems are described. List of isotopes and intensities 
accelerated at the Unilac is presented. The experimental possibilities 
at GSI should be considerably extended by a heavy ion synchro- 
tron (SIS 18) in combination with an experimental storage ring 
(ESR). A prototype of the RF-accelerating system of the synchro- 
tron has been built and tested. Prototypes for the quadrupole and 
dipole magnets for the ring are being constructed. The SIS 18 is 
designed for a maximum magnetic rigidity of 18Tm so that neon 
can be accelerated to 2 GeV/W and uranium to 1 GeV/u. The 
design allows also the acceleration of protons up to 4.5 GeV. The 
ESR permits to storage fully stripped uranium ions up to an energy 
of approximately R50 MeV/u. 


14031 (JINR—D-9-84-817, pp 43-51) Synchrotrons for 
heavy ion acceleration. Issinskij, I.B. 1984. (In Russian). 
NTIS (US Sales Only), PC A07/MF AOl1. File Number 
DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

¢ problem of obtaining maximum final ion energy in a 

synchrotron is considered. The linac with application of sources 
with high charge state of ions is shown to be the most promissing 
injection system. Present status of the JINR reconstructed synchro- 
tron complex intended for nucleus acceleration is described. Oper- 
ation of physical facilities in three experimental rooms is ensured at 
present by a highly efficient system for 500 MeV/nucleon-4.2 
GeV/nucleon nucleus extraction. Further increase in mass number 
and intensity of accelerated nuclei is supposed to be realized after 
increase of vacuum in the synchrophasotron ring by means of cryo- 
pumping at the expense of improvement of ion sources, increasing 
the energy of accelerator injector-linac up to 10-12 MeV/nucleon 
and replacement of the synchrotron by a superconducting strong- 
focusing synchrotron. Present status of other heavy ion synchro- 
tron is describad in brief. 


14032 (JINR—D-9-84-817, pp 3-13) Application of heavy 
ion accelerators for the solution of applied problems. Flerov, 
G.N.; Kuznetsov, V.I. 1984. (In Russian). NTIS (US Sales 
Only), PC AO7/MF AOl. File Number DE86780374. 
(CONF-8409295—). 
From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 
rospects of practical application of accelerated heavy ion 
beams which can be used for production of nuclear filters, highly 
effective cold cathodes in laser technique, in lithography, in medi- 
cine for isotope separation, etc. are described. Construction of spe- 
cialized heavy ion accelerators is shown to be necessary for solu- 
tion of the mentioned problems. The conducted analysis has re- 
vealed that a compact accelerator-cyclic implantator occupying not 
more than 150 m? on the basis of an isochronous cyclotron with the 
diameter of pole peaces equals 1 m and weight of 50 tons can be 
constructed for mass production of nuclear filters; such an accelera- 
tor can be constructed on the basis of the available typical magnets. 
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14033 (JINR—D-9-84-817, pp 90-119) Moments method 
in the theory of accelerators. Perel’shtejn, Eh.A. 1984. (In 
Russian). NTIS (US Sales Only), PC A07/MF AO0O1. File 
Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

The moments method is widely used for solution of different 
physical and calculation problems in the theory of accelerators, 
magnetic optics and dynamics of high-current beams. Techniques 
using moments of the second order-mean squape characteristics of 
charged particle beams is shown to be most developed. The mo- 
ments method is suitable and sometimes even the only technique 
applicable for solution of computerized problems on optimization of 
accelerating structures, beam transport channels, matching and 
other systems with account of a beam space charge. 


14034 (JINR—D-9-84-817, pp 164-173) Calculation and 
designing accelerator vacuum systems. Glazkov, A.A. (Mos- 
kovskij Inzhenerno-Fizicheskij Inst. (USSR)). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

mstruction of the vacuum system of any accelerator is de- 

termined by upper permissible pressure limit of residual gas in its 
chamber. Different effects resulting in worsening beam quality are 
considered. Minimum medium pressures in chambers and other 
vacuum parameters of the largest accelerators and storage rings are 
presented. 


14035 (JINR—D-9-84-817) International School for 
young scientists on problems of charged particle accelerators. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). 1984. 
127p. (CONF-8409295—). NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE86780374. 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

Abstracts of individual items from the curriculum were pre- 
pared separately for the data base. (GHT) 


14036 (JINR-D—9-84-817, pp 63-79) Magnetic struc- 
tures of synchrotrons. Balbekov, V.I. (Institute Fiziki Vyso- 
kikh Ehnergij, Serpukhov, USSR). 1984. (In Russian). NTIS 
(US Sales Only), A06/MF AOl. File Number 
DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of charged icle accelerators; Dubna, USSR (11 1984). 

Problems of developing magnetic structures of synchrotrons 
are considered. General condition for beam transverse motion sta- 
bility is determined. Relation of stable motion parameters with 
beam transverse dimensions in the synchrotron is disclosed. The 
axial-symmetric structure and structure with common and individ- 
ual functions are investigated. Some problems of superperiodicity 
effect on betatron oscillation stability are considered. Magnetic 
structure of the IHEP-3TeV accelerating-storage complex UNK is 
considered. 


14037 (JINR-D—9-84-817, pp 24-42) Cyclotron method 
for heavy ion acceleration. Gikal, B.N.; Gul’bekyan, G.G.; 
Kutner, V.B.; Oganesyan, R.Ts. 1984. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86780374. (CONF-8409295—). 

From International school for young scientists on problems 
of — particle accelerators; Dubna, USSR (11 Sep 1984). 

tudies on heavy ion beams in a wide range of masses (up to 

uranium) and energies disclose essential potential opportunities for 
solution of both fundamental scientific and significant economical 
problems. A cyclotron method for heavy ion acceleration is consid- 
ered. Development of low and medium energy heavy ion accelera- 
tors is revealed. The design of a complex comprising two isochron- 
ous cyclotrons which is planned to be constrdcted In the JINR is 
described. The cyclotron complex includes the U-400 and the U- 
400 M cyclotrons and it is intended for acceleration of both 35-20 
MeV/nucleon superheavy ions such as Xe-U and 120 MeV/nucleon 
light ions. Certain systems of the accelerators are described. Pros- 
pects of the U-400 and the U-400 M development are displayed. 





43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


14038 (LBL—19523) Design and fabrication of a Trans- 
verse Field Focussing (TFF) 180 keV negative ion accelerator. 
Matuk, C.A.; Anderson, O.A.; Owren, H.M.; Paterson, J.A.; 
Purgalis, P. (Lawrence Berkeley Lab., CA (USA)). Nov 
1985. Contract AC03-76SF00098. 5p. (CONF-851102—72). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86005218. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The 180 keV Transverse Field Focussing (TFF) negative ion 
accelerator described is the final component of a negative ion based 
neutral beam acceleration system which is being developed as 
proof-of-principle demonstration of a radiation hardened neutral 
beamline. The 180 keV beamline consists of: a surface conversion 
negative ion source, a 80 keV pre-accelerator, a TFF pumping, 
matching, and transport section, and the 180 keV TFF accelerator 
presented. This beamline is expected to provide 1 A of H™ at 180 
keV. In the design of the accelerator, particular importance was 
given to the rigidity of the accelerator electrode mounting struc- 
tures and to the electrical isolation of the electrodes along with 
their related cooling lines. An optical alignment scheme was devel- 
oped to assemble and to insure precision alignment of the elec- 
trodes. (LEW) 


14039 (LBL—20493) Accelerators for the study of many 
particle systems. Alonso, J.R. (Lawrence Berkeley Lab., CA 
(USA)). Aug 1985. Contract AC03-76SF00098. 10p. 
(CONF-850869—16). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005211. 

From Meeting of the Particles and Fields Division of the 
American Physical Society; Eugene, OR, USA (12 Aug 1985). 

Higher energy accelerators continue to play an important 
role in nuclear physics, probing ever more deeply into the proper- 
ties and behavior of the constituents of nuclear matter. Three main 
projectile-types currently used are electrons, light hadrons (protons, 
mesons) and heavy ions; each addresses different aspects of the re- 
action process. Current and planned accelerators for each of these 
probes are discussed. 


14040 (TRI-PP—83-97) Centralization and decentraliza- 
tion in the TRIUMF Control System. Dohan, D.A.; Gurd, 
D.P. (TRIUMF, Vancouver, British Columbia (Canada)). 
Sep 1983. 6p. (CONF-8309144—12). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700520. 

From EPS conference on computing in accelerator design 
and operation; Berlin, F.R. Germany (20 Sep 1983). 

The increased demands of an expanding accelerator labora- 
tory have made it timely to consider strategies for expansion of the 
TRIUMF Control System. These requirements have led to reflec- 
tions on one of the major themes of this conference - centralized vs. 
distributed digital control systems for accelerators. This paper dis- 
cusses the way in which the TRIUMF system successfully com- 
bines elements of both approaches. 


14041 A new formulation for linear accelerator design. 
Farkas, Z.D. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California). ZEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 5, 3225-3227(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We define three basic, calculable and measurable parameters. 
With these parameters we derive expressions for the radio frequen- 
cy induced, beam induced, and loaded section voltages and average 
section gradients. Unlike the present well known expressions these 
alternate expressions are valid for continuous wave, pulsed, and 
single bunch beams, for both lossy and lossless sections and for 
both standing wave and travelling wave sections. We use these al- 
ternate expressions to maximize the efficiency and the gradient for 
a given peak power. 


14042 Two-dimensional linacs. Cooper, W.S.; Anderson, 
O.A. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, CA). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 3199-3201(Oct 1985). (CONF-850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We describe several schemes for rf acceleration of ribbon 
beams. They allow simpler modeling than quadrupole systems and, 
if operable, provide good matching to certain types of ion sources 
and beam neutralizers. We discuss four possible configurations, in 
chronological order of conception: an rf linac with dc transverse 
field focussing; a similar linac, also with many pairs of electrodes, 
but using rf focussing; an RFQ-like configuration with continuous 
electrodes, in which energy changes slowly along the beam axis; 
and a similar system in which the beam energy oscillates along the 
axis. We discuss some of the advantages and disadvantages of these 
systems, and analyze the last case in some detail. 


14043 A 3A/4 post coupler for drift-tube linacs. Billen, 
J.H.; Garcia, J.A.; Potter, J.M.; Spalek, G. (Los Alamos 
National Laboratory, Los Alamos, NM). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 3184-3186(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouvet, Canada 
(13 May 1985). 

New permanent magnets for quadrupole focusing make pos- 
sible smalier drift tubes in drift-tube linacs (DTLs), resulting in 
higher shunt impedance. However, ordinary post couplers cannot 
stabilize a DTL whose drift-tube-to-wall spacing exceeds one-quar- 
ter wavelength (A/4) by more than a few per cent for the accelerat- 
ing mode frequency. We have built and tested post couplers that 
operate in the 3A/4 mode. These 3/4 post couplers, when substi- 
tuted for A/4 couplers, had similar stabilization properties. In addi- 
tion, the coupling between post and drift tube, and the post’s reso- 
nant frequency can be independently adjusted. 


14044 Very high energy colliders. Richter, B. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California). IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-32: No. 5, 3828- 
3833(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The first particle accelerators were built roughly fifty years 
ago. These first machines had energies of the order of MeVs and 
were used to study a world that looked relatively simple. Matter 
was composed of four basic constituents: protons, neutrons, elec- 
trons, and neutrinos. These constituents interacted via four forces: 
the weak (to account for radioactivity); the electromagnetic (to ac- 
count for the interaction between charges and currents); the strong 
(to bind the nucleus together); and the gravitational (to account for 
the interaction of masses at large distances.) All our attempts at un- 
derstanding matter were guided by two dynamical principles -- rel- 
ativity and quantum mechanics. 


14045 Physics opportunities with relativistic heavy ion 
accelerators. Samios, N.P. (Brookhaven National Laborato- 
ry, Upton, NY). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3824-3827(Oct 1985). (CONF-850504-—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The physics motivation for a relativistic heavy ion collider 
with energies of 100 GeV/Amu x 100 Gev/Amu for nuclei of A- 
200 are: this will allow the production in the laboratory of a new 
state of matter-the quark gluon plasma, the study of such interac- 
tions will provide an experimental test of statistical quantum chro- 
modynamics (QCD), i.e., a look at the properties of the QCD 
vacuum at large distances, such reactions will simulate the condi- 
tions of the early universe, and such a collider will allow us to 
delve into the unknown. At present the Bevalac at Berkeley is the 
premier facility for the study of heavy ions with a center of mass 
capability of 1 GeV/Amu x 1 GeV/Amu. In the near term this ca- 
pability will be increased at the AGS at BNL (6 GeV/Amu x 6 
GeV/Amu) and at the CERN SPS (10 GeV/Amu x 10 GeV/ 
Amu). 
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14046 Radiation resistance of elastomers. Lee, G. (Fermi 
National Accelerator Laboratory, Batavia, IL). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 3806-3808(Oct 1985). 
(CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 ay. 1985). 
arious data has indicated that some elastomers have much 
higher radiation resistance than Viton. Nine samples of elastomers 
were irradiated with gamma rays. Two Ethylene Propylene Diene 
compounds, EPDM’s, were found to exhibit acceptable properties 
for o-rings after radiation levels of 5x10° rads, while Viton failed at 
1x10’ rads. Vacuum tests also were favorable so EPDM o-rings 
were chosen as seals in the Energy Saver cryostat vacuum system. 


14047 A precision pulser for main ring extraction. 
Dinkel, J.; Biggs, J. (Fermi National Accelerator Laborato- 
ry, Batavia, IL). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3760-3762(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A pulser has been designed to produce a 14 Hz sinusoid cur- 
rent pulse at a 2 s rate with peak amplitudes from 400 amps to 3750 
amps, and a long term stability of + or -400 mA. Short term stabil- 
ity is achieved by the use of a precision voltage regulator for the 
capacitor bank. This voltage regulator uses gate turnoff thyristors 
to control the charging current to the 13 mF capacitor bank. Load 
current is monitored with a precision dc current transductor. The 
peak value is read into a single chip microcomputer programmed to 
act as a digital regulator. The microcomputer calculates reference 
values for the capacitor bank charging supply and the capacitor 
bank voltage regulator. 


14048 Magnet current bypass shunt. Cilyo, F.; McCar- 
thy, J.; Wisner, B. (Fermi National Accelerator Laboratory, 
Batavia, IL). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3757-3759(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A precision active shunt has been developed for fine tuning 
of individual magnet fields in a series magnet string operated from a 
single power supply. The shunt uses power transistors operated in 
linear mode to regulate the bypass current in the range 0 to 50 A 
with precision of + or - 10 mA. Communication with and control 
of shunt which may be floating 1000 V or more above earth 
ground, is by means of transformer coupled isolation amplifiers. Be- 
cause of reliability requirements, 7 transistors, mounted on de- 
mountable water cooled copper plate are used. Low level electron- 
ics and current sensing resistor are mounted on the same plate. This 
paper presents system description and preliminary results. 


14049 A multi-function ring magnet power supply for 
rapid-cycling synchrotrons. Praeg, W.F. (Argonne National 
Laboratory, Argonne, IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3749-3751(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 — 1985). 

ing magnet power supply (RMPS) circuits that produce a 

wide rang¢ of magnet current waveshapes for rapid-cycling synch- 
rotrons (RCS) are described. The shapes range from long flat-tops 
separated by a biased dual frequency cosine wave to those having a 
flat-bottom (injection), followed by a lower frequency cosine half 
wave (acceleration), a flat-top (extraction), and a higher frequency 
cosine half wave (magnet reset). Applications of these circuits for 
proposed synchrotrons are outlined. Solid-state switching circuits 
and the results of proof-of-concept tests are shown. 


14050 Intermediate energy electron cooling of antiprotons 
to improve the luminosity of antiproton-proton colliders. 
Cline, D.B.; Cole, F.T.; Larson, D.; Mills, F.E.; Young, D. 
(University of Wisconsin, Department of Physics, Madison, 
WI). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2430- 
2432(Oct 1985). (CONF-850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In order to improve the luminosity of ~pp colliders in- 
creased antiproton accumulation and decreased antiproton emit- 
tance are necessary. We show how the cooling of antiprotons using 
electrons in the energy range of a few MeV can be used. A high 
quality electron beam with very large current ( about few amps) is 
being constructed by the National Electrostatic Corp. of Middle- 
ton, Wisconsin. We present some results of the first tests of this 
device and discuss tne applications to electron cooling as well as 
possible application to a Free Electron Laser. 


14051 Transverse emittance of a 2.0-MeV RFQ beam 
with high brightness. Sander, O.R.; Boicourt, G.P.; Cottin- 
game, W.B. (Los Alamos National Laboratory, Los Alamos, 
NM). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2588- 
2590(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

One major purpose of the accelerator test stand (ATS) is to 
see if particle simulation codes can correctly predict the output 
beam parameters of our radiofrequency quadrupole (RFQ) linac. 
By injecting a very bright 100-keV beam (100 mA, 0.02 
mXcmXmrad) and comparing the measured output beam param- 
eters with those predicted (using PARMTEQ), we can investigate 
PARMTEQ’s performance in a high space-charge regime. PARM- 
TEQ has successfully simulated the RFQ beam transmission and 
energy distribution; it is more difficult to simulate output transverse 
emittance. Transverse emittance is also difficult to measure because 
of the high-power-density beam. Special modification of our inter- 
ceptive slit and collector equipment was required. This paper com- 
pares measured transverse emittances with those predicted. 


14052 Longitudinal tune control in synchrotrons. Colton, 
E.P. (Los Alamos National Laboratory, Los Alamos, NM). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2570- 
2572(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Dual RF systems that use fundamental and higherharmonic 
cavities can be used to control the longitudinal tune in synchro- 
trons. The equations of motion and the Hamiltonian are defined for 
particle motion using dual RF systems. An example is considered 
using a second-harmonic system--it is shown, that as /phi/ /SUB s/ 
is increased, a substantial gain in bucket area over a single RF 
system can be realized by proper relative phasing of the first- and 
second-harmonic voltages. 


14053 A low cost/low intensity 50 MeV proton irradia- 
tion facility. Kramer, S.L.; Martin, R.L. (Argonne National 
Laboratory, Argonne, IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3311-3312(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Protons have been proposed as one of the most useful parti- 
cles for radiation therapy, but have found limited use due to the 
cost and scarcity of medium energy proton accelerators. However, 
the highly successful program on the Harvard Cyclotron has in- 
creased interest in expanding the number of treatment Facilities. In 
order to demonstrate that high intensity proton accelerators are not 
required and to gain experience with treating patients using pro- 
tons, a low cost and low intensity source of of 50 MeV protons was 
developed at Argonne. Although the beam penetration is limited to 
22 mm, the beam is capable of treating a major fraction of the 
ocular melanoma tumors treated at the Harvard Cyclotron. This 
beam operates parasitically with the Rapid Cycling Synchrotron at 
Argonne using a source of 50 MeV H® atoms which are produced 
by stripping in the gas of the 50 MeV H™ linear accelerator. A 
stripping fraction of about 3-5 x 10-5 is observed and yields a 0.4 
namp beam of protons. Results on the properties and operation of 
this parasitic beam are presented. 





43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


14054 Tom, a program for interactive lattice design. 
Johnson, R.P.; Willeke, F. (Fermilab, Batavia, IL). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 1681-1683(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An interactive program to help design accelerator lattices 
and lattice insertions is described. Present limitations and directions 
of future development are indicated. 


14055 High efficiency beam splitting for H™ accelerators. 
Kramer, S.L.; Krieyer, C.; Madsen, J.; Stipp, V. (Argonne 
National Laboratory, Argonne, IL). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 5, 2989-2990(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
splitting for high energy accelerators has typically in- 
volved a significant loss of beam and radiation. This paper reports 
on a new method of splitting beams for H~ accelerators. This tech- 
nique uses a high intensity flash of light to strip a fraction of the H™ 
beam to H /SUP 0/ which are then easily separated by a small 
bending magnet. A system using a 900-watt (average electrical 
power) flashlamp and a highly efficient collector will provide 10~* 
to 10? splitting of a 50 MeV H™ beam. Results on the operation 
and comparisons with stripping cross sections are presented. Also 
discussed is the possibility for developing this system to yield a 
higher stripping fraction. 


14056 Phase stability of locked gyrotrons. McAdoo, J.; 
Bollen, M.; Granatstein, V.; McCurdy, A.; Parker, R.; 
Smith, R.; Thomas, G. (Laboratory for Plasma and Fusion 
Energy Studies, University of Maryland, College Park, 
Maryland). JEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-32: No. 5, 2963- 
2964(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 ony 1985). 

hase measurements between a master oscillator and its slave 

gyroklystron have been made. The pulsed gyroklystron was operat- 
ed both as an amplifier and as a phase triggered oscillator. As an 
amplifier, the phase jitter during the 3 us pulse was 20% from pulse- 
to-pulse the jitter was 0.86°. As a phase triggered oscillator the 
jitter of the firing point from shot-to-shot was < 7° even at input- 
to-output power ratios as large as 52 dB. The significance of these 
results for linear accelerator applications is discussed. 


14057 Design of gyrotron amplifiers for driving 1 TeV 
e~ e* linear colliders. Granatstein, V.L.; Chu, K.R.; Drobot, 
A.; Ku, K.; Latham, P.E.; Lawson, W.; Striffler, C.D.; Vi- 
tello, P. (Laboratory for Plasma and Fusion Energy Studies, 
University of Maryland, College Park, Maryland). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 2957-2959(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 sag, Poston 2 

e suitability of 10 GHz gyroklystron amplifiers for driving 

e~ e* super-colliders is being studied. First, an experiment will be 
carried out to demonstrate peak power of 30 MW together with 
high gain, good efficiency, and low phase jitter. Second, extrapola- 
tion to 300 MW is anticipated. The present paper presents designs 
for both 30 MW and 300 MW based on 500 keV electron beams 
and symmetric TE /SUB On/ modes in circular gyroklystron cav- 
ities. Stable amplifier operation is expected, since the current is well 
below the threshold for exciting oscillation in the cavities, and the 
drift spaces are designed to heavily load the modes which are not 
cutoff. 


14058 RF cavities with transversely biased ferrite tuning. 
Smythe, W.R.; Brophy, T.G.; Carlini, R.D.; Friedrichs, 
C.C.; Grisham, D.L.; Spalek, G.; Wilkerson, L.C. (Nuclear 
Physics Laboratory, University of Colorado, Boulder, CO). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2951- 
2953(Oct 1985). (CONF-850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Earley et al. suggested that ferrite tuned rf cavities have 
lower ferrite power dissipation if the ferrite bias field is perpendicu- 
lar rather than parallel to the rf magnetic field. A 50-84 MHz 
cavity has been constructed in which ferrite can be biased either 
way. Low power measurements of six microwave ferrites show that 
the magnetic Q's of these ferrites under perpendicular bias are 
much higher than under parallel bias, and that the high Q region 
extends over a much wider range of rf permeability. TDK Y-5 fer- 
rite was found to have a magnetic Q of 10,800, 4,800, 1,200 and 129 
at rf permeabilities of 1.2, 2.4, 3.7 and 4.5, respectively. Measure- 
ments of perpendicularly biased ferrite at various power levels were 
made in a coaxial line cavity. The Q of Y-5 ferrite was found to 
decrease by less than a factor of 2 as the power density in the fer- 
rite was increased to 1.3 W/cm*. A cavity design for a 6 GeV, high 
current, rapid cycling synchrotron using transversely biased ferrite 
tuning is described. 


14059 New directional couplers for multimode circular 
waveguides applied to intense pulsed microwave systems. 
Earley, L.M.; Ballard, W.P.; Wharton, C.B. (Microwave 
Physics Division, Sandia National Laboratories, Albuquer- 
que, New Mexico). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 2921-2923(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Three new types of directional couplers are described for 
use in overmoded circular waveguide operating in the TMo: mode. 
The types are circular/rectangular waveguide multihole couplers, 
circular waveguide/coaxial multihole couplers, and circular wave- 
guide loop couplers. These directional couplers are designed to di- 
agnose intense pulsed microwave systems in the frequency range 3 - 
18 GHz. Coupling coefficients vary between 50 dB and 70 dB with 
directivities between 13 dB and 20 dB. These devices have been 
used to measure the output powers of relativistic magnetrons and 
backward wave oscillators (BWOs) in the power range 100 MW to 
300 MW. 


14060 An experimental program to build a multimegawatt 
lasertron for super linear colliders. Garwin, E.L.; Merr- 
mannsfeldt, W.B.; Sinclair, C.; Weaver, J.N.; Welch, J.J.; 
Wilson, P.B. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California). JEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 5, 2906-2908(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A lasertron (a microwave “triode” with an RF output cavity 
and an RF modulated laser to illuminate a photocathode) is a possi- 
ble high power RF amplifier for TeV linear colliders. As the first 
step toward building a 35 MW, S-band lasertron for a proof of 
principle demonstration, a 400 kV dc diode is being designed with a 
GaAs photocathode, a drift-tube and a collector. After some cath- 
ode life tests are made in the diode, an RF output cavity will re- 
place the drift tube and a modelocked, frequency-doubled, 
Nd:YAG laser, modulated to produce a 1 us-long comb of 60 ps 
pulses at a 2856 MHz rate, will be used to illuminate the photocath- 
ode to make an RF power source out of the device. This paper dis- 
cusses the plans for the project and includes some results of numeri- 
cal simulation studies of the lasertron as well as some of the ultra- 
high vacuum and mechanical design requirements for incorporating 
a photocathode. 


14061 Medical heavy ion accelerator proposals. Gough, 
R.A. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3282-3286(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Heavy ion accelerators can provide a variety of ions and en- 
ergies, permitting treatment plans that exploit the properties of the 
ion best suited to each individual treatment, and that employ radio- 
active beams (such as ''C and '*Ne) to precisely confirm the dose 
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localization. The favored technical approach in these proposals uti- 
lizes a conventional, strong-focusing synchrotron capable of fast 
switching between ions and energies, and servicing multiple treat- 
ment rooms. Specialized techniques for shaping the dose to con- 
form to irregularly-shaped target volumes, while simultaneously 
sparing surrounding, healthy tissue and critical structures, are em- 
ployed in each treatment room, together with the sophisticated do- 
simetry necessary for verification, monitoring, and patient safety. 


14062 High power switches for ion induction linacs. 
Humphries, S.; Savage, M.; Saylor, W.B. (Institute for Ac- 
celerator and Plasma Beam Technology, University of New 
Mexico, Albuquerque, New Mexico). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-3Z: No. 5, 3302-3304(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The success of linear induction ion accelerators for accelera- 
tor inertial fusion (AIF) applications depends largely on innovations 
in pulsed power technology. There are tight constraints on the ac- 
curacy of accelerating voltage waveforms to maintain a low mo- 
mentum spread. Furthermore, the non-relativistic ion beams may be 
subject to a klystronlike interaction with the accelerating cavities, 
leading to enhanced momentum spread. In this paper, we describe a 
novel high power switch with a demonstrated ability to interrupt 
300 A at 20 kV in less than 60 ns. The switch may allow the re- 
placement of pulse modulators in linear induction accelerators with 
hard tube pulsers. A power system based on a hard tube pulser 
could solve the longitudinal instability problem while maintaining 
high energy transfer efficiency. The problem of longitudinal beam 
control in ion induction linacs is reviewed in Section 2. Section 3 
describes the principles of the plasma flow switch. Experimental re- 
sults are summarized in Section 4. 


14063 Radiological safety at Argonne National 
Laboratory's heavy ion research facility. Cooke, R.H.; Wyn- 
veen, R.A. (Argonne National Lab., IL). Nuclear Instru- 
ments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 10/11: No. 2, 1017- 
1021(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

This paper discusses the radiological safety system to be em- 
ployed at the Argonne tandem-linac accelerator system (ATLAS). 
The design parameters of ATLAS that affect safety have remained 
unchanged since ATLAS construction began in 1982. This paper 
will present the details of the hardware, the administrative controls, 
and the radiation monitoring that will be in effect when beam is 
produced in April 1985. The experimental hall utilizing the maxi- 
mum energy beam (proportional27 MeV per nucleon) from the 
completed ATLAS has been partitioned with shielding blocks into 
its final configuration. Because scientists want access to some of the 
partitioned-off areas while beam is present in other areas, an inter- 
lock and logic system allowing such occupancy has been designed. 
The rationale and hardware of the system will be discussed. Since 
one of the potential radiation hazards is high-energy forward-di- 
rected neutrons from any location where the beam impinges (such 
as collimators, bending and focussing systems, experimental targets, 
and beam stops), radiation surveys and hazard assessments are nec- 
essary for the administrative controls that allow occupancy of vari- 
ous areas. Because of the various uses of ATLAS, neutrons (the 
dominant beam hazard) will be non-existent in some experiments 
and will be of energies > or approx.10 MeV for a few experiments. 
These conditions may exist at specific locations during beam prepa- 
ration but may change rapidly when beam is finally delivered to an 
experimental area. Monitoring and assessing such time varying and 
geographically changing hazards will be a challenge since little data 
will be available on source terms until various beams are produced 
of sufficient intensity and energy to make measurements. How the 
operating division for ATLAS and the Argonne safety division are 
addressing this aspect through administrative controls will also be 
discussed. (orig./HSI). 
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14064 LAMPF II. Thiessen, H.A. (Los Alamos Nation- 
al Lab., NM). Nuclear Instruments and Methods in Physics 
Research, Section B: Beam Interactions with Materials and 
Atoms; 10/11: No. 1, 332-336(15 May 1985). (CONF- 
841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

We present a plan for two rapid-cycling synchrotrons - a 45 
GeV, 40 wA proton synchrotron with a 9 GeV, 200 pA booster. 
These machines can provide simultaneously 45 GeV slow-extracted 
beam for the production of kaons, antiprotons, and other secondary 
particles, and 9 GeV fast-extracted beam for neutrino and pulsed 
muon physics. The LAMPF II machines are compared with exist- 
ing and proposed kaon factories. Relative to the Brookhaven AGS 
as it exists today, LAMPF II will provide 90 times as many neutri- 
no events per year and 300 times as many kaons per year. Some 
design features of the LAMPF II accelerators that are important 
for reducing beam losses and increasing beam availability are dis- 
cussed. Because of the large rf power and voltage required, an in- 
novative design of the ferrite-tuned cavities is necessary. A com- 
mercially available Mg-Mn ferrite with perpendicular bias has been 
shown to raise the available ferrite Q by more than a factor of 10 
when compared with materials now in use at other accelerators. 
The 45 GeV LAMPF II synchrotron would produce far more neu- 
trinos, kaons, and antiprotons per unit cost than an upgraded con- 
ventional machine. The LAMPF II booster by itself, which can 
provide 100 A at 12 GeV, is a very interesting option at moderate 
cost. (orig.). Also published as report LA-UR--84-3007. 


14065 Relativistic heavy ions at BNL - ongoing projects 
and plans for the future. Chasman, C.; Thieberger, P. 
(Brookhaven National Lab., Upton, NY). Nuclear Instru- 
ments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 10/11: No. 1, 347- 
351(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The AGS at Brookhaven National Laboratory is now being 
prepared to accelerate heavy ions up to mass 32 to energies of pro- 
portionallS GeV/A. Negative ions are to be made in a sputter ion 
source, accelerated in the BNL tandems to energies of proportion- 
al7 MeV/A, stripped of all electrons, and transported the 2100 ft to 
the AGS. Some considerations for the injection and acceleration of 
tandem beams directly into the AGS are described as are future 
plans for the acceleration of heavier mass ions in the AGS and ulti- 
mately the acceleration of ions in a two ring collider (RHIC) to 100 
GeV/A. The physics programs for which these accelerators are de- 
signed are briefly discussed. (orig.). Also published as report BNL-- 
35347. 


14066 Use of induction linacs with nonlinear magnetic 
drive as high average power accelerators. Birx, D.L.; Cook, 
E.G.; Hawkins, S.A.; Newton, M.A.; Poor, S.E.; Reginato, 
L.L.; Schmidt, J.A.; Smith, M.W. (California Univ., Liver- 
more). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; 10/ 
11: No. 2, 843-845(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The marriage of induction linac technology with Nonlinear 
Magnetic Modulators has produced some unique capabilities. It ap- 
pears possible to produce electron beams with average currents 
measured in amperes, at gradients exceeding 1 MeV/m, and with 
power efficiences approaching 50%. A 2 MeV, 5 kA electron ac- 
celerator is under construction at Lawrence Livermore National 
Laboratory (LLNL) to allow us to demonstrate some of these con- 
cepts. Progress on this project is reported here. (orig.). 


14067 CW operation of the FMIT RFQ accelerator. Cor- 
nelius, W.D. (Los Alamos National Lab., NM). Nuclear In- 
struments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 10/11: No. 2, 859- 
863(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 
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Experiences in attaining cw operation of the radio-frequency 
quadrupole for the fusion materials irradiation test facility are pre- 
sented. Modifications of the vacuum system, changes in the RF 
structure, and operational experiences are discussed, as well as pre- 
liminary results of initial beam-characterization measurements. 
(orig.). Also published as report LA-UR--84-3044. 


14068 Compact multi-energy electron linear accelerators. 
Tanabe, E.; Hamm, R.W. (Varian Associates, Inc., Palo 
Alto, CA). Nuclear Instruments and Methods in Physics Re- 
search, Section B: Beam Interactions with Materials and 
Atoms; 10/11: No. 2, 871-876(15 May 1985). (CONF- 
841117—). 

aad 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Two distinctly different concepts that have been developed 
for compact multi-energy, single-section, standing-wave electron 
linear accelerator structures are presented. These new concepts, 
which utilize (a) variable nearest neighbor couplings and (b) accel- 
erating field phase switching, provide the capability of continuously 
varying the electron output energy from the accelerator without 
degrading the energy spectrum. These techniques also provide the 
means for continuously varying the energy spectrum while main- 
taining a given average electron energy, and have been tested suc- 
cessfully with several accelerators of length from 0.1 m to 1.9 m. 
Theoretical amd experimental results from these accelerators, and 
demonstrated applications of these techniques to medical and indus- 
trial linear accelerator technology will be described. In addition, 
possible new applications available to research and industry from 
these techniques are presented. (orig.). 


14069 Portable radiography using linear accelerators. 
Reid, D.W. (Los Alamos National Lab., NM). Nuclear In- 
struments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 10/11: No. 2, 1068- 
1071(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

There are numerous instances where the availability of a 
portable high-energy radiography machine that could be transport- 
ed to the inspection site with relative ease would save time, money, 
and make radiography of permanent installations, such as bridges, 
possible. One such machine, the Minac built by Schoenberg Radi- 
ation Inc., is commercially available. It operates at 9.3 GHz, has an 
electron energy on target of 3.5 MeV, and an output dose rate of 
100 R/min. A second portable accelerator, recently completed at 
the Los Alamos National Laboratory, operates at 2.998 GHz, has 
electron energies on target of 6, 8, and 10 MeV, and an output dose 
rate of 300 R/min at 8 MeV. This paper discusses the need for and 
applications of portable accelerators for radiography. Physical char- 
acteristics and beam parameters of both machines are examined in 
detail. Problems of operating at higher frequencies to further mini- 
mize size and weight are discussed. (orig.). 


14070 Proposed ion-atom collision facility at Kansas 
State University. Cocke, C.L.; Richard, P.; Eck, J.S.; Pardo, 
R. (Kansas State Univ., Manhattan; Argonne National Lab., 
IL). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; 10/ 
11: No. 2, 838-842(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

We are planning the construction of an ion-atom collision fa- 
cility in the James R. Macdonald Laboratory at Kansas State Uni- 
versity to be used for investigations of collisions and spectroscopy 
involving highly charged ions over a wide velocity range. This fa- 
cility will be comprised of two major parts: (1) a superconducting 
linear accelerator following our EN tandem Van de Graaff will 
roughly triple the energies of our present heavy-ion beams for 
atomic masses up to approximately 100, and can also be used in a 
decelerating mode to produce highly charged beams at energies 
lower than those for the primary stripping; (2) a cryogenic elec- 
tron-beam ion source will provide low energy beams of highly 
charged ions. Physics opportunities offered by these facilities in- 
clude the study of slow collisions involving inner-shell electron 
transfer and excitation on a time scale slow compared to inner-shell 
relaxation time, the spectroscopy of selectively populated multiply- 
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excited and -charged ions, the investigation of collisions at veloci- 
ties where the quasi-free target electrons participate actively in cre- 
ating deep vacancies in the projectiles, and merged electron-ion 
beam experiments. The facility will be available to the atom-colli- 
sion community on a user basis. General features of the proposed 
facility and physics opportunities, as well as recent results on the 
use of such a LINAC as a decelerator, will be discussed. (orig.). 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 14033, 14050, 14051, 14155, 14156, 14158, 
14164, 14167, 14171, 14187, 14189, 14190, 14191, 14209 


14071 (AD-A—159027/2/XAB) Cerenkov radiation from 
periodic bunches for a finite path in air. Master's thesis. 
Bruce, R.G. (Naval Postgraduate School, Monterey, CA 
(USA)). Jun 1985. 81p. NTIS, PC A05/MF A011. 

The equation as derived by F.R. Buskirk and J.R. Neigh- 
bours for the power in the diffraction pattern of Cerenkov radiation 
from periodic bunches in air is experimentally tested at the Naval 
Postgraduate School Accelerator Laboratory (NPSAL). Previous 
experiments done at NPSAL are briefly reviewed. The experiment 
focuses on reducing RF noise and introduces a method for record- 
ing experimental data. RF noise is divided into two categories: (1) 
Noise received directly at the antenna; and (2) noise picked up by 
the cabling. Category 1 is divided into two subcategories: (a) Ce- 
renkov radiation received by the antenna after being reflected off 
secondary objects; and (b) residual klystron radiation. Experimental 
data curves from the third harmonic are compared to theoretical 
patterns for various finite emission lengths and angle shifts. The 
data demonstrates tha noise-generated fine structure which ap- 
peared in a previous experiment at NPSAL can be eliminated with 
increased shielding. 


14072 (AECL—6975-Rev.A) TRANSOPTR - a beam 
transport design code with space charge, automatic internal 
optimization and general constraints. Heighway, E.A.; de 
Jong, M.S. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Jun 1984. 62p. NTIS 
(US Sales Only), PC A04/MF AOI. File Number 
DE86700521. 

A beam transport design code with parametric optimization 
is described. The code analyzes the transport of charged particle 
beams through a user defined magnet system. Space charge effects 
may be included either in two dimensions, treating transverse forces 
only, or in three dimensions by treating both transverse and longi- 
tudinal forces on the beam. The magnet system parameters are 
varied (within user defined limits) until the properties of the trans- 
ported beam and/or the system transport matrix match those prop- 
erties requested by the user. The code uses matrix formalism to rep- 
resent the transport elements and optimization is achieved using the 
variable metric method. For problems without space charge a first 
or second order matrix formalism can be selected. Any constraints 
that can be expressed algebraically may be included by the user as 
part of his design. Instruction in the use of the program is given. 


14073 (CERN—85-07, pp 205-207) Radial electric fields 
in the beat-wave accelerator. Evans, R.G. (Science and Engi- 
neering Research Council, Chilton, England). 10 Jun 1985. 
NTIS (US Sales Only), PC All/MF AOl1. File Number 
DE86780380. (ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The DC pondermotive force of the laser beams in the beat- 
wave accelerator causes a small but significant difference in the 
radial focusing of positive and negative charged particles. (orig.). 


14074 (CERN—85-07, pp 208-218) Emittance growth 
from multiple scattering in the plasma beat-wave accelerator. 
Montague, B.W. (European Organization for Nuclear Re- 
search, Geneva, Switzerland). 10 Jun 1985. NTIS (US Sales 
Qnly), PC All1/MF AOl. File Number DE86780380. 
(ECFA—85/91; CONF-840957—). 
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From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Linear colliders for very high energies will require beams of 
extremely small emittance. In the plasma Beat-Wave Accelerator, 
multiple scattering from the plasma ions can cause emittance 
growth. A calculation of this growth is given for an example of a 1 
TeV BWA. (orig.). 


14075 (CERN—85-07, pp 219-222) Synchrotron radi- 
ation due to transverse focusing in a very high energy elec- 
tron linac. Schnell, W. (European Organization for Nuclear 
Research, Geneva, Switzerland). 10 Jun 1985. NTIS (US 
Sales Only), PC Al1l/MF AOl1. File Number DE86780380. 
(ECFA—85/91; CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

Electron linear accelerators of 1 TeV or more final energy 
are now being discussed. At these energies the synchrotron radi- 
ation due to the unavoidable transverse focussing system may be of 
concern. (orig./HSI). 


14076 (CERN—85-07, pp 230-234) Choice of basic pa- 
rameters for TeV linacs. Hand, L.N.; Rees, J.C. (Cornell 
Univ., Ithaca, NY). 10 Jun 1985. NTIS (US Sales Only), PC 
Al1l/MF AOl1. File Number DE86780380. (ECFA—85/91; 
CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

The formulae and parameters for TeV linacs with cylindrical 
beams are presented. (HSI). 


14077 (CERN—85-07, pp 235-236) Beamstrahlung in 
high energy - high luminosity collisions. Buon, J.; Coignet, 


G. (Paris-11 Univ., Orsay, France; Grenoble-1 Univ., 
Annecy, France). 10 Jun 1985. NTIS (US Sales Only), PC 
All1/MF AO1. File Number DE86780380. (ECFA—85/91; 
CONF-840957—). 

From CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high energies; Frascati, 
Italy (25 Sep 1984). 

This paper gives rough estimates of the beamstrahlung from 
colliding beams for cases considered by the Workshop, including 
the quantum corrections to the classical treatment. (orig.). 


14078 (LBL—18871) WOLF: a computer code package 
for the calculation of ion beam trajectories. Vogel, D.L. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1985. Contract 
AC03-76SF00098. 166p. NTIS, PC A08/MF AOl1; 1; GPO 
Dep. File Number DE86005459. 

The WOLF code solves POISSON’S equation within a user- 
defined problem boundary of arbitrary shape. The code is compati- 
ble with ANSI FORTRAN and uses a two-dimensional Cartesian 
coordinate geometry represented on a triangular lattice. The 
vacuum electric fields and equipotential lines are calculated for the 
input problem. The use may then introduce a series of emitters 
from which particles of different charge-to-mass ratios and initial 
energies can originate. These non-relativistic particles will then be 
traced by WOLF through the user-defined region. Effects of ion 
and electron space charge are included in the calculation. A sub- 
program PISA forms part of this code and enables optimization of 
various aspects of the problem. The WOLF package also allows 
detailed graphics analysis of the computed results to be performed. 


14079 (SLAC-PUB—3825) Observations of the beam- 
beam interaction. Seeman, J.T. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Nov 1985. Contract 
ACO03-76SF00515. 35p. (CONF-850114—3). NTIS, PC A03/ 
MF A0O1; GPO Dep. File Number DE86005657. 

From Joint US/CERN School on Particle Accelerators topi- 
cal course on non-linear dynamics; Sardinia, Italy (31 Jan 1985). 

The observed complexity of the beam-beam interaction is the 
subject of this paper. The varied observations obtained from many 
storage rings happen to be sufficiently similar that a prescription 
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can be formulated to describe the behavior of the luminosity as a 
function of beam current including the peak value. This prescrip- 
tion can be used to interpret various methods for improving the lu- 
minosity. Discussion of these improvement methods is accompanied 
with examples from actual practice. The consequences of reducing 
the vertical betatron function (one of the most used techniques) to 
near the value of the bunch length are reviewed. Finally, areas 
needing further experimental and calculational studies are pointed 
out as they are uncovered. 


14080 (TRI-PP—83-96) Monte Carlo beam transport pro- 
gram, REVMOC, Kost, C.; Reeve, P.A. (TRIUMF, Van- 
couver, British Columbia (Canada)). Sep 1983. 6p. (CONF- 
8309144—13). NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86700522. 

From EPS conference on computing in accelerator design 
and operation; Berlin, F.R. Germany (20 Sep 1983). 

REVMOC is a Monte Carlo program which does second 
order optics for charged particle beam lines and includes the effects 
of multiple scattering, decay, nuclear scattering and energy loss. 
User-defined or internally-generated 5-dimensional phase space dis- 
tributions can be specified. Program output includes beam loss 
bookkeeping and plots or multi-dimensional histograms of beam dis- 
tribution, for both the original and/or particles which have under- 
gone interactions of decay. Histogram correlations up to a maxi- 
mum of 3 dimensions can be output at or between any labelled ele- 
ments in the beam line. 


14081 (UCID—20605) High average power induction ac- 
celerators. Swingle, J.C. (ed.). (Lawrence Livermore Na- 
tional Lab., CA (USA)). Oct 1985. Contract W-7405-ENG- 
48. 50p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86005288. 

The induction accelerator is discussed with respect to gener- 
al background and concept, beam transport, scaling, pulse power 
technology, and the electron beam injector. A discussion of the fac- 
tors which affect the scaling of the intensity of the beam is given. 
Limiting factors include collective forces in the beam, virtual cath- 
ode formation, surroundings, and beam breakup instability. 24 refs., 
11 figs. (WRF) 


14082 X-ray diagnostic for current density profiling rela- 
tivistic electron beams in vacuum and gas. Slaughter, D.; 
Koppel, L.; Smith, J. (Physics Department, Lawrence 
Livermore National Laboratory, Livermore, California 
94550). Journal of Applied Physics; 59: No. 4, 1013-1021(15 
Feb 1986). 

An x-ray imaging technique has been studied for the purpose 
of observing the current density profile in a high-current relativistic 
electron beam (50 MeV, 10 kA). Calculations and measurements of 
energy spectra and intensities are in good agreement. Results indi- 
cate sufficient photon yield for pinhole imaging when the beam de- 
posits a small part of its energy in high-Z gas or a thin high-Z foil. 
Characteristic L and K x-ray emission is not found not be a reliable 
technique due to strong L and K shell fluorescence in the presence 
of intense bremsstrahlung radiation. It is also found that at pres- 
sures on the order of one atmosphere, the density of energy deposi- 
tion in a gas cell is too small to generate sufficient photon yield for 
time-resolved measurements. 


14083 Minimizing the energy spread within a single 
bunch by shaping its charge distribution. Loew, G.A.; Wang, 
J.W. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3228-3230(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

When electrons or positrons in a bunch pass through the 
periodic structure of a linear accelerator, they leave behind them 
energy in the form of longitudinal wake fields. The wakefields thus 
induced by early particles in a bunch offset the energy of later par- 
ticles. For a linear collider, the energy spread introduced within the 
bunches by this beam loading effect must be minimized because it 
limits the degree to which the particles can be focused to a small 
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spot due to chromatic effects in the final focus system. For exam- 
ple, for the SLC, the maximum allowable energy spread is + or - 
0.5%. It has been known for some time that partial compensation of 
the longitudinal wake field effects can be obtained for any bunch 
by placing it ahead of the accelerating crest (in space), thereby let- 
ting the positive rising sinusoidal field offset the negative beam 
loading field. The work presented in this paper shows that it is pos- 
sible to obtain complete compensation, i.e., to reduce the energy 
spread essentially to zero by properly shaping the longitudinal 
charge distribution of the bunch and by placing it at the correct 
position on the wave. 


14084 Numerical solution of boundary condition to 
poisson’s equation and its incorporation into the program 
poisson. Caspi, S.; Helm, M.; Laslett, L.J. (Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia). IEEE (institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3722- 
3724(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Two dimensional cartesian and axially-symmetric problems 
in electrostatics or magnetostatics frequently are solved numerically 
by means of relaxation techniques-emplcying, for example, the pro- 
gram POISSON. In many such problems the “sources” (charges or 
currents, and regions of permeable material) lie exclusively within a 
finite closed boundary curve and the relaxation process in principle 
then could be confined to the region interior to such a boundary -- 
provided a suitable boundary condition is imposed onto the solution 
at the boundary. This paper discusses and illustrates the use of a 
boundary condition of such a nature in order thereby to avoid the 
inaccuracies and more extensive meshes present when alternatively 
a simple Dirichlet or Neumann boundary condition is specified on a 
somewhat more remote outer boundary. 


14085 Longitudinal coupling impedance for a beam pipe 
with a cavity. Gluckstern, R.L.; Neri, F. (Department of 
Physics and Astronomy, University of Maryland, College 
Park, Maryland). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2403-2404(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A method is presented for the computation of the longitudi- 
nal coupling impedance of an azimuthally symmetric obstacle of 
general shape in a long beam pipe. The method involves a numeri- 
cal calculation of the fields at mesh points in the cavity alone, from 
which the additive contribution of the cavity to the coupling im- 
pedance of the beam pipe can be obtained as a surface integral con- 
fined to the cavity wall. Numerical work for obstacles of various 
geometries is in progress. 


14086 Beam breakup with smooth rapid current build-up. 
Gluckstern, R.L.; Cooper, R.K. (Department of Physics and 
Astronomy, University of Maryland, College Park, Mary- 
land). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2400- 
2402(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Cumulative beam breakup in a high current linac can be rep- 
resented by a set of difference equations for the Mth beam bunch in 
the Nth cavity. We here investigate the modification of the solution 
of these equations when the displaced beam current grows smooth- 
ly to its final value. Simulations show a dramatic reduction in the 
transient, even when the current growth takes place over only a 
few bunches. In our analysis, adiabatic results for large M and N 
are given for an exponential build-up of current corresponding to a 
“time constant” of T bunches. The solutions confirm the behavior 
observed in the simulations in all details, including the location of 
the transient peak, as well as the dramatic dependence of the mag- 
nitude of the transient on T. 
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14087 Beam breakup with random initial displacement. 
Gluckstern, R.L.; Cooper, R.K. (Department of Physics and 
Astronomy, University of Maryland, College Park, Mary- 
land). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2398- 
2399(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We have obtained analytic results for the displacement 
which results from cumulative beam breakup with random initial 
displacement of each beam bunch. The results are in excellent 
agreement with simulations, and confirm an enhancement of the 
single pulse maximum by a factor of the order of the square root of 
the “width” of the single pulse transient, as expected. 


14088 Emittance growth caused by current variation in a 
beam-transport channel. Allison, P. (Los Alamos National 
Laboratory, Los Alamos, NM). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2556-2558(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Time variation of space-charge forces in a beamtransport 
channel will lead to a time-averaged emittance growth of the beam. 
The Kapchinskii-Vladimirskii (K-V) equations have been used to 
follow the envelope of a round beam with effective beam current 
fluctuation i through a transport channel. The area of the ellipse 
that encloses the varying ellipses at the end has been used as the 
criterion for emittance growth. Simple formulae give the relation 
between i, initial emittance €, allowable fractional emittance growth 
A/eta/, effective average current I, average beam radius R, and 
transport length. For example, for a long transport channel a nomi- 
nally compensated beam must have i <(Bye?I /SUB 0/ /R?)A/ 
eta/, where I /SUB 0/ = 4zre /SUB 0/ Mc’*/e, and fy is the usual 
relativistic factor. Results for other conditions are presented. A 
comparison with a numerical calculation from the TRACE code 
for transport of a 100-keV, 100-mA beam is made. 


14089 Robinson instability and beam loading. Craft, B.C. 
(Brookhaven National Laboratory Upton, NY). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 2525-2527(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Robinson instability problem is developed in three 
stages. The first step is to derive the synchrotron oscillation equa- 
tions in the abscence of beam loading (unloaded case). Next, the 
equations are evaluated in the presence of beam loading at the fun- 
damental rf frequency (statically loaded case). Finally, the system is 
redeveloped taking into account beam loading at the synchrotron 
sidebands (dynamically loaded case). Following the theoretical de- 
velopment, the results are applied to calculate the synchrotron fre- 
quency in the presence of beam-loading, automatic-gain-control, 
and automatic-tune-control. The results of this calculation are com- 
pared with data from the NSLS VUVring, a 750 MeV electron 
storage ring. 


14090 Coherent beamsstrahlung. Spence, W.L. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California). JEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-32: No. 5, 1698- 
1700(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The radiation coherently emitted by a high energy bunched 
beam suffering an arbitrarily large disruption in a collision with an 
idealized undisrupted beam is calculated. The near-luminal velocity 
of the beam--such that the emitted radiation moves very slowly 
with respect to the bunch--implies that only a small part of the 
bunch radiates coherently and necessitates a careful treatment of 
the disrupted beam phase space during emission. The angular distri- 
bution and spectral density are presented. It is found that most of 
the radiation is at wave lengths greater than or equal to the bunch 
length and that the total energy lost by the beam due to coherent 
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effects should be negligible in high energy - high luminosity linear 
colliders. 


14091 Theory of non-planar orbits. Antillon, A.; Month, 
M. (Brookhaven National Laboratory, Associated Universi- 
ties, Inc., Upton, NY). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2221-2224(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The basic dynamics of a planar accelerator is extended to 
the non-planar case. This is done using the geometrical concept of 
torsion and extending the Hamiltonian formalism. A generalized 
non-planar reference orbit is adopted which introduces torsion in 
appropriately chosen drift spaces. The parameters of the reference 
orbit are associated with uncoupled and coupled betatron param- 
eters currently in use. 


14092 The chaotic dynamical aperture. Lee, S.Y.; Tepi- 
kian, S. (Brookhaven National Laboratory, Upton, NY). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2225- 
2227(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Nonlinear magnetic forces become more important for parti- 
cles in the modern large accelerators. These nonlinear elements are 
introduced either intentionally to control beam dynamics or by un- 
controllable random errors. Equations of motion in the nonlinear 
Hamiltonian are usually non-integrable. Because of the nonlinear 
part of the Hamiltonian, the tune diagram of accelerators is a 
jungle. Nonlinear magnet multipoles are important in keeping the 
accelerator operation point in the safe quarter of the hostile jungle 
of resonant tunes. Indeed, all the modern accelerator design have 
taken advantages of nonlinear mechanics. On the other hand, the 
effect of the uncontrollable random multipoles should be evaluated 
carefully. A powerful method of studying the effect of these nonlin- 
ear multipoles is using a particle tracking calculation, where a 
group of test particles are tracing through these magnetic multi- 
poles in the accelerator hundreds to millions of turns in order to 
test the dynamical aperture of the machine. These methods are ex- 
tremely useful in the design of a large accelerator such as SSC, 
LEP, HERA and RHIC. These calculations unfortunately take tre- 
mendous amount of computing time. In this paper, we try to apply 
the existing method in the nonlinear dynamics to study the possible 
alternative solution. When the Hamiltonian motion becomes chaot- 
ic, the tune of the machine becomes undefined. The aperture relat- 
ed to the chaotic orbit can be identified as chaotic dynamical aper- 
ture. We review the method of determining chaotic orbit and apply 
the method to nonlinear problems in accelerator physics. We then 
discuss the scaling properties and effect of random sextupoles. 


14093 Classification of half-integer resonance dynamics. 
Michelotti, L. (Fermi National Accelerator Laboratory, Ba- 
tavia, IL). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 2258- 
2260(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Slow extraction is accomplished at Fermilab by exciting a 
half integer resonance with quadrupoles and octupoles. The physics 
of this process can be idealized by a Hamiltonian of the form H = 
(v+cos(2a+/PHI/))J +(k+cos2a)J? == 1/4(p? +q?)(p?( 
k+1)+q(k-1)) + 1/2(v+cos/PHI/)p? + 1/2(v-cos/PHI/q? - pq 
sin/PHI/, where q = V2J sin a and p = V2J cos a. The angle- 
action pair (a,J) are canonically conjugate variables; q represents 
horizontal displacement from an equilibrium orbit, scaled by beta- 
tron functions and by the ratio of quadrupole to octupole harmon- 
ics. The three control parameters v, x, and /PHI/, are related to 
the distributions and strengths of quadrupoles and octupoles around 
the accelerator: v is the difference between the tune and the half 
integer n/2, scaled by the nth harmonic quadrupole driving term; k 
is the ratio of Oth to nth harmonic octupole driving terms; and / 
PHI/ is the relative phase between the octupole and quadrupole 
harmonics. The allowed dynamics of this system have been classi- 
fied by mapping its transition boundary, the catastrophe and Max- 
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well surfaces in the (v, x, /PHI/) control space. We describe some 
results here. 


14094 Width of nonlinear difference resonances. 
Ohnuma, S.; Gluckstern, R.L. (Fermi National Accelerator 
Laboratory, Batavia, Illinois). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2261-2263(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We consider an isolated difference resonance of the form 
(2p)vi - (2q)v2 = n + € where (2p) and (2q) are positive integers 
with (2p)+(2q)>2, n is 0 or an integer and !e!< <1. With action- 
angle variables (I /SUB k/ , a /SUB k/ ), the driving term of this 
resonance in the Hamiltonian takes the form DX(21,:)P(2I.) /SUP 
q/ cos (/PHI/), /PHI/ =(2p)a:-(2q)a2 +const. Unlike sum reson- 
ances, two action variables I, and Iz, which are proportional to 
emittances in two directions, are bounded and any definition of res- 
onance width will involve the concept of an “acceptable” growth 
in I, or Ik. We propose a definition such that inside the resonance 
width, an initial condition of large I, and very small I, will lead to 
an order of magnitude growth in I,. With this definition, the width 
is indefinite for (2p)=1. An arbitrarily small I, can grow to a siza- 
ble fraction of (p/q)I2 for any value of !e!. For (2p)=2, the width is 
proportional to D X (Iz) /SUP q/ . One cannot have resonances for 
(2p)>2 according to this definition, but there is a threshold value 
of initial I; above which I, will grow by a large factor if !e! and the 
invariant quantity I,+(p/q)Ie satisfy a certain relation which will 
be given analytically. We thus propose a definition involving one 
parameter for (2p)=2 and two for (2p)>2. The picture is clearly 
symmetric in two directions: if the initial I, is very small and I, 
large, one simply uses (2q) in place of (2p) to classify the reson- 
ances. 


14095 Nu shifts in betatron oscillations from uniform 
perturbations in the presence of non-linear magnetic guide 
fields. Crebbin, K.C. (Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 2276-2278(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Uniform magnetic field perturbations cause a closed orbit 
distortion in a circular accelerator. If the magnetic guide field is 
non-linear these perturbations can also cause a Nu shift in the beta- 
tron oscillations. Such a shift in radial Nu values has been observed 
in the Bevalac while studying the low energy resonant extraction 
system. In the Bevalac, the radial perturbation comes from the 
quadrants being magnetically about 0.8% longer than 90° The 
normal effect of this type of perturbation is a radial closed orbit 
shift and orbit distortion. The nu shift, associated with this type of 
perturbation in the presence of a non-linear guide field, is discussed 
in this paper. A method of handling the non-linear n values is dis- 
cussed as well as the mechanism for the associated Nu shift. Com- 
puter calculations are compared to measurements. 


14096 A method to render second order beam optics pro- 
grams symplectic. Douglas, D.; Forest, E.; Servranckx, R.V. 
(Supercollider, URA Design Center, c/o Lawrence Berke- 
ley Laboratory, Berkeley, California). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-3Z: No. 5, 2279-2281(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Violations of Liouville’s theorem have been observed in var- 
ious tracking studies employing programs based on a second order 
matrix ray trace. This is because the truncated Taylor's series trans- 
formation used by the codes in question is not canonical. We de- 
scribe a simple method, based on a generating function, that brings 
the ray trace to canonical form. This method utilizes the second 
order matrix elements provided by existing beam optics programs, 
and may be implemented by the use of a few FORTRAN subrou- 
tines. As an example, the program DIMAT has been modified to 
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accept the symplectric ray trace; results obtained using both sym- 
plectic and nonsymplectic transformations are compared. 


14097 A diagnostic for dynamic aperture. Morton, P.L.; 
Pellegrin, J.L.; Raubenheimer, T.; Rivkin, L.; Ross, M.; 
Ruth, R.D.; Spence, W.L. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California). [EEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-3Z: No. 5, 2291-2293(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 a 1985). al 

n large accelerators and low beta colliding beam storage 
rings, the strong sextupoles, which are required to correct the chro- 
matic effects, produce strong nonlinear forces which act on parti- 
cles in the beam. In addition in large hadron storage rings the su- 
perconducting magnets have significant nonlinear fields. To under- 
stand the effects of these nonlinearities on the particle motion there 
is currently a large theoretical effort using both analytic techniques 
and computer tracking. This effort is focused on the determination 
of the ‘dynamic aperture’ (the stable acceptance) of both present 
and future accelerators and storage rings. A great deal of progress 
has been made in understanding nonlinear particle motion, but very 
little experimental verification of the theoretical results is available. 
In this paper we describe ‘dynamic tracking’, a method being stud- 
ied at the SPEAR storage ring, which can be used to obtain experi- 
mental results which are in a convenient form to be compared with 
the theoretical predictions. 


14098 Effect of long range beam-beam interaction on the 
stability of coherent dipole motion. Furman, M.A.; Chao, 
A.W. (Supercollider, URA Design Center, c/o Lawrence 
Berkeley Laboratory, Berkeley, California). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 2297-2299(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 in, ge 

coherent effect of beam-beam forces on the stability of 

the motion of beams as rigid bunches in a collider is studied by 
means of simulation. The number of bunches per beam is taken to 
be large, with many bunches colliding simultaneously within each 
interaction region. It is also assumed that they populate the beams 
uniformly, and that they are equally spaced. The interaction regions 
are all identical and evenly spaced. The collision forces are as- 
sumed to be one-dimensional linear kicks. Results for stability limits 
are presented, as a function of tune, for various beam configurations 
and several values of the crossing angle. 


14099 Applications of the second-order achromat concept 
to the design of particle accelerators. Brown, K.L. (SLAC, 
Stanford, CA). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2288-2290(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A property of the second-order achromat, whereby dipole 
and sextupole families may be inserted into a lattice for chromatic 
corrections without introducing second-order geometrical (on mo- 
mentum) optical distortions, has been incorporated in several new 
particle accelerator designs. These include the SLC at SLAC, LEP 
at CERN, the EROS pulse stretcher ring at Saskatoon, the CEBAF 
ring at SURA, and the MIT ring. 


14100 Sensitive beam-bunch phase detector. Takeuchi, S.; 
Shepard, K.W. (Argonne National Lab., IL). Nuclear In- 
struments and Methods in Physics Research; 227: No. 2, 217- 
219(15 Nov 1984). 

A sensitive heavy-ion beam-bunch phase detector has been 
developed by first examining the relationship between the sensitivi- 
ty of an rf resonant cavity as a particle bunch detector and the 
shunt impedance of the same cavity as an accelerating structure. 
Then the various high shunt impedance rf cavities previously devel- 
oped for accelerating heavy ions were evaluated for use as bunch 
detectors. A spiral-loaded geometry was chosen, built, and tested 
with beam. The sensitivity obtained, 14 » V per electrical nA of 
beam, is a factor 3 higher than previously reported. (orig.). 
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REFER ALSO TO CITATION(S) 13709, 14081, 14093, 14095, 14097, 14207, 
14218, 14309, 15055, 15056, 15173, 15380, 15388, 15410 


14101 (AD-A—159337/5/XAB) Observation of micro- 
wave Cerenkov radiation as diffraction pattern. Technical 
report. Maruyama, X.R.; Neighbours, J.R.; Buskirk, F.R.; 
Snyder, D.D.; Vujaklija, M. (Naval Postgraduate School, 
Monterey, CA (USA)). 1 Aug 1985. 21p. (NPS—61-85-006). 
NTIS, PC A02/MF AOl1. 

Measurement of microwave Cerenkov radiation in air exhib- 
its the diffraction pattern predicted in earlier work. The radiation 
appears only at harmonics of the frequency of periodic electron 
bunches; angular distribution power measurements are presented for 
frequencies of 2.86, 5.71, 8.57 and 11 & 12 GHz, corresponding to 
the fundamental and the first three harmonics of an S band RF 
linac. 


14102 (AD-A—159566/9/XAB) Facilities requirements 
for a flash x-ray machine. Master’s thesis. Zurey, E.C. 
(Naval Postgraduate School, Monterey, CA (USA)). Jun 
1985. 88p. NTIS, PC A05/MF AOl1. 

This thesis discusses the impact and benefits of installing a 
1.5-MeV flash X-ray machine at the Naval Postgraduate School. It 
reviews the specifications and applications of the 100 MeV linear 
accelerator currently in operation at NPS and compares it with the 
performance of the proposed equipment. Estimates of radiation pro- 
duction and area dosages from the flash X-ray machine, as well as 
proposals for equipment location and shielding design, are present- 
ed. Laboratory requirements for electrical power, space, rediation 
monitoring, equipment interlocks and safety awareness, as well as 
federal regulation application to and installation of this type, are 
considered. Finally, research and thesis opportunities through the 
improved and unique capabilities of the flash X-ray machine are 
presented, along with some suggestions for proposed experiments 
and applications. 


14103 (BNL—51921, pp 3-7) Experiments for RHIC: a 
workshop overview. Ludlam, T. (Brookhaven National Lab., 
Upton, NY). 1985. NTIS, PC A17/MF AOl1. File Number 
DE86003124. (CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

A large and growing community of nuclear and high energy 
physicists is now embarked on a program of experiments with very 
high energy nuclear beams. The first round of these experiments 
will take place late in 1986, with fixed target experiments at the 
Brookhaven AGS and CERN SPS. The next goal is then to reach 
much higher energies with colliding beams of heavy ions, creating 
thermodynamic conditions with near-zero baryon number which 
can be directly compared with QCD calculations, exploring the full 
panoply of phenomena described by Helmut Satz in his physics per- 
spective elsewhere in this volume. The realization of a collider fa- 
cility for heavy ion beams, which would reach center-of-mass colli- 
sions energies at least 10 times higher than the fixed target experi- 
ments, is now a firmly established goal of the US nuclear physics 
community. At Brookhaven the Relativistic Heavy Ion Collider 
(RHIC) project is a proposal to provide this facility, utilizing the 
AGS accelerator complex as injector to a dedicated heavy ion col- 
lider in the tunnel originally constructed for the CBA project, with 
its existing experimental halls, support buildings and liquid helium 
refrigerator. Now that a design for the collider itself is in hand and 
progress is well along on detector systems for fixed target experi- 
ments with ion beams in the AGS and SPS, it seemed the right 
time for detailed examination of possible experiments for a heavy 
ion collider. The primary goal in organizing this workshop was to 
get the basic physics ideas into well-specified designs for experi- 
ments which can be widely discussed, criticized and amplified by 
the broadest community of potential users. 


14104 (BNL—51921, pp 263-266) Computing at the SSC. 
Firestone, A. (Ames Lab., IA). 1985. NTIS, PC A17/MF 
A011. File Number DE86003124. (CONF-8504152—). Con- 
tract W-7405-ENG-82. 
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From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The question of computing needs for experiments at the Su- 
perconducting Supercollider (SSC) was addressed by a group of 
thirteen high energy physicists attending the Workshop on the SSC 
held at Snowmass, Colorado on June 25 through July 13, 1984. 
Their report is included in the proceedings of the Snowmass Work- 
shop. Since some of the issues addressed for the SSC are also rele- 
vant to the RHIC, a modified version of that report was presented 
to the RHIC Workshop. What follows is a brief summary of the 
essential points in that presentation. 


14105 (BNL—51921, pp 283-286) Internal targets for 
RHIC. Young, G. (Oak Ridge National Lab., TN). 1985. 
NTIS, PC A17/MF AOl. File Number DE86003124. 
(CONF-8504152—). Contract AC05-840R21400. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

In addition to operating as a collider spanning the range of 
Vs/A = 10 + 10 GeV/nucleon to 100 + 100 GeV/nucleon, 
RHIC can be operated with one beam and a fixed internal target, 
thus covering the range of Vs/A = 2.2 GeV/nucleon + 2.2 to 7.1 
+ 7.1 GeV/nucleon, nearly the entire range not covered by the 
AGS or RHIC in collider mode. As it may be in this range of Vs/ 
A that maximum baryon density is obtained, it is important to 
ensure internal targets can be accommodated. These targets must 
provide sufficient luminosity and yet not result in a short beam life- 
time. 


14106 (CONF-8510186—6) Exploratory heat transfer 
studies on critical elements of a proposed 6 GeV synchrotron. 
Kuzay, T.M.; Knapp, G.S. (Argonne National Lab., IL 
(USA). Nov ‘1985. et W-31-109-ENG-38. 17p. NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE86005568. 

From International conference on insertion devices; Stan- 
ford, CA, USA (28 Oct 1985). 

Certain types of insertion devices for angiography, can 
produce extraordinarily large heat fluxes on critical components of 
a synchrotron beam line and its optics. The shutters, beam splitters, 
filters, and the first-stage monochromators all are subjected to large 
fluxes of radiation. The cooling requirements of such beam line 
components are approached in a comprehensive manner to identify 
the governing parameters from first principles. Analytical tech- 
niques have been used to study various methods of handling the 
heat loads using both liquid metal and water coolants for various 
potential heated geometries. It is found that when properly de- 
signed, liquid metal cooling can be much more efficient. In addi- 
tion, composites and low Z surfaces have been considered. Also in- 
vestigated are the heat transfer problems of the optical stages and 
rotating monochromators. 


14107 (CONF-8511137—3) Effective vibration isolation 
system for perfect-crystal neutron interferometry. Arthur, J 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005025. 

From Workshop on the investigation of fundamental interac- 
tions with cold neutrons; Gaithersburg, MD, USA (14 Nov 1985). 

Perfect-crystal neutron interferometers are subject to degra- 


dation of their performance caused by vibrational accelerations. It 
is shown that the most seriously offending accelerations are rota- 
tional, and an effective and simple vibration isolation system that 
has been developed at the MIT Neutron Diffraction Laboratory is 
described. 


14108 (FNAL-TM—1364) Electrical design of a 110-ft 
long muon pipe with automatic degaussing. Visser, A.T. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Nov 
1985. Contract AC02-76CH03000. 25p. NTIS, PC A02/MF 
A011; 1; GPO Dep. File Number DE86006181. 

This memo describes a magnetized cylindrical pipe made 
from tape wound grain oriented low carbon steel rolls. Grain ori- 
ented steel yields much higher magnetic fields at low ampereturns 
than cast iron or other steel pipes. This is especially important 
when only a few windings are allowed in the inner bore. The 
power supply and operating cost are also much lower. The pipe has 
a high (~9 kG) remnant field, but is automatically degaussed upon 
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shutdown of the DC excitation power supply. A remnant field de- 
tector senses whether degaussing was successful. The pipe is used 
in the muon beam line. Its magnetic field deflects unwanted halo 
muons. Tests need to be conducted with and without pipe field. It 
is therefore desirable that the pipe field automatically returns to 
zero when the DC excitation is shut off. This can be rather easily 
accomplished. 


14109 (IFUSP-P—484) Pre anti-project of a machine for 
the synchrotron radiation production. Moscati, G.; Takaha- 
shi, J.; Miyao, Y. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 
1984. 24p. (In Portuguese). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700523. 

A concrete proposal with basic parameters for the construc- 
tion of a machine in Brazil for the Synchrotron Radiation produc- 
tion is presented. 


14110 (INIS-SU--315, pp 195-199) State-of-the-art of 
the neutron source complex construction on the basis at the 
LUEh-300 accelerator. Golovnya, V.Ya.; Inopin, E.V.; Kon- 
dratenko, V.V.; Kurilko, B.I.; Makhnenko, L.A. (Fiziko- 
Tekhnicheskij Institute, Kharkov, USSR). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A1l8/MF AOl. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Upgrading of the 300 MeV linear accelerator (LUEh-3000) 
in order to create on its base highly intensive pulse source and fast 
neutron spectrometer is described in short. Upgrading offers an in- 
crease of mean beam current at an outlet up to 15-20/pA. Present 
and designed electron beam parameters are presented. Arrangement 
of the injector, accelerating system, SHF-supply system, beam 
transport, and also of the time-of-flight neutron spectrometer is de- 
scribed. An assembly of tantalum plates with a total thickness of 10 
radiation lenghts producing the fast neutron flux of 107 neutr/s is 
chosen as a target. After ugrading it will be possible to use the ac- 
celerator in nano- and microsecond current pulse duration ranges 
under the condition of minimum time expenses on rearrangement of 
its operation regimes. 


14111 (INIS-SU—315, pp 253-260) Nonadiabatic spin 


flippers for polarized neutrons. Bulgakov, M.I.; Gul’ko, 
A.D.; Trostin, S.S. (Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki, Moscow, USSR). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A18/MF AOl. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Performance of some spin flipper designs, which operation is 
based on neutron nonadiabatic flight of a region of sharp reversal 
of guiding magnetic field, are analyzed. Formulae for the determi- 
nation of flip efficiency are presented. Data on flip efficiency 
allows one to choose optimum flipper dimensions for the given effi- 
ciency of reverse of neutron beam polarization of definite cross-sec- 
tion. It is noted that utilization of flipper in a form of a foil with 
compensating currents enables one to conduct effective reverse of 
polarization of polarizationed neutron wide beams. The flip device 
with a current foil and two coaxial coils along its sides allows one 
to obtain a neutron beam with any value of polarization degree 
with respect to guiding magnetic field by means of a change of 
device current magnitude at a given rate of neutron polarization, 
being incident on the device. 


14112 (INIS-SU—315, pp 283-284) 14 MeV neutron 
high-current generator. Kukhlenko, A.S.; Neplyuev, V.M.; 
Posokhov, N.A.; Primenko, G.I; Strizhak, V.I.; Tarakanov, 
V.K. (Kievskij Gosudarstvennyj Univ., Ukrainian SSR). 
1984. (In Russian). NTIS (US Sales Only), PC A18/MF 
A01. File Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Low-voltage electrostatic deuterium accelerator, designed 
for producing 14 MeV neutrons is described. Duoplasmatron is 
considered as ion source; its supply is realized from the 5 kW 
motor-generator. An accelerating tube 25 cm long is made as a 
double-walled: the inner wall is made of China and the outer wall - 
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of bakelite. The rotating cooled target is used in the device. The 
beam mass-analyzer is installed in the accelerating tube outlet. The 
main generator characteristics are the following: beam current of 10 
pA, peressure in a accelerating tube of 8x10°-1x10° Torr discharge 
current of 2-3 A, deuteron energy of 150 keV, neutron flux of 10"! 
neutr/s. 


14113 (LBL—19991) Analysis of self-amplified spontane- 
ous emission, Kim, K.J. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 2Ip. 
(CONF-850956—20). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005276. 

From 7. international free-electron laser conference; Tahoe 
City, ~ USA (8 Sep 1985). 

The analysis develops a classical theory of how a signal 
evolves from the initial incoherent spontaneous emission in long un- 
dulators. The theory is based on the coupled Klimontovich-Max- 
well equations. Formulas for the radiated power, spectral charac- 
teristics and electron correlations are derived. The saturation due to 
nonlinear effects is studied using a quasi-linear extension of the 
theory. The results agree reasonably well with the recent Liver- 
more experiment in the microwave range. Performance of a possi- 
ble high-gain free electron laser in a short-wavelength region is 
evaluated. 


14114 (LBL—20496) Transport and acceleration of high 
current uranium ion beams. Brown, I.G.; Galvin, J.E.; 
Keller, R.; Spaedtke, P.; Mueller, R.W; Bolle, J. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1985. Contract ACO03- 
76SF00098. 20p. NTIS, PC A02/ MF A0Ol; 1; GPO Dep. 
File Number DE86005834. 

Measurements have been made of the transport of beams 
produced by the high current ion source, MEVVA, and of the in- 
jection of these beams into the GSI heavy ion RFQ linac. This con- 
figuration has provided initial tests of the MEVVA ion source in an 
injector environment, and of the RFQ with uranium as the acceler- 
ated species. Beam currents of 78 mA of titanium and 19 mA of 
uranium, at an extraction voltage of 40 kV, have been transported 
through a 4.7 m long beam transport channel, and up to 40 mA of 
uranium has been transported through a single-gap accelerating 
column at a voltage of about 150 kV. A current of up to 5 mA of 
U* has been measured at the exit detector of the RFQ. 


14115 (UCID—20606) Physics and design issues of a 
high gain FEL. Prosnitz, D. (Lawrence Livermore National 
Lab., CA (USA)). 2 Oct 1985. Contract W-7405-ENG-48. 
44p. NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86005445. 

A series of viewgraphs is provided that summarize and illus- 
trate some of the physics aspects and design issues of free electron 
lasers. Physics aspects include the coupling between electrons and 
light, electron beam properties that affect the free electron laser, 
and tapering of the wiggler. Design issues include focusing and mis- 
matched electron orbit, as well as diffraction. Modelling of the free 
electron laser and scaling are also mentioned. (LEW) 


14116 Initial operation of the new bevatron local injector. 
Staples, J.; Dwinell, R.; Gough, R.; Halliwell, J.; Howard, 
D.; Lax, J.; Lundgren, S.; Richter, R.; Stover, G.; Tanabe, 
J. (Lawrence Berkeley Laboratory, Berkeley, CA). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 3208-3209(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Initial operational characteristics of a new Bevatron injector 
system are described. It is capable of providing an independent 
source of ions to the Bevatron through mass 40. The new injector 
consists of a sputter ion PIG source, operating on a 60 kV DC plat- 
form, an RFQ linac, and two Alvarez linacs, all operating at 199 
MHz. Beams with g/A = 0.14 are accelerated to 200 keV/n in the 
RFQ and to 800 keV/n in the first Alvarez tank. Each Alvarez op- 
erates in the 28A mode, and each is followed by a foil stripper. 
Beams with a q/A = 0.32 are accelerated through the second Al- 
varez to 5 MeV/n, fully stripped, and injected into the Bevatron. 
Because the Bevatron can be efficiently switched between this in- 
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jector and the Super HILAC injector, a more efficient operations 
schedule is made possible to meet the increasingly diverse needs of 
the Biomedical and Nuclear Science research programs. 


14117 A four beam cesium injector for MBE-4. War- 
wick, A.L.; Fredriksson, O.; Vanecek, D. (Lawrence Berke- 
ley Laboratory, University ‘of California, Berkeley, Califor- 
nia). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3191- 
3198(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Construction of a four beam injector for the MBE-4 induc- 
tion linac at LBL was completed in March of this year. First meas- 
urements of the four beams demonstrate that the design specifica- 
tions have been met. The pulses of singly ionized cesium ions last 
for 2 microseconds and have variable currents up to 15 mA at a 
kinetic energy of 200 keV. The emittances are low, at 5mA the 
normalized emittance of each beam is 1.2 X 10-7 7 m rad. 


14118 Use of a minimum-ellipse criterion in the study of 
ion-beam extraction systems. Keller, R.; Allison, P.; Sher- 
man, J.D. (Los Alamos National Laboratory, Los Alamos, 
NM). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2579- 
2581(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Ion-beam extraction systems may be optimized by ray-trac- 
ing codes. As a general criterion for comparing the geometry-de- 
pendent phase-space distributions, we first calculate the minimum- 
area ellipse that encloses all particles of any given two-dimensional 
phase-space distribution. Then, the relation between ellipse area and 
contained beam fraction is established by systematically finding and 
eliminating those particles that contribute most heavily to the emit- 
tance. Prescriptions for finding the minimum ellipse and beam frac- 
tions are presented. The minimum and rms ellipses are compared 
for two code-calculated distributions that represent ion-beam ex- 
traction geometries. 


14119 Proposed bunching scheme for a polarized H™ in- 
jector. Swain, G.R.; Browman, A.A. (Los Alamos National 
Laboratory, Los Alamos, NM). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3024-3026(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Improvements to the polarized H™ injector at LAMPF will 
include a two-stage buncher and beam chopper. The buncher 
scheme will permit the compression of a major part of the current 
in 20 RF cycles of the drift-tube linac (100 nsec) into a single RF 
cycle (5 nsec), thus making possible time-of-flight experiments with 
the polarized H~ beam. A proposed first buncher stage would use a 
ramp drive waveform; the second stage, a sinusoidal waveform. 
Design and sensitivity calculations are summarized, including beam 
energy considerations, buncher and chopper drive requirements, 
and longitudinal and transverse beam dynamics. The calculations 
indicate that about 70% of the beam from the source may be 
bunched in the 1-nsec acceptance region of the linac, with less than 
0.1% of the beam in neighboring RF cycles. 


14120 The Los Alamos proton storage ring fast-extraction 
kicker system. Power, J.F.; Blind, B.; Jason, A.J. 
Alamos National Laboratory, Los Alamos, NM). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 3021-3023(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We describe the kicker system used by the Los Alamos 
Proton Storage Ring (PSR) for fast extraction of accumulated 800- 
MeV proton beam. The system has several severe constraints in 
terms of rise time, field quality, and magnet dimensions. These are, 
in turn, defined by characteristics of the stored beam, ring lattice, 
and the allowable activation of ring components. Design methods 
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to meet the constraints are outlined here and we describe the novel 
modulators that produce the fast pulses required. 


14121 Operational experience with the Fermilab 150 GeV 
injection kicker. Trendler, R.C. (Fermi National Accelerator 
Laboratory, Batavia, IL). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3012-3014(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Fermilab E17 injection kicker has been in operation for 
more than 12000 filament hours and has logged almost 350,000 
pulses since commissioning without major failure. The kicker 
system uses EEV 1193B and 1193C double-ended thyratrons in the 
MAIN, CLIP and DUMP configuration. In typical operation, the 
pulser produces 4800 A, 20 /sigma phi/s pulses at a charging volt- 
age of 60kV and is capable of operating at a 80kV charging volt- 
age. Any failure of the injection process can cause the Tevatron 
cryogenic magnets to quench. This includes any misfires of the in- 
jection kicker. Considerable effort was made to maximize reliability 
and provide interlocks to limit the problems that could happen 
from injection kicker misfires. The operating experience and reli- 
ability of the EEV thyratron are discussed. Also, the use of the fi- 
beroptics, unique charging power supplies, and unusual digital 
interlocks and the role they play in improved reliability are dis- 
cussed. 


14122 Proton extraction and transport for PBAR produc- 
tion in Tevatron I, Dugan, G.; Dinkel, J.; Harrison, M.; 
Johnson, D.; Krafczyk, G.; May, M.; McCarthy, J.; Merz, 
W.; Tilles, E. (Fermilab, Batavia, IL). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 3009-3012(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The design, fabrication, and commissioning of the extraction 
and beam transport systems required for pbar production for tlie 
FNAL Antiproton Source are described. The extraction system uti- 
lizes a fast kicker and Lambertson septum magnets to extract in a 
single turn one booster batch of 120 GeV protons from the FNAL 
Main Ring. The extracted beam is transported a distance of 174 m 
by a beam transport system consisting of 12 dipoles and 14 quadru- 
poles. The last 8 quadrupoles are configured as 4 pairs which focus 
the beam to a small round spot (radius 0.4 mm) on a pbar produc- 
tion target. The extraction channel is also designed to inject 8 GeV 
cooled pbars from the Accumulator Ring into the Main Ring, or 
extract 8 GeV protons from the Main Ring for diagnostic and tune- 
up work in the Antiproton Source beam lines and rings. 


14123 FNAL main ring to energy saver antiproton trans- 
fer system for Tevatron I. Dugan, I.G.; Dinkel, J.; Harrison, 
M.; Krafczyk, G.; May, M.; Tilles, E. (Fermilab, Batavia, 
IL). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3006- 
3008(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A system for antiproton beam transfer from the Main ring to 
the Energy Saver for colliding beam operations has been designed 
and fabricated. The system is similar to the existing proton beam 
transfer system used for fixed target operation of the Energy Saver. 
Using a fast kicker in the Main Ring, one or several bunches of 150 
GeV pbars will be kicked horizontally across the septa of two 
Lambertsons into a short transfer line. At the end of this line, they 
are injected into the Energy Saver through two more Lambertsons 
and kicked onto a closed orbit by a second fast kicker. For commis- 
sioning and tune-up, the system will be operated in reverse, extract- 
ing 150 GeV protons from the Energy Saver to the Main Ring. In 
addition to a description of the design of the system and its compo- 
nents, the status of the installation and commissioning are also dis- 
cussed. 
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14124 Synchronous timing of multi-energy fast beam ex- 
traction during a single AGS cycle. Gabusi, J.; Naase, S. 
(AGS Department, Brookhaven National Laboratory, 
Upton, New York). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 2991-2993(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Synchronous triggering of fast beams is required because the 
field of Kicker Magnets must rise within the open space between 
one beam bunch and the next. Within the Brookhaven AGS, Fast 
Extracted Beam (FEB) triggering combines nominal timing, based 
on beam energy with bunch-to-bunch synchronization, based on the 
accelerating rf waveform. During beam acceleration, a single bunch 
is extracted at 22 GeV/c and within the same AGS cycle, the re- 
maining eleven bunches are extracted at 28.4 GeV/c. When the 
single bunch is extracted, a “hole”, which is left in the remaining 
circulating beam, can appear in random locations within the second 
extraction during successive AGS cycles. To overcome this prob- 
lem, a synchronous rf/12 counting scheme and logic circuitry are 
used to keep track of the bunch positions relative to each other, 
and to place the “hole” in any desired location within the second 
extraction. The rf/12 signal is used also to synchronize experiment- 
ers triggers. 


14125 A low shunt impedance 53 MHz rf system for rf 
stacking in the fermilab antiproton accumulator. Griffin, J.E.; 
Misek, J.R.; Moretti, A.; Nicholls, G.L. (Fermilab). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 2803-2805(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

In the Fermilab antiproton Accumulator Ring, injected anti- 
protons are to be adiabatically captured and rf stacked at the edge 
of the stochastic cooling stack tail. Also large antiproton bunches 
which have been removed from the cooled core by low-frequency 
rf unstacking are to be pre-bunched at 52.813 MHz prior to bunch- 
to-bucket transfer to the main Ring at 8 GeV. A 100 kV 53 MHz rf 
system for accomplishing these two tasks is described. Because of 
the low momentum spread beam to be stored in the ring, a shunt 
impedance limitation must be imposed on all devices in the ring to 
prevent microwave instability. Also vacuum pressure in the range 
10-'° T must be maintained. This report describes how a normally 
high Q rf structure has been modified to meet these requirements. 


14126 Beam transport results on the multi-beam MABE 
accelerator. Coleman, P.D.; Alexander, J.A.; Hasti, D.E.; 
Heath, C.E.; Huddle, C.W.; Poukey, J.W.; Ramirez, J.J.; 
Sanford, T.W.L.; S , A.W.; Torrison, L.L. (Sandia Na- 
tional Laboratories, Albuquerque, NM). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 3268-3270(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

MABE is a multistage, electron beam linear accelerator. The 
accelerator has been operated in single beam (60 kA, 7 Mev) and 
multiple beam configurations. This paper deals with the multiple 
beam configuration in which typically nine =~ 25 kA injected 
beams are transported through three accelerating gaps. Experimen- 
tal results from the machine are discussed, including problems en- 
countered and proposed solutions to those problems. 


14127 The university of washington superconducting 
booster linac. Storm, D.W.; Amsbaugh, J.F.; Cramer, J.G.; 
Swanson, H.E.; Trainor, T.A.; Vandenbosch, R.; Weitkamp, 
W.G.; Will, D.I. (Nuclear Physics Laboratory, University 
of Washington, Seattle, WA). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3262-3264(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We have begun construction of a superconducting linac de- 
signed to accelerate ions from protons through about mass 60. In- 
jected by our 9 MVterminal tandem van de Graaff accelerator, the 
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linac is expected to double the proton energy and quadruple the en- 
ergies of heavier ions. The resonators are lead plated copper quar- 
ter wave structures. The overall layout and expected performance 
of the accelerator is presented, along with a brief status report. 


14128 High gradient superconducting quadrupoles. 
Lundy, R.A.; Brown, B.C.; Carson, J.A.; Erickson, R.A.; 
Fisk, H.E.; Hanft, R.H.; Mantsch, P.M.; MclInturff, A.D.; 
Remsbottom, R.H. (Fermi National Accelerator Laborato- 
ry, Batavia, IL). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3707-3709(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 


(13 May 1985). 
Biatohees superconducting quadrupoles with a 5 cm aper- 


ture and gradient of 16 kG/cm have been built and tested as candi- 
date magnets for the final focus at SLC. The magnets are made 
from NbTi Tevatron style cable with 10 inner and 14 outer turns 
per quadrant. Quench performance and multipole data are present- 
ed. Design and data for a low current, high gradient quadrupole, 
similar in cross section but wound with a cable consisting of five 
insulated conductors are also discussed. 


14129 Superconducting magnet system for RHIC. 
Thompson, P.A.; Cottingham, J.; Dahl, P.; Fernow, R.; 
Garber, M.; Ghosh, A.; Goodzeit, C.; Greene, A.; Hahn, 
H.; Herrera, J. (Brookhaven National Laboratory, Upton, 
NY). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3698- 
3700(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
¢ proposed Relativistic Heavy Ion Collider (RHIC) will 
operate at ion energies of 7 to 100+ GeV/Amu for ions as heavy 
as Au’®’, This paper discusses the superconducting magnet system 
for this machine. It will consist of 372 dipoles typically 9.7 meters 


long with an operating field of 3.4 Tesla, 492 quadrupoles with typ- 
ical length 1.4 meters, gradient 76 T/m, and approximately 1000 
sextupole and corrector magnets. A detailed design has been devel- 
oped for the dipoles which will have a clear bore of 76 mm; less 
detailed designs are presented for the other components. A proof- 
of-concept magnet has been constructed and successfully tested. 


14130 Random errors in the magnetic field coefficients of 
superconducting magnets. Herrera, J.; Hogue, R.; Prodell, 
A.; Wanderer, P.; Willen, E. (Brookhaven National Labora- 
tory, Upton, NY). IEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3689-3691(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 tng 5). 
dom errors in the multipole magnetic coefficients of su- 
perconducting magnet have been of continuing interest in accelera- 
tor research. The Superconducing Super Collider (SSC) with its 
small magnetic aperture only emphasizes this aspect of magnet 
design, construction, and measurement. With this in mind, we 
present a magnet model which mirrors the structure of a typical su- 
perconducting magnet. By taking advantage of the basic symme- 
tries of a dipole magnet, we use this model to fit the measured mul- 
tipole rms widths. The fit parameters allow us then to predict the 
values of the rms multipole errors expected for the SSC dipole ref- 
erence design D, SSC-C5. With the aid of first-order perturbation 
theory, we then give an estimate of the effect of these random 
errors on the emittance growth of a proton beam stored in an SSC. 


14131 Experimental evaluation of design features of a 
cryostat for an iron-less cos/theta/ SSC magnet. Niemann, 
R.C.; Carson, J.A.; Engler, N.H.; Fisk, H.E.; Gonczy, J.D.; 
Hanft, R.H.; Kuchnir, M.; Mantsch, P.M.; Mazur, P.O.; 
MclInturff, A.D.; Nicol, T.M. (Fermi National Accelerator 
Laboratory, Batavia, IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3710-3613(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A conceptual design for an iron-less cos/theta/ SSC magnet 
cryostat has identified several areas for experimental study. Includ- 
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ed are bowing of thermal radiation shields due to cooldown and 
warmup; thermal performance of the suspension systems; cryostat 
thermal performance; structural responses to decentering forces be- 
tween the coil and the steel vacuum vessel; and response of thermal 
shields to forces due to quench induced eddy currents. Studies 
were carried out with 6m long thermal bowing and magnetic ef- 
fects models, a suspension heat leak measurement dewar and a 12m 
long thermal model. The models incorporate important features of 
the conceptual cryostat design. The details of the test arrangements, 
procedures and results are presented. 


14132 RIIM accelerator beam experiments. Mazarakis, 
M.G.; Clark, R.S.; Husti, D.E.; Johnson, D.L.; Miller, R.B.; 
Poukey, J.W.; Prestwich, K.R.; Richardson, R.D.; Shope, 
S.L.; Smith, D.L. (Sandia National Laboratories, Albuquer- 
que, NM). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 3237- 
3239(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A pulsed linear accelerator assembly, RIIM (RADLAC II 
Module), composed of an injector plus a number of post accelerat- 
ing gaps was built and successfully operated. The injector and the 
post accelerating gaps were powered by water strip pulse forming 
and transmission lines. A high-current, highvoltage, foilless diode 
injector was used and an annular 40-kA relativistic electron beam 
was produced and further accelerated through the post accelerating 
gaps. The final beam energy was close to the sum of injector and 
gap voltages and equal to 9 MeV. 


14133 A compact heavy ion RFQ preaccelerator for use 
at the CERN Linac I. Gough, R.A.; Caylor, R.; Howard, 
D.; MacGill, R.; Staples, J.; Tanabe, J. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3205- 
3207(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

; This paper describes the LBL contribution to a project de- 
signed to provide fully-stripped oxygen beams for acceleration in 
the CERN PS complex. A preaccelerator for Linac I, consisting of 
an ECR ion source, an RFQ linac, and RF matching cavities, is 
being assembled as part of a collaborative arrangement among 
LBL, GSI, and CERN. The RFQ, designed and built at LBL, will 
accept analyzed oxygen +6 beam from the ECR at 5.6 keV/amu, 
and accelerate it to 139.5 keV/amu, the injection energy required 
for 2 BA operation of Linac I. Stripping to +8 will be done with a 
foil stripper at 12.5 MeV/amu at the exit of Linac I. The RFQ op- 
erates at 202.56 MHz and is 0.86 meters in length. The structure is 
stabilized with vane coupling rings, and uses a single drive loop and 
a single tuning loop. 


14134 The superhilac upgrade project. Feinberg, B.; 
Brown, I.G. (University of California, Lawrence Berkeley 
Laboratory, Berkeley, California). JEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 5, 3202-3204(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This project will increase the uranium output of the Bevalac 
heavy-ion facility from the currently available 107 to 5X10’ ions/ 
pulse, allowing accurate Lamb shift measurements to be made in 
U** and U*"* with important applications to the testing of quan- 
tum electrodynamics and the development of an x-ray laser. The in- 
jected beam intensity will be increased to make better use of the 
10emA output space-charge limit of the Wideroe linac. Components 
will include a new high current MEtal Vapor Vacuum Arc 
(MEVVA) ion source along with an improved high current, high 
voltage Cockcroft-Walton power supply to handle the increased 
beam current. The Low Energy Beam Transport (LEBT) line will 
be upgraded with additional focusing to manage the increased 
space-charge forces and with an improved vacuum to reduce 
charge exchange losses. Finally, the phase matching between the 
23MHz Wideroe linac and the 70MHz Alvarez linac will be im- 
proved by the addition of the appropriate buncher cavities. Physics 
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design is underway and detailed engineering is scheduled to begin 
in October 1985, with installation slated for the 1986 summer shut- 
down. 


14135 The effect of focusing field nonlinearities in MBE- 
4 on transverse beam dynamics. Celata, C.M.; Brady, V.O.; 
Haber, I.; Laslett, L.J.; Smith, L. (Lawrence Berkeley Lab- 
oratory, University of California, Berkeley, California). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3193- 
3195(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A particle simulation code was used to study the effect on 
transverse beam dynamics of nonlinearities of the focusing field in a 
linear accelerator transporting a multiple beam array. Nonlinear 
field strengths for various multiple-beam design geometries were 
calculated by relaxation codes for use in the simulation calculation. 
Nonlinearities due to asymmetry of the electrode array with respect 
to a single beam were found to be negligible. Electrode end effect 
nonlinearities led to emittance growth for off-axis beams, though 
for the geometry of MBE-4, this was negligible. For misaligned 
beams, a dodecapole field caused significant emittance growth. This 
was not seen in single particle tracking calculations. Fields due to 
induced charge on the electrodes can reduce this effect, or the do- 
decapole field can be eliminated by proper choice of the electrode 
radius. 


14136 Synthesis of MBE-4 accelerating waveforms. Kim, 
C.H.; Brady, V.O.; Fessenden, T.J.; Judd, D.L.; Laslett, 
Z.J. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3190-3192(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An ion induction linac for HIF must operate near the space 
charge current limit along most of its length. Small errors in the 
voltages applied to the accelerating gaps can readily produce local 
unwanted beam bunching and consequent beam loss. Uncompensat- 
ed space charge forces will generate current loss from longitudinal 
beam spreading. In the design of the MBE-4 ideal acceleration vol- 
tages were developed that assure self-similar amplifying current 
waveforms at each position along the accelerator. These were ap- 
proximately synthesized by adding waveforms that can be obtained 
from realizable electrical pulsers. A code is used to study effects 
produced by the imperfect synthesis on the longitudinal ion dynam- 
ics and beam current waveforms in the presence of space-charge 
forces. 


14137 MBE-4, a heavy ion multiple-beam experiment. 
Avery, R.T.; Chavis, C.S.; Fessenden, T.J.; Gough, D.E.; 
Henderson, T.F.; Keefe, D.; Meneghetti, J.R.; Pike, C.D.; 
Vanecek, D.L.; Warick, A.I. (Lawrence Berkeley Laborato- 
ry, University of California, Berkeley, California). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 3187-3189Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 a A ; 

BE-4, a heavy-ion multiple beam induction linac being 
built at LBL in FY85/86, will model many features of a much 
longer device. It will accelerate four spacecharge-dominated 
Cesium ion beams from, for example, 0.2 MeV, 5 mA/beam, 3.0 
psec, 1.6 m length at injection to about0.8 MeV, 15 mA/beam, 1.0 
psec, 1.1 m length at the exit. It will permit study of simultaneous 
focussing, acceleration, current amplification and emittance growth 
of multiple space-charge-dominated ion beams. Some features of 
this accelerator are described. 


14138 Acceleration of polarized H™ in the BNL 200 MeV 
Linac. Makdisi, Y.; Alessi, J.; Brown, H.; Burton, D.; 
Kponou, A.; McNerney, A.; Witkover, R. (AGS Depart- 
ment, Brookhaven National Laboratory, Upton, NY). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 3166-3168(Oct 1985). 
(CONF-850504—). 


From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The AGS Polarized Beam Project was started in 1980. The 
first beam was accelerated in March 1984, followed by commission- 
ing studies and a high energy physics run at 16.5 GeV at an aver- 
age 30% polarization. The Linac portion of the project included a 
new polarized H™ ion source and a Radio-Frequency Quadrupole 
(RFQ). These are described as is the design of the new Low 
Energy Beam Transport (LEBT) line and beam instrumentation for 
the Linac. Operational results, current status and future plans will 
be discussed. 


14139 Tailored vacuum chambers for AC magnets. 
Harvey, A. (Los Alamos National Laboratory, Los Alamos, 
NM). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3815- 
3817(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The proposed LAMPF-II accelerator has a 60-Hz booster 
synchrotron and a 3-Hz main ring. To provide a vacuum enclosure 
inside the magnets with low eddycurrent losses and minimal field 
distortion, yet capable of carrying rf image currents and providing 
beam stabilization, we propose an innovative combination pipe. 
Structurally, the enclosure is high-purity alumina ceramic, which is 
strong, radiation resistant, and has good vacuum properties. Ap- 
plied to the chamber are thin, spaced, silver conductors using 
adapted thick-film technology. The conductor design can be tai- 
lored to the stabilization requirements, for example, longitudinal 
conductors for image currents, circumferential for transverse stabili- 
zation. The inside of the chamber has a thin, resistive coating to 
avoid charge build-up. The overall 60-Hz power loss is less than 
100 W/m. 


14140 Ultrahigh vacuum system of the heavy ion trans- 
port line at Brookhaven. Hseuh, H.C.; Feigenbaum, I; 
Manni, M.; Skelton, R.; Stattel, P. (Brookhaven National 
Laboratory, Associated Universities, Inc., Upton, NY). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3797- 
3799(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Heavy ions with an energy up to 8 MeV/A for S*"* and 1 
MeV/A for Au** from the 16 MV Tandem will be injected into 
the AGS for further acceleration to = 15 GeV/A. A 600-meter 
beam transport line between the Tandem and the AGS has been de- 
signed and is under construction. This paper describes the design of 
the vacuum system of this transport line and the performance of the 
prototype vacuum sectors. 


14141 Surface conditioning of synchrotron radiation 
source to improve beam lifetime. Chou, T.S. (National Syn- 
chrotron Light Source, Brookhaven National Laboratory, 
Upton, NY). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3795-3799(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Surface cleanliness is of prime importance to achieve the de- 
sirable vacuum condition for long beam lifetime in all synchrotron 
radiation sources. The Photon Factory at KEK resolved the severe 
gas load from synchrotron radiation by in-situ Ar glow discharging 
the whole storage ring. Sufficient experience had been gained in the 
past two years operation on the synchrotron radiation source, espe- 
cially on the VUV ring of the National Synchrotron Light Source 
(NSLS), to allow us to decide to glow discharge the VUV ring. In 
hoping to obtain higher circulating current and to reveal the cause 
of lifetime limitation, a better understanding of the beam loss mech- 
anism is needed. Photo desorption is the major gas load in all exist- 
ing electron (positron) storage rings. It is generally believed that 
these photodesorbed species (neutral and charged) provide the 
major loss mechanism to lessen the beam lifetime. The interaction 
of these species to the beam give rise to the various loss mecha- 
nisms such as multiple Coulomb scattering, single scattering, brems- 
strahlung and ion trapping. All these mechanisms have been under 
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intense study at NSLS. This report only describes the result of sur- 
face condition and beam lifetime. 


14142 A vacuum system for the Argonne 6 GeV synchro- 
tron light source. Wehrle, R.; Muenich, J. (Argonne Nation- 
al Laboratory, Argonne, IL). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3792-3796(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

 ANL vacuum system for the 6 GeV light source stor- 

age ring features non-evaporable strip getter pumps for uniform 
pumping around the ring within a gas desorption antechamber, and 
it also features lumped getter pumping directly under and above 
crotch radiation absorbers that are positioned after each bending 
magnet. Based on experiments at ANL in 1980 and by others, the 
technical and economical advantages have been established for the 
use of the distributed NeG pumps of non-magnetic strips coated 
with a nonevaporable Zr Al getter matrix. The NeG strip pump 
lifetime approaches ten years. The antechamber improves the isola- 
tion of the gas desorption process from the main beam chamber and 
beam. The combination of these vacuum techniques; the NeG strip 
getter pumps, the gas desorption antechambers, and the lumped ion 
and lumped getter pumping provide a unique and reliable system 
for maintaining long beam lifetime. 


14143 Very high precision current regulated power sup- 
plies for the fermilab antiproton source. McCarthy, J.; 
Farkas, L.; Wolff, D. (Fermi National Accelerator Labora- 
tory, Batavia, Illinois). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3778-3780(Oct 1985). (CONF-850504—) 
From Particle accelerator conference; Vancouver, Canada 
(13 ne 
ese Power Supplies were designed to power the accumu- 
lator and debuncher storage rings at the Fermi National Accelera- 
tor Laboratory Antiproton Source. The accumulator and de- 
buncher are both large acceptance 8 GeV storage rings. The accu- 
mulator ring has the most stringent requirements since it will be re- 
quired to store beams for periods in excess of twenty four (24) 
hours. In order to ensure long term beam stability, resonances up to 
order eleven (11) must be avoided. Because of this stringent tuned 
stability requirement, the power supplies which power the three 
main quadrupole and the main dipole busses must be extremely 
stable. Thus the current regulation specification for these power 
supplies is 10 PPM (0.001%) including differential and common 
mode ripple, long term drift, and line and load regulation. 


14144 The Tevatron extraction pulser. Pfeffer, H. (Fermi 
National Accelerator Laboratory, Batavia, IL). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 3766-3768(Oct 1985). 
(CONF-850504—). 


From Particle accelerator conference; Vancouver, Canada 


(13 re 

¢ Tevatron QXR (Quadrupole Extraction Regulator) 
power supply is a linear current pulser combined with a dc transis- 
tor regulator. The pulser produces programmable current pulses of 
up to 250 amps with a maximum duration of 12 ms and a maximum 
voltage drive of +200/-250 volts. Its fastest repetition rate is 1 Hz. 
Between pulses a single power transistor regulator maintains 0 to 50 
amps in the quadrupole magnet load. The pulser is an air-cooled 34 
FET transistor bank operating in the linear region. 


14145 The Fermilab DO overpass power supply system. 
Merz, W.; Pfeffer, H. (Fermi National Accelerator Labora- 
tory, Batavia, IL). JEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3763-3765(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 — 
ie Overpass power supply system consists of two power 
supplies. A 1 kV, 3600A SCR supply drives eight Main Ring type 
magnets and must track twice the Main Ring current to within + 
or -0.1%. The second supply drives trim coils wound inside four of 
the main magnets. This dual-converter SCR supply, a modified Fer- 
milab H.O.P.S. unit, supplies + or -50A at + or -30V and it must 
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generate + or -200V swings to buck-out the voltage inductively 
coupled from the main supply. Both power supply regulators use 
dead reckoned voltage drive programs to extend their effective 
bandwidths. 


14146 Pulsed power supplies for the Fermilab 1 TeV 
switchyard. Bartelson, L.; Walton, J. (Fermi National Accel- 
erator Laboratory, Batavia, IL). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3755-3756(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An upgraded system of pulsed switching magnets has been 
implemented in the Fermilab Switchyard to accommodate proton 
energies up to 1 TeV. These devices are required for switching the 
“slow” and “fast” extracted beams into their respective beam lines. 
“Slow” beam passes undeflected through the magnet in the off con- 
dition. During a pulse “slow” is disabled and “fast”, which is of 
about! ms duration, is deflected. The requirement then is for a 
"flat-top” current pulse of minimum rise and fall time. The circuit 
chosen is of the resonant charge recovery type. Several different 
styles and combinations of magnets are employed according to 
beam line requirements and constraints. In all cases maximum volt- 
age is limited to 600 volts and pulse width to 100 ms. 


14147 A 28 kV + or - 0.020% 200 kW DC power 
supply. McGhee, D.; Bogarty, J.; Praeg, W. (Argonne Na- 
tional Laboratory, Aameiee, TL). IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 5, 3746-3748(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Design, construction and testing of a prototype HV power 
supply for the klystrons of the 300 MeV racetrack microtron 
(MUSL) of the University of Illinois are described. Regulation of 
0.02% is achieved with three voltage feedback loops. Two loops to 
thyristor phase control circuits on the ac primary of a 12-phase rec- 
tifier transformer regulate its output to within + or - 0.2% (line 
regulator). A third loop controls a series-connected tetrode to bring 
the output to within + or - 0.02% of the preset value. The voltage 
drop across the tetrode can be set between 800 V and 1600 V; this 
setting is maintained by one of the loops to the line regulator. 
Other unique features are protective circuits that limit the fault cur- 
rent to 150% of the rated current when the klystron and/or the te- 
trode spark over. Voltage spikes generated by the thyristors are at- 
tenuated with LP-filters. 


14148 Sextupole correction coils for SSC model dipoles. 
Rechen, J.B.; Gilbert, W.S.; Hassenzahl, W.V. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California). JEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-32: No. 5, 3731- 
$733(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Local correction of the sextupole error field is proposed for 
the dipoles of the SSC. This requirement is imposed on the design 
by the high field quality required both during injection at low fields 
and during colliding beam operation at high fields. Error fields in 
the main dipole windings due to superconductor magnetization and 
conductor misplacements add unwanted sextupole and decapole 
magnetic field terms. To correct the sextupole error field we have 
constructed sextupole coils made of a single layer of superconduct- 
ing wire and have mounted them with high precision on the stain- 
less steel bore tube. These correction coils have been operated with 
1 meter long SSC model dipoles in both the self-powered and ex- 
ternally-powered modes. The sextupole field in the bore has been 
reduced by as much as a factor of 50. The level of correction de- 
pends strongly on the angular alignment of the correction coil with 
respect to the sextupole error field it is to correct. Results of tests, 
performance of the correction coils and alignment requirements for 
the system are presented. 
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14149 Design and performance of 40 MM, 6.5 T, col- 
lared, cold-iron model magnets. Peters, C.; Gilbert, W.; Has- 
senzahl, W.; Mirk, K.; Rechen, J.; Scanlan, R.; Taylor, C 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, California). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 3728-3730(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Model magnets have been built and tested at the Lawrence 
Berkeley Laboratory to verify a candidate design for the main 
bending magnets of the SSC. Construction of this series of dipole 
models was begun in October 1984 and will be completed in Octo- 
ber 1985. To date, three models with collars, C1, C2, and C3, have 
been completed. Model C1 and C2 have been tested. 


14150 Effect of manufacturing errors on field quality of 
dipole magnets for the SSC. Meuser, R.B. (Lawrence Berke- 
ley Laboratory, University of California, Berkeley, CA). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 3725- 
3727(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

For superconducting dipole magnets of the sort proposed for 
the Superconducting Super Collider, the effects of various random 
manufacturing errors upon random magnet-to-magnet magnetic- 
field aberrations are analyzed. The errors considered are ones that 
are directly related to manufacturing tolerances and measurable di- 
mensions of parts and materials. These errors affect the position of 
the boundaries of each layer of conductors in each quadrant and 
the positions of conductors within those boundaries. Manufacturing 
errors were estimated for the Fermilab Tevatron magnets and the 
BNL CBA magnets. The estimates were then adjusted so that the 
calculated field aberrations matched the measured values. Those 
errors were then applied to the SSC magnet reference designs cur- 
rently under study in order to obtain estimated field aberrations. 


14151 Accelerator column models for low-current beams. 
Rusthoi, D.P.; Allison, P.; Crandall, K.R. (Los Alamos Na- 
tional Lab., Los Alamos, 'NM). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2585-2587(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 oe. 
is paper describes three analytic approaches used to 
model electrostatic accelerator columns in beam-transport codes for 
low-current beams and compares the results of each approach with 
the results obtained by numerically calculating the electric field 
based on charge distribution on equipotential surfaces. The three 
analytic approaches described are a cubic energy-gain approxima- 
tion, a cubic longitudinal electric-field approximation, and the aper- 
ture equation. The first two approaches calculate impulse approxi- 
mations at the apertures, whereas the third is an integration of par- 
ticle trajectories through the column field. The conditions under 
which the solutions tend to break down are discussed. 


14152 Permanent-magnet quadrupoles in RFQ Linacs. 
Lysenko, W.P.; Wang, er F. (Los Alamos National Labora- 
tory, Los Alamos, . IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2582-(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We investigated the possibility of increasing the current-car- 
rying capability of radio-frequency quadrupole (RFQ) linear accel- 
erators by adding permanentmagnet quadrupole (PMQ) focusing to 
the existing transverse focusing provided by the rf electric field. In- 
creased transverse focusing would also allow shortening RFQ 
linacs by permitting a larger accelerating gradient, which is normal- 
ly accompanied by an undesirable increased transverse rf defocus- 
ing effect. We found that PMQs were not helpful in increasing the 
transverse focusing strength in an RFQ. This conclusion was 
reached after some particle tracing simulations and some analytical 
calculations. In our parameter regime, the addition of the magnets 
increases the betatron frequency but does not result in improved fo- 
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cusing because the increased flutter more than offsets the gain from 
the increased betatron frequency. 


14153 RF beam deflection measurements and corrections 
in the SLC Linac. Seeman, J.T.; Ross, M.C.; Sheppard, J.C.; 
Stiening, R.F. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: 
850504—). 


No. 5, 2629-2632(Oct 1985). (CONF- 


From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The requirements of RF acceleration in the SLC Linac to 
produce high energy beams are complicated by the presence of 
small transverse RF beam deflections which arise from several 
sources. These RF deflections place stringent tolerances on the 
phase and amplitude stability of the klystrons. They also force the 
use of special magnetic bumps to correct the trajectories of oppo- 
sitely charged beams that will pass down the linac. If left unabated, 
RF deflections can limit the performance of the SLC. There are 
several methods to reduce the deflections. Many measurements of 
RF deflections have been made in the low energy part of the linac 
where the beams are most sensitive. 


14154 Slow extraction at LAMPF II. Colton, E.P. (Los 
Alamos National Lab., Los Alamos, NM). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 2439-2441(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Half-integer resonant extraction will be used to slow extract 
the 45 GeV proton beam from the LAMPF II main ring during a 
time spread of 1/6 sec. High extraction efficiency is obtained by 
performing the extraction in a high-beta long straight section and 
by utilizing an electrostatic wire septum and iron septum. 


14155 Beam envelope solution of a finite emittance beam 
including space charge and acceleration. Larson, D.J.; Cole, 
F.T.; Mills, F.E. (University of Wisconsin, Physics Depart- 
ment, Madison, WI). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 2433-2435(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The intermediate-energy electron-cooling effort at the Uni- 
versity of Wisconsin began as a collaboration with the University 
of California - Santa Barbara free electron laser group to measure 
the emittance of their test device. The measurement indicated that 
the optics of the FEL test device were extremely good; there was 
no emittance degradation throughout the system. For this reason, 
the electron gun for the electron-cooling effort has been designed 
to be optically identical to the UCSB gun designed by Hermanns- 
feldt of SLAC. The optics program used to investigate the gun be- 
havior is EGUN, written by Hermannsfeldt. Because of the compli- 
cated problem of electron optics at the start of the Pelletron accel- 
erating column, the first 120 kV of acceleration in the Pelletron is 
included in the gun optical study. At that point in the Pelletron, the 
electric field no longer has any significant radial component and 
the following optical treatment of the device is done. 


14156 Suppression of propagating TE modes in the fnal 
antiproton source stochastic beam cooling system. Barry, 
W.C. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 2424-2426(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A method of attenuating the propagation of waveguide 
modes in the stochastic cooling array beam pipes to be utilized in 
the accumulator and debuncher rings of the Fermilab antiproton 
source is described. The attenuation method treated involves lining 
the vertical walls of the beam pipes with a ferrimagnetic material. 
The general solution for propagation in a nonhomogeneously 
loaded waveguide is presented along with numerical results specific 
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to the antiproton source beam cooling system. Also described is a 
broadband, automated technique for the simultaneous measurement 
of complex p and € developed to aid in the characterization of dif- 
ferent ferrite materials. Permittivity and permeability data for a typ- 
ical ferrite is presented along with a discussion of the effects of 
these parameters on waveguide mode attenuation in the ferrite lined 
beam pipes. 


14157 Collective effects and the design of the SSC. Bi- 
sognano, J.J. (Supercollider, URA Design Center c/o Law- 
rence Berkeley Laboratory, Berkeley, California). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 2392-2394(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 a 1985). : 

valuation of possible designs for the Superconducting Su- 

percollider requires consideration of a variety of collective phe- 
nomena. Of particular interest is the scaling of current thresholds 
and growth rates with such parameters as machine circumference 
and aperture, magnetic field strength, momentum spread and ac- 
ceptance, cell length, and phase advance. In this paper the interplay 
of collective effects and machine design is discussed with special at- 
tention to those issues which may be helpful in choosing a particu- 
lar design. 


14158 Landau damping in the SLAC Linac. Bane, K.L.F. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 2389-2391(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 — 1985). 

n the SLC the beam leaves the damping ring with very 
little energy spread. Following an idea used in the VLEPP design, 
we propose running the bunch behind the crest of the RF wave in 
the early part of the linac, in order to induce a large coherent 
energy spread between the head and the tail of the bunch. This 
energy spread induces a damping similar to Landau damping that 
stabilizes the beam against the large transverse wakefields. This 
extra energy spread is gradually removed by placing the bunch at a 
suitable position in front of the crest of the RF wave in the later 
part of the linac. We shall see that this phase juggling results in 
greatly relaxed injection jitter tolerances, but at the cost of some 
final energy. 


14159 FMIT diagnostic instrumentation. Gilpatrick, 
J.D.; Chamberlin, D.D. (Los Alamos National Laboratory, 
Los Alamos, NM). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 1961-1964(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 —S 

Fusion Materials Irradiation Test facility (FMIT) cw 

prototype accelerator has noninterceptive beamline instrumentation 
to measure beam parameters. The transverse emittances and beam 
profiles are measured with an array of photodiode sensors viewing 
light emitted from the beam region. Tomographic reconstructions 
of both spatial-density distributions and of transverse-emittance dis- 
tributions are performed throughout a quadrupole focusing section. 
Beam bunches passing through capacitive probes produce bipolar 
waveforms whose zero crossing corresponds to the bunch’s longitu- 
dinal centroid. By measuring the time required for a bunch to 
travel the known distance between two probes, velocity and energy 
are determined. A toroidal transformer measures the average ac 
beam current. Beam spill is measured by a set of movable jaws that 
intercept the beam edges. Each jaw contains a water flow channel 
whose flow rate and differential temperature are measured to 
derive a transverse power distribution. Beam centroid position is 
measured by a four-lobe, magnetic-loop pickup. 


14160 Reconstruction of longitudinal beam profiles from 
nondestructive electromagnetic probes. Gilpatrick, J.D.; 
Watson, C.A. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
1965-1966(Oct 1985). (CONF-850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Fusion Materials Irradiation Test (FMIT) 2-MeV accel- 
erator has nondestructive diagnostic probes that sense changes in 
the electromagnetic fields of the bunched beam. These probes accu- 
rately perform their primary functions, but do not have well-be- 
haved, frequency-domain characteristics from which the longitudi- 
nal beam profile can be measured using convolutionintegral proc- 
essing techniques. Therefore, each of the probes’ transfer function 
was determined using a tightly bunched electron beam as a source 
for impulse response tests. Using the Signal Processing Analyzer 
(SPA) code, output signals from these probes mounted on the 
FMIT beamline were deconvolved with sampled impulse response 
data to produce a longitudinal electromagnetic field distribution of 
a beam bunch. With SPA’s signal-processing techniques, any elec- 
tromagnetic probe shorter than BA and having significant signal-to- 
noise ratios can reconstruct longitudinal profiles, provided the 
probe's transfer function is known. 


14161 Tracking the SSC test lattices. Leemann, B.T.; 
Douglas, D.R.; Forest, E. (Supercollider, URA Design 
Center c/o Lawrence Berkeley Laboratory, Berkeley, Cali- 
fornia). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 2300- 
2302(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The dynamic aperture and its determination emerged from 
the SSC reference design study as the single most important accel- 
erator physics issue pertinent to the SSC. Beside the fundamental 
need of a finite dynamic aperture for any accelerator, it was consid- 
ered to be a useful criterion for the magnet selection. An aperture 
workshop organized in November 1984 at LBL served the purpose 
to identify the various aspects of the aperture question and to orga- 
nize the aperture task force accordingly. It was recognized that nu- 
merical models had to play an important role and the qualifications 
of several tracking codes were investigated. None of the existing 
codes could meet all of the criteria for an ideal tracking code and 
substantial program development became unavoidable. It was there- 
fore decided to begin tracking SSC test lattices. 


14162 Circular-beam ray tracing on a microcomputer. 
Schneider, J.D. (Los Alamos National Lab., Los Alamos, 
NM). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2591- 
2592(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A computer code is described that traces charged particles 
through a system of electrostatic and magnetic solenoid lenses. This 
code requires symmetry about the beam axis, but it incorporates a 
useful approximation for handling beam emittance and variable 
space-charge neutralization. It features a friendly and versatile user 
interface and runs efficiently on an Apple II microcomputer. There 
are a number of both ray-tracing and matrix beam-transport codes 
available for simulating particle-beam focusing and transport sys- 
tems. The popular, linear code TRACE, for example, is a versatile 
simulation code that can trace outer beam profiles through a varie- 
ty of both accelerating and transport structures. TRACE provides 
a first-order approximation for external fields, space charge, and 
beam emittance. Because the code is so common and runs relatively 
quickly, it is a valuable tool for checking performance of various 
designs. However, I wanted a small and simple code that could run 
on a readily available microcomputer and that would be more inter- 
active than many existing codes. To keep the new code short and 
simple, it had to be somewhat limited in versatility. The major re- 
striction is that the beam profile must be circularly symmetric, 
which eliminates quadrupole transport but allows simulation of a 
useful variety of electrostatic and solenoidal focusing systems. 


14163 The RF program for LAMPF II. Colton, E.P. 
(Los Alamos National Laboratory, Los Alamos, NM). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2573- 
2575(Oct 1985). (CONF-850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 — 

e rf program is chosen to maintain a bucket/ bunch area 
ratio of at least two during rf capture, acceleration, injection, and 
extraction. At 0.797 GeV the beam bunch area is 0.0635 eVs. We 
show the behavior of the rms bunch length and dp/p during accel- 
eration. The rf system must provide a voltage of 1.59 MV/turn for 
the booster and 5.0 MV/turn for the main ring. 


14164 Acceleration simulation in the LAMPF II booster. 
Colton, E.P. (Los Alamos National Lab., Los Alamos, 
NM). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 2567- 
2569(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(13 Pe 
e study the evolution of the longitudinal phase space 
during acceleration from 0.797-7.3 GeV in the LAMPF II booster. 
This machine is planned to accelerate 150 /sigma phi/A of protons 
using a 60 Hz repetition rate. A multiparticle simulation program 
was used to model the acceleration with space charge included. 
The bunch population of 2.5 x 10" protons was represented by 
1000 macroparticles. During acceleration the rms longitudinal emit- 
tance grows by 3% and two particles are lost out of the separatrix. 


14165 The moment code BEDLAM. Channell, P.J.; 
Healy, L.M.; Lysenko, W.P. (Los Alamos National Labora- 
tory, Los Alamos, NM). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2565-2567(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 i Se 

is paper describes the status of BEDLAM< and presents 

the results of some tests. We simulated a section of radio-frequency 
quadrupole (RFQ) linac, neglecting space charge, to test the new 
code. Agreement with a Particle-In-Cell (PIC) simulation was ex- 
cellent. We also verified that the fourth-order solution is more ac- 
curate than the second-order solution, which indicates the conver- 
gence of the method. We believe these results justify the continued 
development of moment simulation codes. 


14166 Comparison of simulation with experiment in an 
RFQ. Boicourt, G.P.; Sander, O.R.; Wangler, T.P. (Los 
Alamos National Laboratory, Los Alamos, NM). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 2562-2564(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 yo 

e accelerator test stand (ATS) RFQ has provided an op- 

portunity to compare the predictions of the RFQ beam-dynamics 
code PARMTEQ with actual operation of an RFQ. For this com- 
parison, the code was adapted to simulate the measured operation 
parameters, which are somewhat different from those of the ideal 
design. A Monte Carlo code was written to provide input to 
PARMTEQ, based on measured input beam distributions. With 
these refinements, the code has given results that are in good agree- 
ment with measurements and has provided information leading to 
an explanation of an unexpected set of measurements. This paper 
describes the method used to generate a pseudo particle beam based 
on the measured transverse properties of the RFQ input beam and 
describes some of the comparisons between simulation and experi- 
ment. An explanation is provided for the energy-spectrum structure 
observed in the RFQ output beam during low-voltage operation. 


14167 Transportable charge in a periodic alternating gra- 
dient system. Lee, E.P.; Fessenden, T.J.; Laslett, L.J. (Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, CA). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 2489- 
2491(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A simple set of formulas is derived which relate emittance, 
line charge density, matched maximum and average envelope radii, 
occupancy factors, and the (space charge) depressed and vacuum 
values of tune. This formulation is an improvement on the smooth 
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limit approximation; deviations from exact (numerically determined) 
relations are on the order of + or -2%, while the smooth limit 
values are in error by up to + or -30%. This transport formalism is 
used to determine the limits of transportable line charge density in 
an electrostatic quadrupole array, with specific application to the 
low energy portion of the High Temperature Experiment of Heavy 
Ion Fusion Accelerator Research. The line charge density limit is 
found to be essentially proportional to the voltage on the pole faces 
and the fraction of occupied aperture area. A finite injection energy 
(2 2 MeV) is required to realize this limit, independent of particle 
mass. 


14168 SLC Positron Damping Ring optics design. Dela- 
haye, J.P.; Rivkin, L. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 1695-1697(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The basic SLAC Linear Collider operation scheme assumes 
the use of two damping rings, one for the e~, one for the e*, in 
order to reduce the colliding beam normalized emittances to € / 
SUB x/ = e /SUB y/ = 307 pradm hence raising the correspond- 
ing luminosity by a factor 170. The e~ damping ring optics has been 
extensively studied and modelled since its completion at the end of 
1982. The e* damping ring being built will be based on the same 
design except for some modifications resulting from the studies on 
the e~ damping ring which clearly pointed out two major weak 
points as far as the optics is concerned: the extracted normalized 
emittances are 30 to 60% bigger than the design values, which al- 
ready left no margin for unavoidable blow-up between the damping 
rings and the SLC interaction point; and the chromaticity correc- 
tion based on distributed sextupole components provided by shap- 
ing the ends of the bending magnet poles was insufficient. The 
present paper describes the basic modifications of the ring lattice 
and main equipment positions in order to improve the situation in 
the Positron Damping Ring. 


14169 A low level RF system for the Fermilab Tevatron. 
Meisner, K.; Edwards, H.; Fitzgerald, J.; Kerns, Q. (Fermi 
National Accelerator Laboratory, Batavia, IL). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 1687-1689(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper discusses the design philosophy, hardware, and 
operation of the Fermilab Tevatron low level RF system. Plans to 
extend the system for colliding beams physics are also presented. 


14170 Performance of the RF bunch coalescing system in 
the Fermilab main ring. Martin, P.; Meisner, K.; Miller, H.; 
Nicholls, G.; Wildman, D. (Fermi National Accelerator 
Laboratory, Batavia, IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 1684-1686(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Both the proton and antiproton bunches which will collide 
in the Tevatron have longitudinal emittance greater than can be ac- 
celerated by the Main Ring from 8 GeV without large loss and 
emittance growth. To circumvent this restriction, several bunches 
of smaller intensity are accelerated in the Main Ring to an energy 
of 150 GeV where these bunches are coalesced into a single high- 
intensity bunch. Coalescing has possible uses in other applications. 
Applications could be any time that a beam which has been accel- 
erated by an rf system of one frequency must be captured by an- 
other rf frequency. The bunch coalescing system is described and 
some preliminary coalescing results are shown. 
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14171 Commissioning the polarized beam in the AGS. 
Ratner, L.G.; Brown, H.; Chiang, I.H.; Courant, E.; Gard- 
ner, C.; Lazarus, D.; Lee, Y.Y.; Makdisi, Y.; Sidhu, S.; 
Skelly, J. (Brookhaven National Laboratory, Upton, NY). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 1656- 
1658(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

After the successful operation of a high energy polarized 
proton beam at the Argonne Laboratory Zero Gradient Synchro- 
tron (ZGS) was terminated, plans were made to commission such a 
beam at the Brookhaven National Laboratory Alternating Gradient 
Synchrotron (AGS). On February 23, 1984, 2 uA of polarized H- 
was accelerated through the Linac to 200 MeV with a polarization 
of about 65%. 1 pA was injected into the AGS and acceleration 
attempts began. Several relatively short runs were then made 
during the next three months. Dedicated commissioning began in 
early June, and on June 26 the AGS polarized beam reached 13.8 
GeV/c to exceed the previous ZGS peak momentum of 12.75 
GeV/c. Commissioning continued to the point where 10’° polarized 
protons were accelerated to 16.5 GeV/c with 40% polarization. 
Then, two experiments had a short polarized proton run. We plan 
to continue commissioning efforts in the fall of this year to reach 
higher energy, higher intensity, and higher polarization levels. We 
present a brief description of the facility and of the methods used 
for preserving the polarization of the accelerating beam. 


14172 Status of the SLC damping rings. Hutton, A.M.; 
Davies-White, W.A.; Delahaye, J.P.; Fieguth, T.H.; Hof- 
mann, A.; Jayer, J.; Kloeppel, P.K.; Lee, M.J.; Linebarger, 
W.A.; Rivkin, L. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 1659-1661(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 now 1985). 

lectron beams of full design energy 1.21 GeV and nearly 

full design intensity 4X10"° particles/pulse (design 5X10*°) have 
been extracted from the Stanford Linac and successfully stored in 
the electron damping ring. Beams of less intensity have been ex- 
tracted from the ring and reinjected into the Linac. The present in- 
tensity limits are not thought to be fundamental. The operating ex- 
perience with the electron ring and the status of the construction of 
the positron ring are discussed. 


14173 Observations of accelerated high current low emit- 
tance beams in the SLC Linac. Seeman, J.T.; Ross, M.C.; 
Sheppard, J.C.; Stiening, R.F. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 5, 1662-1665(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 ee). 

 Linac of the SLAC Linear Collider (SLC) is required 

to accelerate several intense single electron and positron bunches to 
high energy while not enlarging their small transverse emittances. 
The improvements needed by the SLAC Linac to meet these goals 
have very stringent design criteria. As partial systems have become 
available, beam tests have been performed to confirm the designs. 
The results of those beam tests are discussed. Future plans of the 
improvement program are described. 


14174 Design, installation, and commissioning of the DO 
overpass at the Fermilab main ring. Gerig, R.; May, M.; 
Moore, C.; Ohnuma, S.; Pruss, S.; Turkos, F. (Fermi Na- 
tional Accelerator Laboratory, Batavia, IL). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 5, 1666-1668(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 a | 1985). 

n order to accommodate large detectors for ~ pp studies at 


the Tevatron, the Main Ring has been modified to be non-planar. A 
700 foot-long portion of the ring has been reworked to create an 
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overpass which displaces the beam orbit upwards by 51 inches at 
the DO long straight section. The overpass region follows the 
“screw” geometry proposed by T. Collins. A set of four vertically 
bending dipoles were inserted into the Main Ring lattice; they are 
powered on a separate bus and operate at twice the current and 
field level of a standard bend. To make space for these vertical 
bends, at each vertical bend point two of the four standard dipoles 
in a half-cell are removed and the other two are powered at twice 
the current and field level of the rest of the ring. The vertical 
bends also have a set of trim coils powered by a separate supply so 
that any difference in the horizontal and vertical bending strengths 
can be compensated. The DO overpass was commissioned with 
beam in NovemberDecember 1984. The principal effect on beam 
dynamics - predicted and observed - is the introduction of momen- 
tum dispersion in the vertical dimension of peak value 1.9m. To 
preserve closed orbit quality during acceleration, the vertical bends 
must track the rest of the ring with a precision of better than 0.1%. 
The Main Ring-Tevatron complex has now been running the fixed- 
target program for four months; the impact of the DO overpass on 
accelerator performance has been minimal. 


14175 SSC test lattice designs. Courant, E.D.; Douglas, 
D.R.; Garren, A.A.; Johnson, D.E. (Brookhaven National 
Laboratory, Upton, NY). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 1669-1671(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Simple test lattices for a 20 TeV superconducting super col- 
lider have been designed based on each of the major dipole designs, 
3, 5, 6, and 6.5 Tesla. These lattices have been made as nearly iden- 
tical as possible. The reason for different lattices is to be able to 
evaluate equally the different magnet designs, with associated multi- 
ple distributions and persistent current errors, through analytical 
and tracking programs without the complications of different lattice 
designs. It should be noted that while these designs are typical of a 
20 TeV SSC, they are meant only for study and do not represent a 
machine which would be built. Thus, they do not have crossing 
magnets or utility insertions. However special phase shifting sec- 
tions called Phase Trombones are included, a feature not present in 
most of the previous SSC lattice designs. 


14176 The BO low-beta insertion design for the tevatron. 
Johnson, D.E. (Fermi National Accelerator Laboratory, Ba- 
tavia, IL). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 1672- 
1674(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The low design of the low-beta insertion installed at the BO 
straight section of the Tevatron is presented. This design replaces 
two of the regular lattice quadrupoles with stronger, separately 
powered quadrupoles and adds an additional triplet in the free 
space on either side of the interaction point. By varying the four 
separate quadrupole circuits, and two trim quadrupole tuning cir- 
cuits, it is possible to go smoothly from the normal, fixed-target 
configuration with B* = 75 m in each plane to the colliding-beam 
mode of operation with 8* = 1 m in each plane, while maintaining 
a constant tune for the Tevatron. A detailed study of the low beta 
insertion for the BO experimental area has been carried out and is 
described. The purpose of the study was to see if it is possible to 
turn on the insertion in a smooth and continuous manner and tune 
the insertion to a value of B* of less than one meter while maintain- 
ing the overall tune of the Tevatron at a constant value. This was 
found to be possible. An examination of chromaticity corrections 
for the Tevatron with the low beta insertion on in various configu- 
ration was also undertaken. 


14177 The tevatron BO low beta system. Koepke, K.; 
Fisk, E.; Mulholland, G.; Pfeffer, H. (Fermi National Accel- 
erator Laboratory, Batavia, IL). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 1675-1677(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
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A low beta insertion has been installed at the BO straight sec- 
tion of the Tevatron, the location of the Collider Detector Facility. 
The focus is achieved with four superconducting quadrupole doub- 
lets. The engineering design and performance of this system exclu- 
sive of beam behavior will be described including the magnets and 
their power supply, quench protection and cryogenic subsystems. 


14178 Control and initial operation of the fermilab BO 
low £ insertion. Finley, D.A.; Johnson, R.P.; Willeke, F. 
(Fermilab, Batavia, IL). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 1678-1680(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The operation of the Fermilab BO low 8 insertion involves 
the coordinated control of the 4 strings of quadrupoles of the inser- 
tion itself along with several magnetic correction elements (20 di- 
poles for the closed orbit, 2 quad circuits for betatron tunes, 1 skew 
quad circuit for coupling, and 2 sextupole circuits for chromaticity). 
When the beam is stored at high energy, these elements must cor- 
rect the errors induced by the strong superconducting quadrupoles 
of the insertion as the optics are smoothly changed from the fixed 
target configuration to the low B state. The techniques and control 
programs for these manipulations and initial tests using a single 
coasting beam are described. 


14179 Kickers and power supplies for the Fermilab Teva- 
tron I antiproton source. Castellano, T.; Bartoszek, L.; 
McCarthy, J.; Petter, J.; Tilles, E. (Fermi National Acceler- 
ator Laboratory, Batavia, IL). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-32: No. 5, 3003-3005(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The Fermilab Antiproton Source Accumulator and De- 
buncher rings require 5 kickers in total. These range in design from 
conventional ferrite delay line type magnets, with ceramic beam 
tubes to mechanically complex shuttered kickers situated entirely in 
the Accumulator Ring’s 10-'° torr vacuum. Power supplies are thy- 
ratron switched pulse forming networks that produce microsecond 
width pulses of several kiloamps with less than 30 nanoseconds rise 
and fall times. Kicker and power supply design requirements for 
field strength, vacuum, rise and fall time, timing and magnetic 
shielding of the stacked beam in the accumulator by the eddy cur- 
rent shutter are discussed. 


14180 Two and one-half dimension particle-in-cell simula- 
tion of high-power klystrons. Yu, S.S.; Drobot, A.; Wilson, 
P. (Stanford Linear Accelerator Center). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 2918-2920(O0ct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A technique for modeling high-power klystrons with the 
fully electromagnetic particle-in-cell code MASK is reported. The 
interesting operating parameters (efficiency, gain, etc.) are associat- 
ed with a highly resonant steady state. To reach steady state within 
a reasonable computing time, it is necessary to reduce the time 
needed for the transient filling of resonant structures. The tech- 
nique introduced replaces resonant cavities with rf voltages across 
corresponding “ports” in the beam tube. The voltage and phase of 
each port can be rigorously determined from power balance be- 
tween work done on the beam, wall losses, and any external input 
or output. Given a set of cavity parameters (wo, R/Q, Qo), power 
balance gives implicit relations for the voltage and phase. As an ex- 
ample, we show a simulation of the 5-cavity 35 MW SLAC klys- 
tron in which the computed efficiency is in good agreement with 
the experiment. 


14181 Measurements of ultimate accelerating gradients in 
the SLAC disk-loaded structure. Wang, J.W.; Loew, G.A. 
(Stanford Linear Accelerator Center, Stanford University, 
Stanford, California). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 2915-2917(Gct 1985). (CONF-850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper is a status report on an on-going program at 
SLAC to study accelerator structures under high-gradient electric 
field conditions. The study is a part of a much broader program 
dealing with future linear colliders. The accelerating gradient that 
might be achievable in such machines is a crucial parameter be- 
cause once the beam energy is selected, the gradient determines the 
length of the linac and directly or indirectly affects the choice of 
many other parameters such as frequency, energy consumption, size 
and number of RF sources, alignment, wakefield control, etc. The 
experiments done so far at SLAC deal with a conventional disk- 
loaded accelerator section of the constant-gradient type running at 
2856 MHz. The original objective was to reach an accelerating gra- 
dient of at least 100 MV/m. The accelerating gradient at which the 
SLAC disk-loaded waveguide operates routinely is about 9 MV/m 
(with 36 MW klystrons feeding four 3 m sections without SLED) 
and about 12 MV/m with SLED I (2.5 psec pulse). With 50 MW 
tubes and SLED II (5 psec pulse) the gradient is presently being 
increased to over 20 MV/m. To reach 100 MV/m in a convention- 
al 3 m constantgradient section without SLED, one would need a 
klystron with a peak power output of 900 MW. Since such a tube is 
not available, we decided to use a short standing-wave section in 
which the resonant fields can build up. The design criteria for this 
section, the fabrication, matching and tuning, the experimental set- 
up and the results are described. 


14182 A solid state high power amplifier for driving the 
SLC injector klystron. Judkins, J.G.; Clendenin, J.E.; 
Schwarz, H.D. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 2909-2911(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The SLC injector klystron RF drive is now provided by a 
recently developed solid-state amplifier. The high gain of the ampli- 
fier permits the use of a fast low-power electronic phase shifter. 
Thus the SLC computer control system can be used to shift the 
phase of the high-power RF rapidly during the fill time of the in- 
jector accelerator section. These rapid phase shifts are used to in- 
troduce a phase-energy relationship in the accelerated electron 
pulse in conjunction with the operation of the injector bunch com- 
pressor. The amplifier, the method of controlling the RF phase, and 
the operational characteristics of the system are described. 


14183 Results of simulations of high-power klystrons. 
Eppley, K.; Brandon, S.; Drobot, A.; Hanerfeld, H.; Herr- 
mannsfeldt, W.; Melendez, R.; Nielsen, D.; Yu, S. (Stanford 
Linear Accelerator Center, Stanford, California). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 5, 2903-2905(Oct 1985). 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The MASK code is a 2-1/2 dimensional particle-in-cell code 
which has been applied to the simulation of a number of micro- 
wave devices. We discuss implementation of algorithms for the sim- 
ulation of high-power klystrons. These algorithms use the cavity 
properties and the MASK results to find selfconsistent solutions in 
both the linear (small signal) parts of the klystron as well as for the 
high-power cavities. The method is used to model the existing 35 
MW tube and the 50 MW tube being built for the SLC project. De- 
pendence of magnetic field profile and geometry on tube perform- 
ance is discussed. Effects of radial beam dynamics on efficiency are 
described. Simulation results are compared to experimental data. 


14184 Design status of heavy ion injector program. Bal- 
lard, E.O.; Meyer, E.A.; Riepe, K.B.; Rutkowski, H.L.; 
Shurter, R.P.; Van Haaften, F.W. (Los Alamos National 
Laboratory, Los Alamos, New Mexico). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 1788-1790(Oct 1985). (CONF- 
850504—). 
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From Particle accelerator conference; Vancouver, Canada 


(13 — 


ign and development of a sixteen beam, heavy ion injec- 
tor is in progress at Los Alamos National Laboratory (LANL) to 
demonstrate the injector technology for the High Temperature Ex- 
periment (HTE) proposed by Lawrence Berkeley Laboratory. The 
injector design provides for individual ion sources mounted to a 
support plate defining the sixteen beam array. The beamlets are 
electrostatically accelerated through a series of electrodes inside an 
evacuated (10-7 torr) high voltage (HV) accelerating column. The 
column consists of two 28-inch diameter insulator modules made of 
85 percent AlO; ceramic rings brazed to niobium feedthrough 
rings to which the electrodes are mechanically attached. Field 
shaping is used to minimize electron avalanche induced flashover 
along the inside surface of the ceramic rings. The column is self- 
supporting and is cantilevered from one end of the containment 
vessel. A brazed assembly was chosen to provide the required bond 
strength and high vacuum capability. The HV pulsed power supply 
is a 2MV Marx generator cantilevered from the opposite end of the 
containment vessel. The stainless steel pressure vessel (PV) contains 
a 65 psig mixture of SF.(30%) and nitrogen (70%) to provide the 
electrical insulation. 


14185 The AGS polarized H™ source. Kponou, A.; 
Alessi, J.G.; Sluyters, Th. (AGS Department, Brookhaven 
National Laboratory, Upton, New York). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 1764-1766(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). : ; ’ 

ie AGS polarized H™ source is now operational. During a 

month-long experimental physics run in July 1984, pulses equivalent 
to 15 /sigma phi/A x 300 /sigma phi/s ( about3 x 10'° protons) 
were injected into the RFQ preaccelerator. Beam polarization, 
measured at 200 MeV, was about75%. After the run, a program to 
increase the H™ yield of the source was begun and significant 
progress has been made. The H™ current is now frequently 20-30 / 
sigma phi/A. A description of the source and some details of our 
operating experience are given in the following sections. We also 
briefly describe the improvement program. 


14186 Cooling high intensity atomic hydrogen beams to 
liquid helium temperatures. Hershcovitch, A.; Devito, B.; 
Kovarik, V.; Kponou, A.; Meier, R.; Sluyters, Th. (AGS 
Department, Brookhaven National Laboratory, Upton, New 
York). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 5, 1762- 
1763(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An atomic hydrogen source, designed to operate in the vis- 
cous flow range, has been built at BNL. A unique feature of this 
source is a miniature gap between a teflon tube which guides the 
beam and an accommodator which cools it. Across this gap a step- 
function in temperature, with the teflon temperature exceeding 
100°K and the accommodator temperature below 8°K, was suc- 
cessfully maintained. This configuration collimates the beam 
enough to prevent significant diffusive losses without subjecting it 
to the temperature range of high recombination. Initial results with 
an orifice of only one-tenth the dissociator aperture are indicative 
of particle density in the beam of well above 10'° cm=’, 


14187 An efficient ionizer for polarized H™ formation. 
Alessi, J.G. (AGS Department, Brookhaven National Labo- 
ratory, Upton, New York). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 1759-1761(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

An ionizer is under development for a polarized H~ source 
based on the resonant charge exchange reaction H® +D~- H~ +D®% 
The H®° beam passes through the center of a magnetron surface- 
plasma source having an annular geometry, where it crosses a high 
current ( about 0.5 A), 200 eV D~ beam. Calculations predict an H° 
H™ ionization efficiency of about 7%, more than an order of magni- 
tude higher than that obtained on present ground state atomic beam 
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sources. In initial experiments using an unpolarized H® beam, H™ 
currents in excess of 100 /sigma phi/A have been measured. While 
the ionization efficiency is now only about the same as other meth- 
ods (Cs beam, for example), the results are encouraging since it ap- 
pears that by injecting positive ions to improve the space-charge 
neutralization, and by improving the extraction optics, considerable 
gains in intensity will be made. We will then use this ionizer with a 
polarized H® beam, and measure the polarization of the resulting 
H~ beam. If no depolarization is observed this ionizer will be com- 
bined with an atomic beam, cooled to 5-6 K,? to give a polarized 
H~ beam expected to be in the milliampere range for use in the 
AGS. 


14188 High-brightness photoemitter injector for electron 
accelerators. Fraser, J.S.; Gray, E.R.; Rodenz, G.W.; Shef- 
field, R.L. (Los Alamos National Laboratory, Los Alamos, 
NM). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 5, 1791- 
1793(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A free-electron laser (FEL) oscillator, driven by an rf linac, 
requires a train of electron bunches delivered to an undulator. The 
electron-veam brightness requirement exceeds that available from a 
conventional buncher. The demonstrated high peak brightness of 
laser-illuminated photoemitters indicates that the conventional 
buncher system might be eliminated entirely without the usual large 
loss in beam brightness that occurs in bunchers. A photoemitter 
with a current density of about 200 A/cm? is located on an end 
wall of an rf cavity to accelerate a 60-ps bunch of electrons to 1 
MeV as rapidly as possible. Preliminary experimental work and 
simulation calculations are presented. 


14189 Fully stripped heavy ion yield vs energy for XE 
and AU ions. Thieberger, P.; Alonso, J.; Anholt, R.; Gould, 
H.; Meyerhof, W.E.; Munger, C.; Wegner, H.E. (Brookha- 
ven National Laboratory, Upton, NY). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 1767-1769(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Synchrotrons designed originally for proton acceleration are 
now being modified for heavy ion acceleration. Their vacuum 
which is suitable for good proton operation is usually too poor for 
the acceleration of fractionally charged heavy ions and, conse- 
quently, they can only be used to accelerate fully stripped or bare 
ions. Some kind of injector accelerator must provide the necessary 
fully stripped ions with adequate intensity for the planned research 
program which means that the yields of fully stripped ions from 
various kinds of stripping foils must be known as a function of 
energy. The Bevalac is now capable of accelerating ***U ions to 
approximately 1 GeV/amu and measurements have shown that 
fully stripped ***U ions are produced with good yield at these ener- 
gies.! However, knowing the stripping yields at different energies 
for 7°°U does not allow an accurate prediction for other, lower Z 
projectiles. Consequently, extensive stripping yield measurements 
were made for '°77,Au and 1°°54Xe ions. In addition to the stripping 
measurements from the direct Bevalac beam, pickup measurements 
were also made with specially prepared bare, one electron, and two 
electron ions. Since many research groups are considering heavy 
ion storage rings and/or synchrotrons, the pickup cross section for 
bare ions is important to estimate beam lifetime in terms of the av- 
erage machine vacuum. Since the Mylar target provides a pickup 
probability similar to air, a preliminary analysis of the Xe** and 
U** data is presented along with predictions for other ions ranging 
down to Fe?*, 


14190 The dependence of single particle stability on net 
chromaticity in CESR, near Q/eta/ = 9 + 1/3. Peggs, S. 
(Supercollider, URA Design Center, c/o Lawrence Berke- 
ley Laboratory, Berkeley, California). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-32: No. 5, 2249-2251(Oct 1985). (CONF- 
850504—). 
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From Particle accelerator conference; Vancouver, Canada 
(13 = 1985). 

t was originally suggested on purely theoretical grounds 
that the synchrobetatron sidebands of non-linear resonances, caused 
by betatron tune modulation, could lead to chaos, or stochasticity. 
This happens with both beam-beam and magnetic resonances, when 
the sidebands, which are typically as wide as the main resonance, 
overlap. The overlap criterion becomes more severe for lower fre- 
quency modulations. A real experiment with the “non linear lens” 
in the SPS was in semi-quantitative agreement with numerical ex- 
periments, and with the one dimensional theory. The SPS experi- 
ence with the beam-beam effect is also in reasonable quantitative 
agreement with numerical models, and one dimensional theory, al- 
though only a limited amount of real experimental data is available. 


14191 Violation of midplane symmetry in bending mag- 
nets. Carey, D.C. (Fermi National Accelerator Laboratory, 
Batavia, Illinois). JEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
2255-2257(Oct 1985). (CONF-850504—). 
From Particle accelerator conference; Vancouver, Canada 
(i3 ay 1985). 
harged particle optics has traditionally been based on the 
concept of midplane symmetry. Accelerators, beamlines, and spec- 
trometers are often midplane symmetric in their entirety. Depar- 
tures from midplane symmetry are usually obtained by rotating 
midplane symmetric components about a longitudinal axis. Mis- 
alignments and magnet imperfections introduce non midplane sym- 
metric components into a beam line. Vertical steering and correc- 
tion of the effect of errors can be accomplished through the delib- 
erate introduction of midplane symmetry violating components in 
bending magnets. We have worked out the equations of motion and 
derived the transfer matrix for bending magnets with small mid- 
plane symmetry violating field components. The solutions are lin- 
earized in the non midplane symmetric magnetic field components. 


14192 Performance of the LBL ECR ion source. Lyneis, 
C.M. (Lawrence Berkeley Lab., CA). Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interac- 
tions with Materials and Atoms; 10/11: No. 2, 775-778(15 
May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 


search and 7 Denton, TX, USA (12 Nov 1984). 

The LBL Electron Cyclotron Resonance (ECR) ion source 
in test operation since January 1984 has produced a wide variety of 
high charge state ion beams suitable for injection into the 88-inch 
Cyclotron. Two recent developments have dramatically improved 
the capability of the ECR source. The first development was the 
production of metallic ions. The intensities of aluminum ions pro- 
duced were 36, 22, 10, and 0.065 euA for charge states 6, 7, 8, and 
11, respectively. Calcium ion intensities were 36, 31, 4.6, and 0.20 
epA for charge states 8, 9, 12, and 14, respectively. The second de- 
velopment was the replacement of the sextupole magnet used in all 
other high charge state ECR sources with an octupole structure. 
The modification resulted in a dramatic improvement in the intensi- 
ties of the high charge state beams and a significant upward shift in 
the charge state distribution (CSD). The ECR-octupole or OCTI- 
GUN has produced 89, 52, 9, and 2.5 ewA or Arsup(8,9,11,12+) 
and 21, 10, and 0.34 ewA of Kr sup(10,14,18+-), respectively. For 
the high charge states of argon and krypton the improvement 
gained by using the octupole is typically a factor of 5 to 10. (orig.). 
Also published as report LBL--18501. 


14193 Ion source development at RTNS-II. Massoletti, 
D.; Heikkinen, D.W. (Lawrence Livermore National Lab., 
CA). Nuclear Instruments and Methods in Physics Research, 
Section B: Beam Interactions with Materials and Atoms; 10/ 
11: No. 2, 779-782(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Results are reported for an ongoing effort to optimize D* 
beam production by the MATS-III ion source used at RTNS-II. 
The characteristics of the source have been determined. Particular 
attention was paid to the extraction geometry and plasma produc- 
tion. The plasma spatial and temporal uniformity has been exam- 
ined. The seven aperture triode geometry has been varied to opti- 
mize neutron production. This includes beamlet steering and elec- 
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trode gapping as well as aperture shaping. (orig.). Also published as 
report UCRL--91041. 


14194 Radioactive ion beams - hot stellar reactions in the 
laboratory. Haight, R.C.; Mathews, G.J.; Bauer, R.W. (Cali- 
fornia Univ., Livermore). Nuclear Instruments and Methods 
in Physics Research, Section B: Beam Interactions with Materi- 
ee c 10/11: No. 1, 361-365(15 May 1985). (CONF- 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Following our initial production of beams of 7Be and ™N, 
we have improved the purity and intensity of these beams. In addi- 
tion we have generated beams of O (at 30 MeV) and °Li (at 22 
MeV). These beams are intended for cross-section measurements of 
proton and alpha-particle capture reactions on unstable species that 
are important in hot stellar environments. We have begun studies 
aimed towards measuring the 'H(’Be, *B)y cross-section. As part 
of the development work, we attempted to remeasure the 7H(7Be, 
5B)n cross-section with a different technique that pointed out the 
importance of background *Li. We measured the ?H(’Li, ®*Li)'H 
cross-section to be 155+-20 mb at 12.2+-1.3 MeV. (orig.). 


14195 Low-energy, high-intensity positron beam experi- 
ments with a linac. Howell, R.H.; Fluss, M.J.; Rosenberg, 
I.J.; Meyer, P. (Lawrence Livermore National Lab., CA). 
Nuclear Instruments and Methods in Physics Research, Section 
B: Beam Interactions with Materials and Atoms; 10/11: No. 1, 
373-377(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Previous experiments with positrons from radionuclides have 
demonstrated that positron beams are a rich source of information 
about the surface condition of solids. We have now demonstrated 
the possibility of producing very intense beams at the Lawrence 
Livermore 100 MeV electron linac and installed an apparatus that 
produces a variable energy positron beam at energies between 500 
eV and 20 keV with sufficient intensity to perform a variety of new 
positron experiments. The positron beam is pulsed with 10 ns to 3 
ps duration at rates up to 1440 pulses per second, with as many as 
10® positrons available per pulse. Experiments that require either 
pulsed or steady currents are possible in an ultrahigh vacuum envi- 
ronment. For the first time two-dimensional angular correlation 
spectra of the surface positron and positronium annihilation at a 
single crystal sample have been obtained for copper. (orig.). Also 
published as report UCRL--90935. 


14196 Continuous liquid sheet generator for ion stripping. 
Gavin, B.; Batson, P.; Leemann, B.; Rude, B. (Lawrence 
Berkeley Lab., CA). Nuclear Instruments and Methods in 
Physics Research, Section B: Beam Interactions with Materials 
and Atoms; 10/11: No. 2, 788-791(15 May 1985). (CONF- 
841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Many of the technical problems of generating a large thin 
liquid sheet from 0.02-0.20 ym thick (3-40 g/cm?) have been 
solved. It is shown that this perennial sheet is stable and consonant 
in dimension. Several ion beam species from the SuperHILAC have 
been used for evaluation; at 0.11 MeV/n. In one of three modes this 
sheet serves as an equivalent substitute for a carbon foil. The 
second mode is characterized by a solid-like charge state distribu- 
tion but with a varying fraction of unstripped ions. The third mode 
gives stripping performance akin to a vapor stripping medium. 
(orig.). 


14197 Recent progress at RTNS-II. Heikkinen, D.W.; 
Logan, C.M. (Lawrence Livermore National Lab., CA). 
Nuclear Instruments and Methods in Physics Research, Section 
B: Beam Interactions with Materials and Atoms; 10/11: No. 2, 
835-837(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The Rotating Target Neutron Source (RTNS-II) facility 
produces 14 MeV neutrons for materials damage studies. Initial op- 
eration for irradiations, which took place in 1979, began with a 
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neutron source strength of 10'* n/s utilizing one of the accelerator- 
based neutron sources. Details are given on improvements which 
have resulted in both increased neutron production and neutron 
source strength and improved control and monitoring. (orig.). Also 
published as report UCRL--91040. 


14198 Status and future plans for the MARK II detector 
at SLAC. Perl, M.L. (Stanford Univ., Stanford, CA). pp 
259-270 of Electroweak effects at high energies. Newman, 
H.B. New York, NY; Plenum Press (1985). (CONF- 
830231—). 

From Europhysics study conference on electroweak effects 
at high energies; Erice, Italy (1 Feb 1983). 

This paper reports on the present status of PEP, the status of 
the Mark II detector, and the design of the upgraded Mark II de- 
tector which will be used at the Stanford Linear Collider. Topics 
considered include the schedule for the upgrading of the Mark II 
detector, the new drift chamber, the new electromagnetic shower 
detector endcap, the time-offlight system, precision vertex detec- 
tion, the small-angle detector, and the new magnet coil. 


14199 Variable aperture neutron collimator. Part 2. Hill, 
R.A. (Sandia National Labs., Albuquerque, NM). Nuclear 
Instruments and Methods in Physics Research; 227: No. 2, 
369-372(15 Nov 1984). 

A second model of a completely adjustable, variable aper- 
ture neutron collimator has been developed. This redesigned model 
can be scaled to a full-size device appropriate for use in a medical 
facility. The collimator aperture can be easily adjusted to provide a 
square or rectangular corss-sectional exposure while maintaining a 
uniformly diverging line-of-sight from the neutron source. (orig.). 


14200 Long term operation of niobium superconducting 
resonators in the Argonne heavy-ion linac. Shepard, K.W. 
(Argonne National Lab., IL). pp 447-454 of Proceedings of 
the second workshop on rf-superconductivity. Pt. 2. Len- 
geler, H. Geneva, Switzerland; European Organization for 
Nuclear Research (1984). (CONF-840790—). 

From 2. workshop on rf superconductivity; Geneva, Swit- 
zerland (23 Jul 1984). 

This paper describes some of the effects observed in operat- 
ing superconducting resonators over long periods of time at high 
field levels. The resonators are the niobium split-ring resonators 
which form the Argonne superconducting heavy-ion linac, and the 
period of operation considered extends from initial operation in 
1978 to the present and includes more than 17,000 hours of oper- 
ation with beam. In what follows, first a brief description of the 
resonators and operating procedures is given. Then, the on-line per- 
formance of all the resonators in one cryostat module over a period 
of several years is reviewed and discussed. Finally, the nature and 
causes of performance degradation in several (atypical) resonators 
are examined. (orig.). 


14201 Status of rf superconductivity at Argonne National 
Laboratory. Shepard, K.W. (Argonne National Lab., IL). pp 
9-24 of Proceedings of the second workshop on rf-supercon- 
ductivity. Pt. 1. Lengeler, H. Geneva, Switzerland; Europe- 
an Organization for Nuclear Research (1984). (CONF- 
840790—). 

From 2. workshop on rf superconductivity; Geneva, Swit- 
zerland (23 Jul 1984). 

Work on rf superconductivity at Argonne National Labora- 
tory has, for the past twelve years, focussed on the development of 
superconducting structures for acceleration of heavy-ions. This 
work has resulted in the development of several niobium split-ring 
resonators for the acceleration of particles of velocity .04<v/ 
c<.2c, construction and operation since 1979 of a superconducting 
booster linac based on these resonators, and currently, the expan- 
sion of the booster into the Argonne tandem-linac accelerating 
system (ATLAS) - a national facility for nuclear structure research. 
In what follows, we first give a brief description of the resonators 
developed for the Argonne superconducting heavy-ion linac. This 
is followed by a description of the accelerator facility and its oper- 
ational characteristics. Finally, current resonator development is 
discussed, together with implications for future upgrading of the 
ATLAS facility. (orig./BHO). 
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14202 Pulsed rf superconductivity program at SLAC. 
Campisi, I.E.; Farkas, Z.D. (Stanford Linear Accelerator 
Center, CA). pp 107-139 of Proceedings of the second 
workshop on rf-superconductivity. Pt. 1. Lengeler, H. 
Geneva, Switzerland; European Organization for Nuclear 
Research (1984). (CONF-840790—). 

From 2. workshop on rf superconductivity; Geneva, Swit- 
zerland (23 Jul 1984). 

Recent tests performed at SLAC on superconducting TMoio 
cavities using short rf pulses (<=2.5 ps) have established that at 
the cavity surface magnetic fields can be reached in the vicinity of 
the theoretical critical fields without an appreciable increase in av- 
erage losses. Tests on niobium and lead cavities are reported. The 
pulse method seems to be best suited to study peak field properties 
of superconductors in the microwave band, without the limitations 
imposed by defects. The short pulses also seem to be more effective 
in decreasing the causes of field emission by rf processing. Applica- 
tions of the pulsed rf superconductivity to high-gradient linear ac- 
celerators are also possible. (orig.). 
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14203 (INS-TH—158) MQRAD, a computer code for 
synchrotron radiation from quadrupole magnets. Morimoto, 
T. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
12 Apr 1984. 20p. (In Japanese). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701079. 

The computer code, MQRAD, is developed for the calcula- 
tion of the synchrotron radiation from the particles passing through 
quadrupole magnets at the straight section of the electron-positron 
colliding machine. This code computes the distributions of photon 
numbers and photon energies at any given points on the beam orbit. 
In this code, elements such as the quadrupole magnets and the drift 
spaces can be divided into many sub-elements in order to obtain the 
results with good accuracy. The synchrotron radiation produced by 
inserted quadrupole magnets at the interaction region of the elec- 
tron-positron collider is one of the main background sources to the 
detector. The masking system against the synchrotron radiation at 
TRISTAN is very important because of the relatively high beam 
energy and the long straight section, which are 30 GeV and 100 
meters, respectively. MQRAD has been used to design the masking 
system of the TOPAZ detector and the result is presented here as 
an example. 


14204 (ITEF—23(1984)) Preparation of experiments for 
the new LEP e*e™ collider at CERN. Galaktionov, Yu.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1984. 90p. (In Russian). NTIS 
(US Sales Only), PC AOS/MF AOl. File Number 
DE86700524. 

The main parameters, program and current state of prepara- 
tory works on experiments in a new LEP accelerator-storage ring 
facility, being constructed at CERN, have been considered. The 
LEP magnetic system, beam injection system, RF accelerating 
system and vacuum system are described. Parameters of the detec- 
tors to be used in the LEP experiments are presented. Upon com- 
pletion of the first phase of the design (1987-88) the LEP will oper- 
ate in the regime of 50 GeV electron-positron collisions in each 
beam. At the second stage the installation of superconducting accel- 
erating resonators is envisaged, which will permit to increase the 
beam energy to 120 GeV. According to the evaluations made the 
beam luminosity will reach 6 x 10°! cm~*s~*. It is planned to con- 
duct experiments with the LEP on studying the z-boson produc- 
tion, search of the Higg bosons, as well as search and investigation 
of the main properties of toponium - the bound state of t-quarks. 
The LEP will be equipped with instrumentation of universal char- 
acter, which will overlap a complete spatial angle 477, ensure dis- 
tinct and reliable separation of the main radiation components (elec- 
tromagnetic (electrons, a-quanta), leptonic (muons) and hadronic 
(7, K, p)), precise measurement of momentum (energy) of charged 
particles and 100% effectiveness of -y-quanta detection. 
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14205 Comparison of magnetic field calculations to meas- 
urements on a CBA 2-IN-1 magnet system. Kahn, S.; Gupta, 
R.; Morgan, G.; Thompson, P. (Brookhaven National Labo- 
ratory, Upton, NY). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 5, 3692-3694(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The CBA 2-in-1 dipole magnet provides a complex system 
to test field calculation techniques. In particular the quadrupole 
term in one half of the magnet induced by the operation of the 
other half of the magnet is studied. A comparison with field meas- 
urement data is made for calculated magnetic field harmonics as a 
function of current for symmetric and asymmetric operations of the 
two sides of the magnets. The calculations are made using both dif- 
feren‘::! equation solving programs (PE2D, POISSON) and inte- 
gration based programs (GFUN). These programs are compared to 
each other and to the measured data. 


14206 A method for compensating bellows pressure loads 
while accommodating thermal deformations. Woodle, M.H. 
(National Synchrotron Light Source, Brookhaven National 
Laboratory, Upton, NY). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 3803-3805(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Many metal bellows are used on storage ring vacuum cham- 
bers. They allow the ring to accomodate deformations associated 
with alignment, mechanical assembly and thermal expansion. The 
NSLS has two such electron storage rings, the VUV ring and the 
X-Ray ring. Both rings utilize a number of welded metal bellows 
within the ring and at every beam port. 


14207 High vacuum portable pumping station suitable for 
accelerator use. Stattel, P.; Briggs, J.; DeBoer, W.; Skelton, 
R. (AGS Department, Brookhaven National Laboratory, 
Upton, NY). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 5, 
3800-3802(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The need for a Portable Pump Station for Ultra High 
Vacuum use became apparent when the “Isabelle” collider was first 
being designed. The Pump Station that was developed and other 
variations are the subject of this paper. Emphasis will be on the Isa- 
belle and HITL versions. 


14208 Remote antiproton sources. Kells, W. (Fermi Na- 
tional Accelerator Laboratory, Batavia, Illinois). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 


Nuclear Science; NS-3Z: No. 5, 
(CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Antiprotons are well on their way to becoming a standard 
laboratory commodity. Heavy utilization of LEAR is ushering in a 
new era where p’s achieve their logical potential, equal to that of 
e-,e*,H~, as controlled probes and experimental building blocks. 
The uniqueness and usefulness of ~ /SUB p/ 's for studies at low 
(table top) energies is well documented. The main stumbling block 
to universal pursuit of such studies is the overhead of ~ /SUB p/ 
production. The stability of the ~ /SUB p/ thus makes cogent an 
investigation of possibilities and limits to transporting ~ /SUB p/ ‘s 
in quantity. I base my discussion on LEAR as the source of ~ / 
SUB p/ 's for bottling, since it is the only concrete example to 
work with at present. Two other lines of contemporary research 
then, largely in atomic physics, pioneered by Dehmelt and collabo- 
rators, aimed at precision studies of clouds of, or single e /SUP 
+or-/ ,p /SUP +or-/ , or ions in large storage time traps. Second, 
there is work, experimental and theoretical, from the plasma phys- 
ics tradition aimed at characterizing non neutral plasmas. 


1770-1772(Oct 1985). 
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14209 Ion stability in bunched electron beams. Douglas, 
D. (Supercollider, URA Design Center, c/o Lawrence 
Berkeley Laboratory, Berkeley, California). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-3Z: No. 5, 2294-2296(Oct 1985). (CONF- 
850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Accumulation of ions can adversely affect the performance 
of an electron storage ring. Stability of ion motion under the influ- 
ence of passing bunches is often used to predict if ion accumulation 
will occur in a particular storage ring design. This stability question 
has been previously studied with a linear model. We present a non- 
linear numerical tool to study ion motion in a beam of short bigaus- 
sian electron bunches. Results of ion trapping studies on a model 
electron storage ring are presented. We find that including nonlin- 
ear effects may not significantly alter the conclusions of the linear 
model, and that in a ring containing many bunches a gap in the 
bunch train effectively destabilizes ion motion. 


14210 Experience with a high-brightness storage ring: the 
NSLS 750 MeV VUV ring. Galayda, J. (Brookhaven Nation- 
al Lab., Upton, NY). Nuclear Instruments and Methods in 
Physics Research; 239: No. 1, 106-109(15 Aug 1985). (CONF- 
8409 163— 

From Workshop on coherent and collective propagation of 
relativistic E-beams and electromagnetic radiation; Villa Olmo, 
Como, Italy (13 Sep 1984). 

The NSLS VUV ring has achieved its design emittances at 
currents up to 400 mA in one bunch and 385 mA in three bunches. 
The maximum ring current is thought to be limited by Touschek 
lifetime with one bunch stored, and by a vertical coupled-bunch in- 
stability with three bunches stored. Ion trapping causes vertical 
tune spread and little else at 750 MeV, but seems to pose more seri- 
ous problems at 250 MeV. (orig.). 


14211 Development of a high current H™ injector for the 
proton storage ring at LAMPF. York, R.L.; Stevens, R.R. 
Jr.; DeHaven, R.A.; McConnell, J.R.; Chamberlin, E.P.; 
Kandarian, R. (Los Alamos National Lab., NM). Nuclear 
Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms; 10/11: No. 2, 
891-895(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

A new high-current H™ injector has been installed at 
LAMPF for the proton storage ring. The injector is equipped with 
a multicusp surface-production H™ ion source that was developed 
at LAMPF. The ion source is capable of long-term operation at 20 
mA of H™ current at 10% duty factor and with normalized beam 
emittance of 0.08 cm mrad (95% beam fraction). Details of the de- 
velopment program, the injector design, and initial operating expe- 
rience are discussed. Included in the discussion is a comparison of 
intensity and emittance measurements of the same H™ beam at 100 
keV and 750 keV. (orig.). 


14212 R on the high resolution spectrometer at 
PEP. Orgren, H. (HRS Collaboration, Argonne National 
Lab., Argonne, IL). pp 245-258 of Electroweak effects at 
high energies. Newman, H.B. New York, NY; Plenum Press 
(1985). (CONF- -830231—). 

From Europhysics study conference on electroweak effects 
at high energies; Erice, Italy (1 Feb 1983). 

A report on the High Resolution Spectrometer at PEP is 
presented. The detector is presently collecting data at PEP. The 
first data analysis indicates that all design criteria have been met. 
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14213 (AD-A—159244/3/XAB) Identification of ree 
materials from remote detection of characteristic gamma ra 
Master's thesis. Brasure, L.W. (Air Force Inst. of Tech, 
Wright-Patterson AFB, OH (USA). School of Engineering). 
Mar 1985. 149p. NTIS, PC A07/MF AO1. 

This research effort studies the application of Bayes decision 
theorem to extending the range of remote identification of nuclear 
materials. The Finite Element Method was used to develop a radi- 
ation transport. code which was used to reconstruct a group of 
three sample sources at distances of 50, 100, 200, 300, 400, and 500 
meters. Both the Poisson and multinomial distributions were then 
used to simulate measured sources in a low-count environment at 
these six ranges. Bayes theorem was applied to the resulting meas- 
ured sources to test for positive identification. The results show 
that a low-resolution detector can increase the range of remote de- 
tection an average of 100 meters when compared with the method 
of photopeak identification. Bayes theorem is unable, however, to 
identify sources not contained in the library of known sources. 


14214 (AECL—8329) Proposal for a national facility - 
the 87 spectrometer. Andrews, H.R.; Hagberg, E.; Horn, 
D.; Lone, M.A.; Schmeing, H.; Ward, D.; Taras, P.; 
Gascon, J.; Waddington, J.E.; Palameta, G. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Mar 1984. 147p. NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE86700567. 

The Tandem Accelerator Superconducting Cyclotron Com- 
plex (TASCC) will be a world class facility, and one major associ- 
ated field of research will be the study of nuclear structure and re- 
action dynamics by ‘y-ray spectroscopy. We propose construction 
of the 87 spectrometer, a versatile state-of-the-art instrument that 
will greatly increase the power of y-ray spectroscopy. The 87 
spectrometer will comprise an array of 20 hyperpure germanium 
detectors equipped with Compton suppression, and an inner, nearly 
spherical, shell of 72 detector elements arranged to capture most of 
the y radiation emitted in a nuclear event. This shell or hollow 
core measures the total y-ray energy, y-ray multiplicity, and the 
spin orientation of the radiating nucleus for each single event, 
thereby vastly increasing the specificity of the suppressed array. 
Both the core and suppressors will be fabricated of Bismuth Ger- 
manate (BGO), a revolutionary scintillator only recently available 
in commercial quantities. 


14215 (ANL-HEP-CP—85-112) Long-drift calorimeter 
modules for the Soudan 2 nucleon decay detector. Hoftiezer, 
J. (Argonne National Lab., IL (USA)). 1985. Contract W- 
31-109-ENG-38. 5p. (CONF-851009—54). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86005572. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The first full size 5-ton detector modules for the Soudan 2 
nucleon decay experiment have been assembled and operated. Mod- 
ules consist of a hexagonal array of drift tubes and corrugated steel, 
instrumented to read out three-dimensional track positions and 
pulse height. These will be assembled to form an isotropic, continu- 
ously sensitive, self-triggering detector. Details of the design, con- 
struction, operation and performance of the modules are discussed. 
7 refs., 10 figs. 


14216 (BNL—37343) Properties of a barium fluoride- 
proportional cham 


TMAE-multiwire ber detector using a large 
single crystal. Woody, C.L.; Petridou, C.I.; Smith, G.C. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CHO00016. 4p. (CONF-851009—-52). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005690. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 
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The properties of a detector consisting of a large barium flu- 
oride crystal and a multiwire proportional chamber operating at 
low pressure with TMAE have been studied. Measurements of the 
time resolution, pulse width, energy resolution, photoelectron yield 
and the effective energy threshold were carried out in a test beam 
using minimum ionizing particles. Although the detector is sensitive 
to signals originating from an adsorbed layer of TMAE from the 
crystal surface, no indication of such a signal was observed. 7 refs., 
6 figs. 


14217 (BNL—37395) Development and testing of a sili- 
con trigger detector with 400 elements for the HELIOS (NA 
34) experiment. Beuttenmuller, R.; Kraner, H.W.; Ludlam, 
T.W.; Polychronakos, V.A.; van Dijk, J.; Radeka, V.; 
Chesi, E.; Piuz, F.; Tschulik, A.; Esten, M.J. (Brookhaven 
National Lab., Upton, NY (USA); European Organization 
for Nuclear Research, Geneva (Switzerland); University 
Coll. London (UK)). Nov 1985. Contract AC02- 
76CHO00016. 8p. (CONF-851009—48). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005268. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A 30 mm diameter, 300 jm thick silicon detector has been 
constructed for the basic trigger element in the NA34 (HELIOS) 
experiment at CERN. It contains 400 discrete active junction detec- 
tors ("pads”) which are connected to 400 low-noise hybrid pream- 
plifiers giving 500 to 700 rms electrons noise level. Results of tests 
in spatially well-defined particle beams will be presented which 
verify the efficiency of each pad and its effective charge collection 
area. 12 refs., 10 figs. 


14218 (BNL—51921, pp 49-76) Calorimeter based exper- 
iment with multiple small aperture spectrometers. Akesson, 
T.; Gutbrod, H.H.; Woody, C.L. (European Organization 
for Nuclear Research, Geneva, Switzerland). 1985. NTIS, 
PC A17/MF AOl. File Number DE86003124. (CONF- 
8504152—). Contract AC02-76CH00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

This working group has arrived at an experimental design 
which allows the measurement of several global quantities of events 
produced at RHIC and to study the details of these events in slit 
spectrometers which yield information on single particle observa- 
bles. This proposed experiment features modular structures which 
permit easy changes in geometry to meet the various physics goals 
without requiring totally new instrumentation. Compared with ex- 
periments being planned today (e.g., for LEP) this proposal is quite 
a modest one. The detector is designed to make full use of the 
available data rates expected at RHIC, while giving up the idea of 
detailed tracking over 4 7 of solid angle. 


14219 (BNL—51921, pp 77-82) Concerning background 
from calorimeter ports. Digiacomo, N.J. (Los Alamos Scien- 
tific Lab., NM). 1985. NTIS, PC A17/MF AOl. File 
Number DE86003124. (CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Any detector system viewing a port or slit in a calorimeter 
wall will see, in addition to the primary particles of interest, a back- 
ground of charged and neutral particles and photons generated by 
scattering from the port walls and by leakage from incompletely 
contained primary particle showers in the calorimeter near the port. 
The signal to noise ratio attainable outside the port is a complex 
function of the primary source spectrum, the calorimeter and port 
design and, of course, the nature and acceptance of the detector 
system that views the port. Rather than making general statements 
about the overall suitability (or lack thereof) of calorimeter ports, 
we Offer here a specific example based on the external spectrometer 
and slit of the NA34 experiment. This combination of slit and spec- 
trometer is designed for fixed-target work, so that the primary par- 
ticle momentum spectrum contains higher momentum particles than 
expected in a heavy ion colliding beam environment. The results 
are, nevertheless, quite relevant for the collider case. 
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14220 (BNL—51921, pp 83-116) Intensity interferometry 
measurements in a 4 7 detector at the proposed RHIC, Zajc, 
W.A. (Univ. of Pennsylvania, Philadelphia). 1985. NTIS, 
PC A17/MF AOl. File Number DE86003124. (CONF- 
8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The requirements imposed on detector design by intensity in- 
terferometry measurements in a colliding beam configuration are 
briefly discussed. The envisaged detector consists of a number of 
small ports in an otherwise hermetic 4 m detector. The detector re- 
quirements are then determined by the mean momentum and multi- 
plicity in each port. Expected rates and the required momentum 
resolution are specified for each port. Also discussed is the possibil- 
ity of measuring different dimensions of the source through aper- 
tures of varying aspect ratio. 


14221 (BNL—51921, pp 117-148) Calculational methods 
for generation of Bose-correlated states. Zajc, W.A. (Univ. 
of Pennsylvania, Philadelphia). 1985. NTIS, PC A17/MF 
AO01. File Number DE86003124. (CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The creation of n-boson states with complete Bose statistics 
is discussed in the context of intensity interferometry. The Metrop- 
olis algorithm is used to generate such states via a Monte Carlo 
technique. Direct calculation of the probability for multiparticle 
correlations is practicable for n-body states up to n ~ 20 - 25. 
Beyond this, a method which samples the symmetrized n-body 
probability must be used. These methods are used to produce 
sample states for pion distributions of spatial extent R. 


14222 (BNL—51921, pp 149-159) Monte Carlo study of 
the principal limitations of electron-pair spectroscopy in high- 
energy nuclear collisions. Glaessel, P.; Specht, H.J. (Univer- 
sitaet Heidelberg, West Germany). 1985. NTIS, PC A17/ 
MF AOl1. File Number DE86003124. (CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The background of unlike-sign electron pairs arising from er- 
roneous combinations of electrons from different Dalitz pairs and 
other sources is investigated as a function of central charged parti- 
cle rapidity density. The events are generated on the basis of 
HIJET; the anomalous pair continuum with masses = 200 MeV/c?, 
observed in p- and 7-nucleon collisions and properly scaled to nu- 
clear collisions, is added as a minimal signal. The signal-to-back- 
ground ratio is found to decrease with increasing rapidity density 
more steeply than inversely proportional, reaching values < 1 for 
dn/sub c//dy > 1200 and a rapidity acceptance of Ay = 2. Vari- 
ous detector influences decreasing the ratio still further are also 
briefly discussed. 


14223 (BNL—51921, pp 161-168) Thoughts on an e* e~ 
detector for RHIC. Tannenbaum, M.J. (Brookhaven Nation- 
al Lab., Upton, NY). 1985. NTIS, PC A17/MF AOl1. File 
Number DE86003124. (CONF-8504152—). Contract AC02- 
76CH00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Electron-positron pairs are the primary penetrating probe of 
a quark-gluon plasma. The electron-positron pair signature for the 
production of quark-gluon plasma is described and the design of 
suitable detectors is discussed. Primary detectors are magnetic spec- 
trometers. Strategies for reducing background noise are outlined 
and a representative design is shown. 


14224 (BNL—51921, pp 171-205) Detector for dimuons 
produced in the relativistic heavy ion collider. Aronson, S.; 
Igo, G.; Pope, B.; Shor, A.; Young, G. (Brookhaven Na- 
tional Lab., Upton, NY). 1985. NTIS, PC A17/MF AOl. 
File Number DE86003124. (CONF-8504152—). Contract 
AC02-76CH00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The use of dimuons as a probe of the quark-gluon plasma is 
explored. Expected rates and backgrounds in the range of dimuon 
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masses from 0.5 to 4.0 GeV/c? are presented. A conceptual design 
is developed for a detector with sufficient resolution and back- 
ground rejection to observe dimuons in high multiplicity collisions 
expected at RHIC. Machine requirements and a cost estimate for 
the detector are also presented. 


14225 (BNL—51921, pp 211-226) Summary of the work- 
ing group on large magnetic spectrometers. Part I. Mid-rapid- 
ity spectrometers. Lindenbaum, S.J. (Lawrence Berkeley 
Lab., CA). 1985. NTIS, PC A17/MF AOl1. File Number 
DE86003124. (CONF-8504152—). Contract AC03- 
76SF00098. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The work of this group was a continuation of detector con- 
siderations developed at the 1984 Detector Workshop at LBL. At 
that Workshop a preliminary design was developed for a detector 
to track hadrons produced near mid-rapidity at relatively low col- 
lider energies of a few GeV/nucleon in each beam. For the present 
Workshop we extended consideration to the much higher energies 
and correspondingly increased yields of charged particles available 
with RHIC. There was also a general feeling within this group that 
it might be most advantageous at the beginning of the RHIC pro- 
gram to have a relatively simple and straight-forward detector for 
early measurements while one was getting the lay of the land. With 
this general philosophy in mind the group undertook the design of 
a detector which would track large numbers of particles produced 
near mid-rapidity over a substantial portion of the solid angle. 


14226 (BNL—51921, pp 227-252) Summary of the work- 
ing group on large magnetic spectrometers. Part II. Large 
magnetic spectrometer tracking as much of 4 ~ as practical. 
Lindenbaum, S.J. (Brookhaven National Lab., Upton, NY). 
1985. NTIS, PC A17/MF AOl1. File Number DE86003124. 
(CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Proposed is a large magnetic spectrometer to track and mo- 
mentum analyze a very large fraction of the particles emitted in a 
heavy ion collision. This will allow us to determine pseudorapidi- 
ties (and rapidities when particles are identified), to reconstruct 
neutral Vee’s and have momentum information on both positive 
and negative particles in the same vent. We plan to handle gold on 
gold events at 100 GeV/nucleon in RHIC. Particle identification 
can be made kinematically under certain conditions for K® A, =, 
Xi, Omega- and their anti-particles as was done historically in 
bubble chambers and more recently in electronic detector spec- 
trometers like the MPS and others, etc. The negative particles will 
be predominantly pions. In addition, highly segmented Cerenkov 
hodoscopes, as well as time-of-flight and dE/dx information can be 
used to identify some of the particles. 


14227 (BNL—51921, pp 253-257) Electronics consider- 
ations for an avalanche chamber TPC. Platner, E.D. (Brook- 
haven National Lab., Upton, NY). 1985. NTIS, PC A17/ 
MF AOl1. File Number DE86003124. (CONF-8504152—). 
Contract AC02-76CH00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

A new style of TPC is under development for two approved 
heavy-ion experiments, E810 at the AGS, and NA 36 at the SPS. 
This type of chamber uses a gated multiple avalanche structure to 
produce amplification of the initial ionization. This type of amplifi- 
cation geometry allows an arbitrary anode shape, spacing, or fre- 
quency so that one can optimize the anode topology to the needs of 
the physics under study. A close anode spacing produces excellent 
two-track resolution, approaching 3 mm. The amplification process 
occurs throughout the avalanche gaps so that the detected signal is 
primarily due to electron motion, not ion motion as in conventional 
drift and proportional chambers. This leads to a very narrow signal 
of only 10 ns (~ .5 mm in the drift direction). Thus two-track reso- 
lution in the drift direction is limited to diffusion in the drift direc- 
tion which, with an electron cooled gas, can yield two-track resolu- 
tions also around 3 mm. The combination of these two benefits 
gives an effective pixel size of only .1 cm” An analysis is presented 
of practical implementation, data handling and archival storage of 
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data for a device suitable for use at a RHIC dipole spectrometer 
based on the properties and electronic readout requirements of this 
type of TPC. 


14228 (BNL—51921, pp 259-262) Charged particle track- 
ing in high multiplicity events at RHIC. Foley, K.J.; Love, 
W.A. (Brookhaven National Lab., Upton, NY). 1985. NTIS, 
PC A17/MF AOl. File Number DE86003124. (CONF- 
8504152—). Contract AC02-76CH00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

e authors have explored the limits of tracking large num- 
bers of tracks in a solid angle approaching 4 7. As a model detec- 
tor they considered a 2.5 m radius TPC, a true 3D tracking device. 
In order to estimate the particle density of a function of production 
angle they used five Hijet Au-Au central events to deduce the par- 
ticle density distribution as a function of polar angle. An important 
feature of a tracking detector is the effective pixel size - the area 
within which two tracks cannot be resolved. In a TPC with multis- 
tep avalanche chamber readout this is approximately 3 mm x 3 mm 
or ~ 0.1 cm? Using this pixel size the authors have calculated the 
radius at which the number of particles/pixel is 0.01 and 0.1. 


14229 (BNL—51921, pp 269-282) Experiments in the 
fragmentation regions. Faessler, M.A.; Bond, P.D.; Rems- 
berg, L. (European Organization for Nuclear Research, 
Geneva, Switzerland). 1985. NTIS, PC A17/MF AO1. File 
Number DE86003124. (CONF-8504152—). Contract AC02- 
76CHO00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider a, Upton, NY, USA (15 Apr 1985). 

The fragmentation region poses some special problems for 
the design of the beam intersect region as well as for detectors. In 
the following report the disadvantages of the existing intersection 
region for fragmentation region studies are discussed and a slightly 
modified design, which allows study of the fragmentation region, is 
proposed. The considerations which led to the design of a spec- 
trometer magnet are then outlined and some approaches to specific 
experiments are detailed. Although we have emphasized a design 
for stand-alone experiments in the fragmentation region we have 
envisaged the addition of a more global detector in the central 
region. In combination with a central detector covering the rapidity 
range 0 < absolute value y < 2 two forward spectrometers for the 
fragmentation regions would give essentially a 4 m detector for in- 
vestigations aiming at the maximum information on event proper- 
ties. 


14230 Py pp 367-372) Suite of detectors for 
RHIC, Willis, W.J. (E a Organization for Nuclear Re- 
and). 


search, Geneva, etn 1985. NTIS, PC A1l7/MF 
AOl. File Number DE86003124. (CONF- 8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Detectors appropriate ‘for types of experiments proposed for 
RHIC are briefly described. A multispectrometer energy flow de- 
tector is well suited to the measurement of high multiplicity events 
and to search for individual events of interest. Muon detectors must 
be designed to suppress background mesons. Existing conventional 
colliding beam detectors can be adapted for photon-photon interac- 
tion experiments. 


14231 (CONF-8508153—2) Neutron powder diffraction at 
a pulsed neutron source: a study of resolution effects. Faber, 
J. Jr.; Hitterman, R.L. (Argonne National Lab., IL gd 
Nov 1985. Contract W-31-109-ENG-38. 16p. NTIS, 
A02/MF A011; 1; GPO Dep. File Number DE86005548. 

From 34. annual Denver conference on applications of x-ray 
analysis; Snowmass, CO, USA (5 Aug 1985). 

The General Purpose Powder Diffractometer (GPPD), a 
high resolution (Ad/d = 0.002) time-of-flight instrument, exhibits a 
resolution function that is almost independent of d-spacing. Some of 
the special properties of time-of-flight scattering data obtained at a 
pulsed neutron source will be discussed. A method is described that 
transforms wavelength dependent data, obtained at a pulsed neu- 
tron source, so that standard structural least-squares analyses can be 
applied. Several criteria are given to show when these techniques 
are useful in time-of-flight data analysis. 14 refs., 6 figs., 1 tab. 
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14232 (EUR—9314) Testing bench of Hes counters man- 
aged by HP 85 computer. Bernede, M.; Haurie, Y.; Tour- 
neix, J. (Commission of the European Communities, Luxem- 
bourg). 1984. 29p. (In French). Commission of the Europe- 
an Communities, Luxembourg. 

The neutron detection heads often use metal pipes filled up 
with compressed Hes gas. It is important to check the performance 
of these components. The behaviour is of “proportional type”. The 
multiplication factor for the primary ionization is a function of the 
high voltage and brings about the amplitude of the impulsions. It is 
possible to characterize an Hes counter in two ways: - by his flat 
curve which describes the change of counting rate with the change 
of the high voltage; - by his amplitude spectrum which describes 
the change of the counting rate with the change of the amplitude 
impulsions. An HP 85 computer with suitable interfaces plots auto- 
matically these two models of curves. 


14233 (IAEA-R—2993-F) Development and testing of an 
X-ray fluorescence source holder. Final report for the period 
1 December 1981-30 November 1982. Csikai, J. (International 
Atomic Energy — Vienna ( (Austria)). Feb 1983. 2p. 
NTIS (US Sales y), PC A02/MF AOl1. File Number 
DE86700564 

For elemental analysis of low Z materials, the techniques of 
radioisotope excited X-ray emission was improved by the applica- 
tion of a vacuum chamber permitting the analysis of several sam- 
ples without destroying the vacuum. The optimal geometry was de- 
termined, and the chamber designed and constructed to allow im- 
proved quantitative analysis of elements with Z < 25. The contents 
of Ar in air permits the easy monitoring of the vacuum in the 
chamber, as this gas is also excited and emits characteristic X-rays. 
To maintain a low vacuum on the top of a solid-state detector, is 
important in laboratories with a high relative humidity, which can 
be detrimental to the thin Be window of the detector. 


14234 (IAEA-RL—117) Final report on improved N15 
analyser NOI-6e. Meier, G.; Hollenthoner, S. (International 
Atomic Energy Agency, Seibersdorf (Austria). Laborato- 
ries). May 1985. 33p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86700573. 

This report gives a general view of the computerized NOI- 
6e nitrogen analyzer. The construction of the new prototype is de- 
scribed. The new version of the N15 analyzer together with the 
microcomputer program which has been developed improves the 
convenience of operation and also has high reliability. Many practi- 
cal test measurements have been made. The most important result is 
the remarkable reduction of the standard deviation osub(x): a 
standard deviation of less than 0.5% is achieved. We have not 
found such a low standard deviation in descriptions of similar ana- 
lyzers which use emission spectroscopy. 


14235 (IAEA-TECDOC—334, pp 261-269) Utilisation 
of in-core thermic detectors to the f effects identifica- 
tion. Dach, K.; Krett, V.; Jirsa, P. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez (Czechoslovakia)); Kott, J. (Skoda, 
Plzen (Czechoslovakia)). May 1985. NTIS (US Sales Only), 
PC A23/MF AOl. File Number DE86780326. (CONF- 
840649—). 

From International seminar on diagnosis of and response to 
abnormal occurrences at nuclear power plants; Dresden, German 
D.R. (12 Jun 1984). 

The report describes the dynamic characteristics of in-core 
thermic detectors with fissile material as a sensor. The transfer 
function and spectral characteristics for this type of detector are 
theoretically derived and experimentally determined. The analysis 
of results of measurements made in nuclear power plant Rheinsberg 
within the framework of instrumented fuel assembly program from 
the point of view of possible utilisation of in-core thermic detectors 
for feedback effects identification is presented. 


14236 (IFUSP-P—453) Manual for thickness measure- 
ments of targets by X-ray absorption. Cataldi, M.I.C.; Mar- 
tins, M.N. (Sao Paulo Univ. (Brazil). Inst. de Fisica). Feb 
1984. 20p. (In Portuguese). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86700565. 
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A system for thickness measurements of targets, or thin films 
(thickness >= 1 mg/cm?) using X-ray absorption is described in 
detail. 


14237 (INIS-mf—10034, pp vp) Spectrometric pulse 
shaper for high count rates. Ortlep Pp» H.G. (Technische 
Univ., Dresden, Germany, F.R.). 1983. (In Russian). NTIS 
(US "Sales Only), PC A06/MF AOl. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14238 (INIS-mf—10034, pp vp) Multidetector setup for 
(n,xny) studies at 14 MeV. Hlavac, S.; Oblozinsky, P.; Hor- 
vath, P. (Slovenska Akademia Vied, Bratislava, Czechoslo- 
vakia). 1983. NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14239 (INIS-mf—10034, pp vp) Stabilized high-voltage 
supply proportional and drift chambers. Strmen, P.; Fesh- 
chenko, A.A. (Joint Institute for Nuclear Research, Dubna, 
USSR). 1983. (in Russian). NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86701187. (CONF- 
8309239—Absts.). 
From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14240 (INIS-mf—10034, pp vp) Se integrated mi- 
crocircuits for nuclear electronics. Janik, P. (Komenskeho 
Univ., Bratislava, Czechoslovakia). 1983. (In Russian). 

S Sales Only), PC A06/MF AOl1. File Number 


NTIS (U 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14241 (INIS-mf—10034, pp vp) Laboratory and portable 
nuclear instrumentations production in TESLA Vrable con- 
cern, Skrovina, P. (Tesla, Vrable, Czechoslovakia). 1983. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14242 (INIS-mf—10034, pp vp) Proportional counter 
with a uniform electric field in the zone of avalanche multipli- 
cation of electrons for low energy X-ray spectroscopy. 
Marzec, J.; Pawlowski, Z.; Zaremba, K. 1983. NTIS (US 
Sales Only), PC A06/MF ‘01. File Number DE86701187. 
(CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14243 (INIS-mf—10034, pp vp) Electrical circuit for 
multiple and cylindrical proportional chambers used in low- 
energy physics. Plesko, M.; Povinec, P.; Franko, J.; Chudy, 
M.; Janik, J. (Komenskeho Univ., Bratislava, Czechoslova- 
kia). 1983. (In Russian). NTIS (US Sales Only), PC A06/ 
you —-. File Number DE86701187. (CONF-8309239— 
Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14244 (INIS-mf—10034, PP m= Four-channel decadic 
counter in CAMAC format. Plesko, M.; Janik, R. (Komens- 
keho Univ., Bratislava, Czechoslovakia). 1983. (In Russian). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 
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14245 (INIS-mf—10034, pp vp) Device for coding coin- 
cidence multiplicity in CAMAC format for use with multi-sec- 
tion detectors. Bogdzel, A.A.; Panteleev, Ts.Ts.; Stancheva, 
N.S.; Tishin, V.G.; Fo Dik Toan. (Joint Institute for Nucle- 
ar Research, Dubna, USSR). 1983. (In Russian). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86701187. 
(CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


= (INIS-mf—10034, pp vp) LO-1, LO-2 - general- 
for processing of discrete nanosecond 


urpose modules 
oni, Berlev, A.I.; Vinogradov, V.L; Isakov, V.V.; Kara- 
vichev, O.V. (Institute Yadernykh Issledovanij, Moscow, 
USSR). 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86701187. (CONF- 
8309239—Absts.). 
From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14247 (INIS-mf—10034, pp vp) Logical blocks for com- 
plex experimental apparatus with ESL levels of inter-block 
links. Borejko, V.F.; Valuev, Yu.M.; Grebenyuk, V.M.; 
Zinov, V.G.; Rudenko, A.I.; Selikov, A.V. (Joint Institute 
for Nuclear Research, Dubna, USSR). 1983. (In Russian). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14248 (INIS-mf—10034, pp vp) Data coding in three-di- 
mensional neutron diffraction ‘ov, A.M.; 
Novozhilov, V.E. (Joint Institute for Nuclear Research, 
Dubna, USSR). 1983. (In Russian). NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86701187. (CONF- 
8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14249 (INIS-mf—10034, pp vp) Electronics systems for 
experimental reactor physics. Rumler, C.; Gregorova, E.; 
Racek, J.; Osmera, B.; Turzik, Z.; R , V.; Svoboda, C. 
(Ustav Jaderneho Vyzkumu CSKAE, ez, Czechoslovakia). 
1983. NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14250 Landes reese pp vp) Autonomical pro- 
grammed system of the ee probe. Dargiel, Z.; 
Jamrogiewicz, T.; Padee, L. (Politechnika Warszawska, 
Poland). 1983. NTIS (US Sales Only), PC A06/MF AOl1. 
File Number DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14251 (INIS-mf—10034, p pp yp) Use of a for 
radiocarbon data. ka, J.; Krnac, S. (Komens- 
keho Univ., Bratislava, Czechoslovakia). 1983. (In Russian). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE86701187. (CONF-8309239—Absts.). 
From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14252 (INIS-mf—10034, pp vp) Fast two-dimensional X- 
ray detector. Baru, S.E.; Proviz, G.I.; Savinov, G.A.; Si- 
dorov, V.A.; : Khabokipashev, A.G.; Shekhtman, LI; Shu- 
valov, B.N.; Yasenev, nstitute Yadernoj Fiziki, No- 
vosibirsk, USSR). 1983. an Russian). NTIS (US Sales 
Only), PC A06/MF AOl. File Number DE86701187. 
(CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 
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14253 (INIS-mf—10034, pp vp) System for data acquisi- 
tion, processing and display from gamma-cameras. Brzeski, 
P.; Gajewski, K.; Karolczak, M.; Salwerowicz, M.; Szaba- 
tin, R. (Politechnika Warszawska, Poland). 1983. NTIS (US 
Sales Only), PC A06/MF A0Ol1. File Number DE86701187. 
(CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14254 (INIS-mf—10034, pp vp) Pulse and voltage selec- 
tion modules for trigger systems of experimental apparatus. 
Basiladze, S.G.; Buklej, A.E.; Larichev, A.N.; Kramarenko, 
V.A.; Smirnov, A.N.; Stepanov, A.N.; Rybnikov, V.M. 
(Moskovskij Gosudarstvennyj Univ., USSR). 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14255 (INIS-mf—10034, pp vp) Device for measuring 
the tension of wires of multiwire chambers. Zyazyulya, F.E.; 
Korenchenko, S.M.; Smirnov, V.S. (Joint Institute for Nu- 
clear Research, Dubna, USSR). 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14256 (INIS-mf—10042, pp 77) Investigation of streamer 
pulses by a flash ADC. Adam, W.; Pernicka, M. (Institute 
fuer Hochenergiephysik, Vienna, Austria). Oct 1985. (In 
German). NTIS (US Sales Only), PC A0O7/MF AOl1. File 
Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14257 (INIS-mf—10042, pp 25) Neutron radiography in- 
vestigations on metal-tritium-helium systems. Buchberger, T.; 
Rauch, H. (Atominstitut der Oesterreichischen Universitae- 
ten, Vienna, Austria). Oct 1985. (In German). NTIS (US 
Sales Only), PC A07/MF A0O1. File Number DE86780355. 
(CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14258 (INIS-mf—10042, pp 46) Many-crystal polariza- 
tion arrangement producing intense linearly polarized X-rays. 
Aiginger, H.; Owesny, G.; Wobrauschek, P. (Atominstitut 
der Oesterreichischen Universitaeten, Vienna, Austria). Oct 


1985. (In German). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14259 (INIS-mf— 10042, pp 47) Energy dispersive X-ray 
fluorescence analysis of low atomic number elements in total 
reflection geometry. Wobrauschek, P.; Lurf, G.; Aiginger, 
H. (Atominstitut der Oecesterreichischen Universitaeten, 
Vienna, Austria). Oct 1985. (In German). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780355. 
(CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14260 (INIS-mf—10042, pp 96) Application of the posi- 
tron lifetime technique to the investigation of glass transitions 
in polymers. Breitenhuber, L.; Kindl, P.; Reiter, G. (Tech- 
nische Univ., Graz, Austria). Oct 1985. (In German). NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 
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14261 (INIS-mf—10042, pp 99) Stark effect- and Zee- 
mann-effect investigations by high-resolution spectroscopic 
methods. Windholz, L. (Technische Univ., Graz, Austria). 
Oct 1985. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14262 (INIS-mf—10042, pp 77) Methods of vertex deter- 
mination in the DELPHI detector. Mitaroff, W.; Fruehwirth, 
R.; Regler, M. (Institute fuer Hochenergiephysik, Vienna, 
Austria). Oct 1985. (In German). NTIS (US Sales Only), 
PC AO7/MF AOl. File Number DE86780355. (CONF- 
8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14263 (INIS-SU—315, pp 310-322) Neutron detection ef- 
ficiency of the thick lithium glass detector. Lajtai, A.; Kecs- 
kemeti, J.; Konovov, N.V.; Poletaev, E.D.; Bohovko, M.V.; 
Kazakov, L.E.; Timohov, V.M.; Dyachenko, P.P.; Kut- 
saeva, L.S.; Seregina, E.A. (Magyar Nuklearis Orvostudo- 
manyi Tarsasag, Budapest, Hungary). 1984. NTIS (US Sales 
Only), PC Ai8/MF AOl. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The energy dependence of the neutron detection efficiency 
of the 0.953'cm thick NE-912 lithium glass scintillator has been 
measured by time-of-flight methods with a pulsed Van de Graff ac- 
celerator and a 0.935 cm thin Ne-908 lithium glass detector as 
standard. The measurements have been carried out for two differ- 
ent types of position of the thick galss detector. The energy ranges 
of measurements were 25 keV < Esub(n) < 2 MeV and 25 keV < 
Esub(n) < 1.2 MeV. The measured efficiency curve showed the 
marked effect of the *O resonance at 442 keV, and a strong in- 
crease with energy for Esub(n) > 1.2 MeV, due to (n, n'y) reac- 
tions. 


14264 (INIS-SU—315, pp 332-335) Analysis of back- 
ground conditions in time-of-flight experiments, Dushin, 
V.N.; Yurevich, V.I. (Radievyj Institute, Leningrad, 
USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
Al8/MF A0Ol. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Background effect connected with neutron scattering by air 
medium and walls in measuring neutron fission spectra are studied 
by the time-of-flight method. Three types of neutron detectors most 
often used in time-of-flight measuring are considered: a) sicintilla- 
tion detector on the base of *Li-crystal or ®Li-glasses; b) quick 
chamber ionization with 7°°U layers; c) organic scintillator. Calcu- 
lations were carried out for neutrons of *°*Cf spontan spontanous 
fission, which spectrum was given in the N(E)=Const VE exp(-E/ 
T) form with the rigidity parameter of T=1.42 MeV. Flux of neu- 
trons scattered by an air medium was determined by a numerical 
integration in the single-stage scattering apr approximation. Only 
nitrogen-oxygen interactions were taken into account. Analysis of 
the results of calculations has shown that neutrons, scattered in the 
sphere at a radius of approximately 2m from a source (the air layer 
for than 4-5m practically do not distort the measured spectrum), 
make the main contribution at flight distances of <= 100 cm. 


14265 (INIS-SU—315, pp 346-349) Neutron energy spec- 
tra reconstruction in (n,n), (n,ny) and (n,2n) reactions. Alek- 
sandrov, D.V.; Kovrigin, B.S. (Leningradskij Tekhnologi- 
cheskij Institute, USSR). 1984. (In Russian). NTIS (US 
Sales Only), PC Al8/MF AOl1. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Operation of transformation of amplitude pulse distributions 
obtained from the measurements of time-of-flight spectra on (n, n), 





1917 / ERA-11/7 


(n, n'y), (n, 2n) reactions into twice-differential cross-sections are 
considered. 


14266 (INIS-SU—315, pp 350-354) Neutron spectra re- 
construction taking into account realistic responce functions 
of the recoil proton spectrometers. Seregina, E.A.; 
D'yachenko, P.P.; Dushin, V.N. (Radievyj Institute, Lenin- 
grad, USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
Al8/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Problems of neutron spectra reconsrtruction from apparatus 
distributions of recoil protons by the regularization method with 
provision for realistic responce functions are considered. The scin- 
tillation neutron detector on the base of stillbene was used for mea- 
surings. Responce function clalculations were carried out within the 
neutron energy range of 01-10.5 MeV. Spectra of prompt neutrons 
and neutrons of **Cf spontaneous fission measured and recon- 
structed by different methods are presented. 


14267 (INIS-SU—315, pp 390-394) Responce function 
analysis for a time-of-flight spectrometer of fast neutrons. 
Aleksandrov, D.V.; Kovrigin, B.S. (Leningradskij Tekhno- 
logicheskij Institute, USSR). 1984. (In Russian). NTIS (US 
Sales Only), PC A18/MF AO1. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

The procedure of fast neutron spectrum reconstruction in 
the time-of-flight spectrometer is described. At first the spectrome- 
ter responce function is established by means of reconstruction of 
measured np-scattering spectra by the method of regularization 
with a nucleus of an integral equation in the form of a function de- 
scribing energy spread of primary neutrons. Then, the responce 
function is used for the correction of (n, n), (n, n’y) and (n, 2n) re- 
actions measured spectra. Corrections fo measured spectra. Correc- 
tions for the tail, energy resolution, and spread of primary particles 
are introduced in succession. 


14268 (INIS-SU—315, pp 93-96) Fast neutron scintilla- 
tion spectrometer in a heavy ion accelerator. Blinov, M.V.; 
Gavrilov, B.P.; Ivannikova, L.L.; Kozulin, Eh.M.; Moz- 
haev, A.N.; Tyurin, G.P. (Radievyj Institute, Leningrad, 
USSR). 1984. (In Russian). NTIS (US Sales Only), PC 


Al8/MF AOl. File Number DE86780375. 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Scintillation fast neutron spectrometer in a heavy ion accel- 
erator is described in short. The spectrometer is used to measure 
characteristics of neutrons emitted in heavy ion interaction with 
different nuclei. Experiment was performed on the base of particle 
flight from 0.7 up to 2 m. Within the angle range of 0-150 deg. The 
technique is based on recording of two-dimensional neutron spectra 
obtained due to combination of the time-of-flight method and the 
method of recoil proton energy detection. Two measuring channels 
were used in the spectrometer. Each channel comprise both ampli- 
tude and time tracks. Detector on the base microchannel plates 
(MCP) generated a signal in passing the next ion bunch was used in 
order to obtain the time mark. Data from the scintillation block are 
recorded with respect to three parameters: recoil proton amplitude, 
time of neutron or ‘y-quantum arrival in respect of MCP-sensor 
pulse. Apparatus is carried out within the CAMAC standard. The 
spectrometer calibration within the 1-20 MeV neutron range was 
conducted in the Van-de-Graaf accelerator, and for higher energies 
- with the use of lightguides. Spectrometer time resolution for neu- 
tron energies of 0.5-50 MeV constituted 1.5-1.8 ns. The above meas- 
uring of neutron spectra from ‘'/H2C+"'Ta and _ sup(20, 
22)Ne+sup(181)Ta reaction have revealed a possibility of the ex- 
periment organization in heavy ion accelerators in the presence of 
strong neutron and y-fields. Organization of multi-dimensional anal- 
ysis combining two methods allows one to separate accelerator 
cycle, a region of the most reliable information, free of a low- 
energy gamma background and limited both by a dynamic thresh- 
old and a region of permissible energy values. 


(CONF- 
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14269 (INIS-SU—315, pp 217-222) Fast differential 
timing discriminator. Urin, V.N.; Isaev, A.G. 1984. (In Rus- 
sian). NTIS (US Sales Only), PC Al18/MF AOl. File 
Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

A fast differential timing discriminator with a channel of 
time coupling for processing of signals from scintillation and semi- 
conductor radiation detectors is described. A block diagram of the 
discriminator is presented along with measurement results of time 
resolution for two forms of input signal: fast and slow ones with 
pulse rise and drop times of 2.5 ns, 22 ns and 10 ns, 80 ns, respec- 
tively. Input amplitude range is 0.05-5.5 V, accuracy of time cou- 
pling to signals with the growth time of 2.5-22 ns is not worse than 
100 ns, input resistance is 50 Ohm. 


14270 (INIS-SU—315, pp 228-232) Application of Al, 
Mg, Fe as threshold detectors for neutron spectra measure- 
ments. Vlasov, M.F.; Vojtov, A.I.; Polyanskaya, A.L.; 
Poyarkov, V.A.; Strizhak, V.I. (Kievskij Gosudarstvennyj 
Univ., Ukrainian SSR). 1984. (In Russian). NTIS (US Sales 
Only), PC A1l8/MF AOl. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Problems of certification of activation detectors for the pres- 
ence of impurities distorting measurement results are under study. 
The technique for the evaluation of such impurity amounts based 
on the estimation of detector activation is suggested. The technique 
was verified in the WWR-M reactor channel. Al and NaCl samples 
were activated simultaneously. Their induced activity was meas- 
ured by the Ga(Li)-detector. Investigation results reveal the possi- 
bility of the above technique application for the purpose of certifi- 
cation of activation detectors with neutron beams. 


14271 (INIS-SU—315, pp 244-248) Application of a 
linear polarization for study on the y-radiation of (n,n’y) re- 
action. Govor, L.1; Demidov, A.M.; Zhuravlev, O.K.; 
Kurkin, V.A.; Cherepantsev, Yu.K. (Institute Atomnoj Eh- 
nergii, Moscow, USSR). 1984. (In Russian). NTIS (US 
Sales Only), PC A18/MF A0O1. File Number DE86780375. 
(CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

To investigate y-radiation in inelastic neutron scattering, the 
technique for measuring linear y-quanta po larization was devel- 
oped. Neutron flux was filtered by Cd(1 mm), BC(10 mm), and 
V(50 mm). In Be - reflector fast neutron flux increases 2.7 times. 
48Nd.O3 sample with a weight of 20 g according to metal and 
with 91.6% enrichment in ‘4/H*Nd was used as a target Linear po- 
larization was measured by means of the Compton polarimeter con- 
sisting of 2 Ge-detectors. One detector serves as y-quanta disperser, 
and the other operates as scattered y-quanta absorber. Spectrometer 
energy resolution at y-radiation energy of 1.6 MeV constituted 2.3 
keV. A value of linear polarization was defined by a ratio of count- 
ing rates for perpendicular and parallel planes of y-quanta Compton 
scattering. Polarization sensitivity was also determined. 


14272 (INIS-SU—317, pp 74-80) Experimental set-up for 
asymmetry determination in central region of inclusive reac- 
tions 7p — 7°X at 40 GeV/c with polarized proton target. 
Meshchanin, A.P.; Matulenko, Yu.A. 1984. (In Russian). 
NTIS (US Sales Only), PC A13/MF AOl1. File Number 
DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

A system is described that is devised fo measuring asymme- 
try in the central region of the 7+p — m deg + X inclusive reac- 
tion at 40 GeV/c momentum of an incident pion. Experimental fa- 
cility consists of two gamma-detector units. Each unit comprises 63 
counters of GAMS type. Two telescopes each with two scintilla- 
tion counters were used as a beam monitoring system. An NR- 
2100A computer was used for data acquisition. The DASY unified 
program-hardware data acquisition system was used for the elec- 
tronics communication with the computer. Problems solvable by 
the system are enumerated. 
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14273 (INS-TH—159) Test of the delay line for z-read- 
out of the TOPAZ inner drift chamber. Shiino, K.; Imanishi, 
A.; Ishii, T. (Tokyo Univ., Tanashi (Japan). Inst. for Nucle- 
ar Study). 10 Apr 1984. 27p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86701040. 

We have tested the zig-zag delay lines for z-readout of the 
TOPAZ inner drift chamber. Using the delay line of 69 cm long 
and 10 cm wide having the characteristic delay of 5.9 ns/cm, spa- 
tial resolution of 8.5 mm in FWHM is obtained for the minimum 
ionizing particles with the gas mixture of 50% argon and 50% 
ethane. (author). 


14274 ——- ZEVS ioe pectees 


stereograms from a spark spectrometer a magnetic fi 
Efremenko, V.L; “Zhokin, AS.; - rag Yu.M.; stolin, 
V.A.; Suchkov, D. A; Khlopov, S.G. (Gosudarstvennyj Ko- 
mitet Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'no) Fiziki). 1984. 27p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86701041. 

The ZEVS program being a part of software for processing 
of stereograms from spark chambers in a magnetic field is de- 
scribed. The program realizes spartial reconstruction of tracks by 
two projections, finding parameters of these tracks and correspond- 
ing matrix of errors. Some results of the ZEVS program for the 
BESM-6 computer are presented. 7 references, 2 figures. 


14275 (JAERI-M—84-145) Properties of CF, gas in gas 
detectors for heavy ions. Nagano, K.; Sugiyama, Y.; Takeko- 
shi, E. (Japan Atomic ay a Research Inst., Tokyo; a 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 

search Establishment). Aug 1984. 33p. ‘dn Japanese). NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE86701042. 

Properties of CF, gas in an ionization chamber and propor- 
tional counters constituting the ENMA focal-plane detector were 
examined with 5 MeV - a particles and high energy heavy ion par- 
ticles. Besides, in order to obtain those in avalanche counters, a 
small-sized parallel plate avalanche counter (PPAC) and some 
modified PPACs were constructed, and pulse height of avalanche 
electrons, breakdown voltage of the gas and time resolution were 
measured with 5 MeV - a particles. A time resolution of 300 psec 
was obtained for each type of PPACs. Properties of CF, gas in the 
ionization chamber, the proportional counter and the avalanche 
counters are summarized, compared with properties of other 
counter gases. 


14276 (JINR—6-84-140) Anomalous deviations of centers 
of gravity of y-y coincidence time distributions using semi- 
conductor detectors. Morozov, V.A.; a. V.L; Li- 
zurej, G.; Zhuravlev, N.I.; Misiak, A 

L; Gradets, 1.; Churakov, AK. (Joint ‘inst. for Nucleas Re- 
search, Dubna (USSR). Lab. of Nuclear Problems; Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems; Ceskoslovenska Akademie Ved, Rez. Ustav Ja- 
derne Fyziky; Moskovskij Inzhenerno-Fizicheskij Inst. 
(USSR)). 984. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701037. 

The deviations of centers of gravity of time distributions 
from the source of Co prompt coincidences measured with a co- 
axial Ge(Li) detectors are investigated. The anomalous deviations 
of centers of gravity from smooth behaviour of the curve in the 
photoeffect region, of the edges of the Compton distribution and 
backscattering region are observed. Anomalous deviations of cen- 
ters of gravity in the backscattering peak region and compton dis- 
tribution edges can be bound with separation in the coincidence 
spectrum of a certain group of pulse fronts as well as with detec- 
tion of one-fold process of gamma radiation interaction in a detec- 
tor surface layer which owing to possible overcompensation has a 
low value of electrical field streng. 9 references, 3 figures. 
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14277 (JINR—6-84-597) Errors in determining relative 
intensities of conversion electron lines in a beta spectrograph. 
Abdurazakov, A.A.; Kholmatov, A.Kh.; Gromov, K.Ya.; 
Kononenko, G.A.; Tsupko-Sitnikov, V. M.; Islamov, T. A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems; Tashkentskij Gosudarstvennyj Univ. 
(USSR); Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems; Tashkentskij Gosudarstvennyj 
Univ. (USSR)). 1984. 10p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE86701038. 

Reasons for errors in determination of relative intensities of 
consersion electron lines in beta-spectrographs using photoemulsion 
are considered. Errors in determination of photoemulsion blacken- 
ing density do not exceed 4%. The error in the value of the param- 
eter defining nonlinearity of the dependence of optical blackening 
density on exposure does ntot exceed 1%. Dependence of photoe- 
mulsion sensitivity on energy of conversion electrons plotted for a 
wide range of electron energies (3-110 keV) permits to make cor- 
rections in spectral sensitivity of photoemulsion thus ensuring accu- 
racy of 5-10% in the 50-1100 keV energy range and up to 30% in 
the range less than 50 keV. 14 references, 1 figure, 1 table. 


14278 (JINR—6-84-711) Application of position-sensitive 

semiconductor detectors in magnetic beta spectrometers. 

Adam, I.; Venos, D.; Kuklik, A.; Osipenko, B.P.; Sandu- 

kovskij, V.G.; Shpalek, A. (Joint Inst. for Nuclear Re- 

search, Dubna (USSR). Lab. of Nuclear Problems). 1984. 

6p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
ile Number DE86701039. 


Possibility of using continuous position-sensitive semiconduc- 
tor detectors for electron spectrometry by magnetic beta-spectrom- 
eter of 7/2 type is shown experimentally. Calculations of multiple 
electron scattering in silicon was conducted by the Monte-Carlo 
method and its effect on position resolution of detectors was 
shown. Technique for fabrication of used position sensitive silicon 
detectors with different resistive layers is described. Spectrometer 
momentum resolution of 0.2-0.3% for the electron energy range of 
300-1000 keV was obtained. Measuring efficiency was increased 
more than 50 times as compared to the single-channel method. 6 
references, 6 figures, 2 tables. 


14279 (JINR—13-84-769) Device for gas refractive index 
monitoring. Karpukhin, V.V.; Kulikov, A.V.; Trusov, S.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1984. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700569. 

Submitted to the journal Instrum. Exp. Tech. . 

The device for refraction index monitoring in two-compo- 
nent mixtures of gases of different refraction indexes (and hence die 
lectric constant) is described. The device is applied for gas content 
monitoring in Cherenkov counters. The monitoring is achieved by 
measuring the capacitance difference of two capacitors, a gap of 
one of these being filled with the analyzed mixture, of the other - 
with one of the constituents of the latter. For air-freon-12 mixture 
the error of relative concentration is 0.3% corresponding to 7 x 
10-* error of relative refraction index measuring. 


14280 (JINR—13-84-833) Proportional chamber system 
with 8200 channels for the SIGMA facility. Batarin, V.A.; 
Budanov, N.P.; Vishnevskij, A.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of New Acceleration 
Methods; Gosudarstvennyj Komitet po _Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij; Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). 1984. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86701044. 

The proportional chamber system with total quantity of 8200 
sensitive wires is described. The system comprises recording elec- 
tronics, readout regulating electronics, low-voltage feeding of the 
recording electronics and high-voltage feeding of the proportional 
chambers. The electronics is realized in the CAMAC system. 8 ref- 
erences, 14 figures. 
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14281 (JINR—13-85-80) 8 channel gas threshold Cheren- 
kov counter. Bitsadze, G.S.; Budagov, Yu.A.; Blik, A.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1985. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86700570. 

Submitted to the journal Instrum. Tech. Exp. . 

A wide aperture 8-channel gas threshold Cherenkov counter 
used in HYPERON spectrometric complex which is designed for 
inR-beam investigations at the Serpukhov synchrotron is described. 
The radiator dimensions are 240 x 240 x 95 cm, the operating pres- 
sure is 1 atm. Eight thin rectangular spherical mirrors 76 x 31 cm 
and photomultipliers of XP 2041/Q are used. Testing results are 
given. The velocity resolution is 3 x 107% 


14282 (JINR—13-85-125) Sensitometrical characteristics 
dependence of P-NIKFI type nuclear photoemulsions on elec- 
tron energy, developer type and on development regime. Kon- 
onenko, G.A.; Kuznetsov, V.V.; Tsupko-Sitnikov, V.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1985. 11p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE86701036. 

The limiting possibilities of P-NIKFI photoemulsions for 
production of large optical densities when they are irradiated by 
low energy (5<Esub(e)<200 keV) are considered. The influence of 
two developers (amidol and D-19) for two regimes of development 
(in immovable solution and at active mixing) on the parameters of 
characteristic curve (CC) of photographic process is considered. 
The dependence of saturation optical density on the electron 
energy has been obtained. It is shown that P-NIKFI photoemul- 
sions permit to obtain optical densities D>5 practically for all op- 
erating range of electroenergy. Using the D-19 developer and de- 
velopment with damage of the boundary layer allows one to obtain 
CC with a wide linear region. 20 references, 5 figures. 


14283 (JINR—13-85-185) Improvement of photoappara- 
tus of the RISK five meter spectrometer. Vyskochil, S.; Kar- 
— G.V.; Nitrai, G.; Tokmenin, V.V. (Joint Inst. for 

uclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1985. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE86701045. 

The description is given of the analysis of work and of some 
parts of photoapparatus of the RISK spectrometer which are used 
to photograph events in the fiducial volume of the spectrometer. 
The use of home-made film mechanical parameters of which differ 
from those of ORWO-made film used before, leads to some difficul- 
ties connected with film transport in the photoapparatus. The seri- 
ous factors there are both the elasticity and thickness of the layer. 
The assembly of film transport includes a continually rotating elec- 
tromotor with an electromagnetic coupling and the source of a 
master pulse, which gives one pulse per one turn. During the pho- 
tographying the electromagnetic coupling switches off the film 
transport stopes and film is pressed to the image plane. The film is 
winded around a vacuum roller being pressed to it by special roll- 
ers. The reconstruction of functional groups of the apparatuses 
made possible to work reliably in a rapid cycling regime over a 
long period of time using home-made films. 1 reference, 4 figures. 


14284 (JINR—13-85-186) Light modules in track cham- 
ber data box. Vyskochil, S.; Cherny, Ya. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems; 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems; Ceskoslovenska Akademie Ved, 
Fyzikalni Ustav). 1985. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701046. 

The results.of examining light modules working in a pulse 
regime are presented. Monolythic modules containing light diodes 
are described. These modules are intended for illumination of marks 
on the data box. The light diodes are characterized by a high 
safety, high margin of brightness, longevity and by a constancy of 
light parameters as well. To process on automatic devices photo- 
graphs of events from the track chambers each photograph has to 
contain a high quality image of the data box, the quality of image 
being determined by request of scanning apparatus. Most of the 
known systems of data box do not ensure constant optical density 
of marks during the long term exploatation. The construction of 
light modules allows one to use them in different experimental de- 
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vices to illuminate the marks of the data box, e.g. Brenner strop- 
marks, fiducial marks, dual-decimal code etc. 17 references, 3 fig- 
ures. 


14285 (JINR—R-6-85-83) Time properties of Ge(Li) de- 
tectors of multidetector correlation set up. Abrosimov, V.N.; 
Adam, I.; Venos, D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1985. Sp. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86700566. 

Time resolution of semiconductor Ge(Li) detectors of true- 
coaxial type and selection of trigger forming current parameters are 
investigated. Optimization of the time charrels permits one to 
obtain symmetric form of the prompt time curve with 2 tau o < or 
approximately 11 ns width for each pair of detectors. The time 
curves of Ge(Li) detectors have been measured in y-y-coincidence 
mode using the ©Co source. The results obtained permit to use 
these detectors in multidetector correlation spectrometer to study 
angular correlations and to determine half-life of isomeric states in 
nanosecond region (Tsub(1/2) > 3 ns). 


14286 (JINR—R-10-85-105) Organization of data acqui- 
sition process for investigation of cumulative particle produc- 
tion in experiments on-line with ES-1040 computer. Efimov, 
L.G.; Kryachko, A.P.; Moroz, N.S.; Panebrattsev, Yu.A.; 
Sadovnikov, V.N.; Senner, A.E.; Shtrajt, Eh. (Joint Inst. for 
Nuclear ‘tne Dubna (USSR). Lab. of High Energy). 
1985. 9p. (In Russian). NTIS (US Sales Only), PC A02 
A01. File Number DE86700568. 

The organization of data acquisition process in experiments 
on the investigation of cumulative particle production at the time- 
of-flight magnetic spectrometer on-line with the ES-1040 computer 
is described. The spectrometer structure and timing are considered. 
The algorithm of set-up hardware driving and experimental infcr- 
mation representation is given. The ES-1040 channel program 
based on this algorithm is briefly described. 


14287 (JINR-D—7-84-736, pp 65-66) 4ar- and 877-spec- 
trometers for gamma radiation studying on heavy ion beams. 
Adam, I.; Gonusek, M.; Krivopustov, M.I. (Joint Institute 
for Nuclear Research, Dubna, USSR). 1984. (In Russian). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86780376. (CONF-8409305—). 

From Conference on experiments on heavy ion beams; 
Varna, Bulgaria (13 Sep 1984). 


14288 (JINR-D—9-84-817, pp 205-214) Current methods 
of heavy ion monitoring. Luk’yanov, S.M.; Penionzhkevich, 
Yu.Eh.; Chubaryan, G.G. 1984. (In Russian). (CONF- 
8409295—). 

From International school for young scientists on problems 
of charged particle accelerators; Dubna, USSR (11 Sep 1984). 

Up-to-date methods for identification of products yield as a 

result of heavy ion interaction with nuclei are described. Monitor- 
ing of total ionization has been realized by gas-filled ionization 
chambers semiconductor detectors, scintillators. A method for spe- 
cific ionization loss monitoring and time-of-flight technique for 
heavy-ion mass identification are considered. Advantages of the 
method for identification of nuclear reaction prodUcts by means of 
a magnetic analyzer are displayed. 11 references, 3 figures. 


14289 (JINR-R—6-85-238) Modernization of magnetic 
lens B-ray spectrometer for on-line ex its. Abazov, 
V.M.; Kachalkin, A.K.; Krupa, Eh.; Lebedev, N.A.; Li- 
zurej, G.; Morozov, VA; Tan’ ska-Krupa, Vis Khudajber- 
diev, Eh. "Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems; Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems; Samarkandskij 
Gosudarstvennyj Univ. (USSR)). 1985. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86701033. 

The magnetic lens B-ray spectrometer of Gerholm type for 
on-line experiments with the mass-separator installed in the proton 
beam of F installation and intended for operation on-line with a 
mass-separator is described. The method for calculating the mag- 
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netic field induction values in the spectrometer volume is presented. 
The calculation values of spectrometer magnetic induction agree 
well with the experimental ones obtained by the Hall detector 
within approx. 4% limit. According to the calculated trajectories 
and photography of electron tracks the helical baffles have been 
made which transmit 93% of the focused particles. The experimen- 
tal and computer studies of the form of conversion electron lines 
permitted three regimes of spectrometer operation with 2.5; 2; 1% 
resolution and 5; 4; 3% transmission, respectively. 16 references, 8 
figures, 2 tabes. 


14290 (JINR-R—7-85-131) 47- and 87r-spectrometers for 
gamma-radiation studies. Adam, I.; Gonusek, M.; Krivopus- 
tov, M.I. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions; Ceskoslovenska Akademie Ved, 
Rez. Ustav Jaderne Fyziky; Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1985. 
18p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86701034. 

4rr- and 87-spectrometers for gamma-radiation studies on ac- 
celerated hard ion beam are described. Various operational aspects 
of the 87r-spectrometer, consisting of an internal 47- spectrometer, 
used to measure total absorption energy of gamma-quant cascade 
and being its (gamma-quant) multiplicity filter and external 47r-spec- 
trometer involving a system of anticompton spectrometer with 
semiconductor detectors are analyzed. Data on such spectrometers 
in operation and on those that will be in operation in future as well 
as on spectrometers being under design at present are considered. 
Calculation results of multiplicity coincidence probability at differ- 
ent multiplicity values of gamma-quant ejection are given. 87-spec- 
trometers will efficiently be used in the ion beam researches from 
lithium to uranium in the energy region from 3-5 to 60-70 MeV/ 
nuclei. 16 references, 12 figs.; 6 tabs. 


14291 (JINR-R—10-85-77) Methods of determination of 
HYPERON spectrometer geometrical constants. Vinogradov, 
V.B.; Odintsov, V.G.; Kul’chitskij, Yu.A.; Kurilin, A.S.; 
Pavlinov, A.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems; Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems; AN 
Belorusskoj SSR, Minsk. Inst. Fiziki; Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpuk- 
hov. Inst. Fiziki Vysokikh Ehnergij). 1985. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701043. 

The methods and efficient algorithms for geometrical con- 
stant determination of experimental facilitios in which wire cham- 
bers were used as track detectors are described. Application of 
these methods at HYPERON spectrometer has provides a high de- 
solution of secondary particle spectrometer over kinematic param- 
eters of particles. Determination of track detector space orientation 
around longitudinal axis of the facility was also essential. Taking 
into account this effect has resulted in 20% improvement of real ac- 
curacy of kinematic parameters of particles in the reactions under 
stydy. Totality of subroutines and algorithms proposed for track de- 
tector space position determination could be successfully used in 
experimental facilities similar to HYPERON spectrometer. 16 refer- 
ences, 2 figures, 1 tabel. 


14292 (JINR-R—10-85-142) Program-controlled binary 
attenuators. Lodojsamba, S.; Chelnokov, L.P. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Re- 
actions; Moskovskij Gosudarstvennyj Univ. (USSR); Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1985. 4p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE86701048. 

Two attenuator blocks with constant input and output im- 
pedance are described. Blocks have 12 bit for switching and are de- 
signed for test pulse supply to the preamplifier input in the U-400 
cyclotron heavy ion beam multichannel measurements. Voltage 
conversion gain programmable and resistor switching is performed 
on magnetic contact relay. 6 references, 3 figures. 
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14293 (JINR-R—10-85-246) Measuring module based on 
the SM-3 computer for multiparameter study of the (n, p) and 
(n, a) reactions. Bogdzel’, A.A.; Vagov, V.A.; Gledenov, 
Yu.M. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1985. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86701032. 

An installation has been constructed at the Laboratory of 
Neutron Physics, JINR, to perform measurements of the (n, p) and 
(n, a) reactions. The detectors, measuring module on the base of 
SM-3 mini-computer, the CAMAC hardware, the software which 
provides data automatic acquisition, ard control of measurement 
qualities (statistical control, vusualization of stored spectra on a 
graphical display) and data recording on external storage (magnetic 
tape) are described. The losses of carrying capacity of the registra- 
tion system and acquisition are 0.5% at loading at the input in 10-50 
pulses/s operating regime. The CDC-6500 computer program for 
data sorting and processing is described. Selection of amplitude and 
time spectra, respectively, in time and amplitude peaks was carried 
out in the CDC-6 oeperative memory. It permitted to decrease by 
2-3 times the time needed for data sorting. The module operation 
possibilities are demonstrated on ®’Zn(n, a)**Ni reaction. 9 refer- 
ence, 6 figures. 


14294 (JINR-R—13-85-137) Event searching algorithms 
in mesooptical fourier transform microscope for nuclear re- 
search emulsion. Bentse, D.; Soroko, L.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1985. 13p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701049. 

The relationship between the spatial position of the straight 
line particle tracks in the nuclear emulsion and the output signals of 
the Mesooptical Fourier Transform Microscope (MFTM) is consid- 
ered. It is shown that these output signals do contain the informa- 
tion about z-coordinate of the particle track. Event searching algo- 
rithms based on the output signals of the MFTM are described. 10 
references, 10 figures. 


14295 (JINR-R—13-85-138) Basic parameters of the me- 
sooptical fourier transform microscope for nuclear research 
emulsion. Bentse, D.; Soroko, L.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1985. 
7p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86701050. 

The basic parameters of the Mesooptical Fourier Transform 
Microscope (MFTM) for nuclear research emulsion, namely, the 
accuracy of measurements, the resolution, the signal-to-noise ratio, 
the depth of focus and speed of operation are treated theoretically. 
The advantages of the MFTM over the traditional optical micro- 
scope are presented. 12 references, 6 figures. 


14296 (JINR-R—13-85-242) Real-time angular scanning 
special processor. Komov, G.M.; Soroko, L.M. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1985. 7p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE86701051. 

The angular scanning hardware processor designed for the 
on-line displaying of the angular distributions in the binary images 
is described. The working algorithm of this processor results from 
the angular scanning eigenfunctions introduced by L.M.Soroko. 
The device includes integrated circuit digital blocks and works in 
the 2sup(N)x2sup(N) format with N-integer. The input signals for 
this processor can be generated by the scanner with rows decompo- 
tion of the input image. Some performances of the hardware proc- 
essor and its essential merits are presented. The on-line angular 
scannning hardware processor can serve as a standard of the one- 
line analyzing and recognizing devices of the binary images and 
also can be attached to the Mesooptical Fourier-Transform Micro- 
scope for nuclear research emulsion for fast search for nuclear 
interactions. 5 references, 5 figures, 1 table. 
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14297 (KAERC—801/84) Relation between pulsed elec- 
tron capture detector signal and gas component concentration. 
Kim Hong Sik; Son Hyong Su; Han Dong Il; Choe Jong 
Sob. (State Committee for Atomic Energy, Pyongyang 
(D.P.R. of Korea). Research Center for Atomic Energy.). 
1984. 7p. (In Korean). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86700515. 

In this paper by observing the influence of the gas compo- 
nent concentration on the electron concentration reaching thermo- 
equilibrium in detector chamber a relation formula between the de- 
tector signal and the concentration has been found. The detector 
signal was determined by mean electron concentration arising 
during pulse period. The relation allows us to predict operating 
character of detector and helps in practical analyzing by showing 
the relation between detector signal AI according to detector com- 
ponent concentration taking pulse period as parameter. 


14298 (KEK—83-25) Silica aerogel Cerenkov counter. 
Yasumi, S.; Masaike, A.; Yamamoto, A.; Yoshimura, Y.; 
Kawai, H. "(National Lab. for High Energy Physics, Oho, 
Ibaraki (Japan)). Mar 1984. 42p. (In Japanese). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86701047. 

In order to obtain silica aerogel radiators of good quality, 
the prescription used by Saclay group has been developed. We 
have done several experiments using beams from KEK.PS to test 
the performance of a Cerenkov counter with aerogel modules pro- 
duced in KEK. It turned out that these modules had excellent qual- 
ity. The production rate of silica aerogel in KEK is 15 -- 20 litres a 
week. Silica aerogel modules of 20 x 10 x 3 cm® having the refrac- 
tive index of 1.058 are successfully being used by Kyoto University 
group in the KEK experiment E92 (2). Methods to produce silica 
aerogel with higher refractive index than 1.06 has been investigated 
both by heating an module with the refractive index of 1.06 and by 
hydrolyzing tetraethy] silicate. 


14299 (KIYI—83-34, pp 3-6) Experiments on the elec- 
tron excitation of nuclei using a wide- magnetic spec- 
trometer. Tsentalovich, E.P. 1983. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86780377. 

In Problems of the experimental nuclear physics. 

The design and performance of drift induction chambers 
constructed for an electron spectrometer with the purpose of im- 
proving its energy resolution are described. In developed chambers 
the coordinate parallel to the spectrometer magnetic field (Y co- 
ordinate) is determined from the time of ion drift to the anode 
wires, whereas the coordinate perpendicular to the magnetic field 
(X coordinate) is determined from the time of signal passage 
through the delay line situated parallel to the anode wires. Such a 
hybride of the drift and induction chambers permits to obtain the 
following parameters: the spatial X coordinate resolution 170 ym, 
that of the Y coordinate=230 ym; a high spatial resolution is con- 
served in a strong magnetic field; fast response=10° Hz, small 
matter quantity (1.3x10? g/cm?) on the detected particle path. 4 ref- 
erences, | figure. 


14300 (LBL—20491) _ of a high density lead glass 
tubing projection chamber in positron emission tomography 
and in high energy physics. Conti, M.; Guerra, A.D.; Habel, 
R.; Mulera, T.; Perez-Mendez, V.; ; Schwartz, G. (Lawrence 
Berkeley Lab., "CA (USA); Pisa Univ. (Italy). Dipartimento 
di Fisica). Oct 1985. Contract AC03-76SF00098. 15p. 
(CONF-850925—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005209. 

From 3. international symposium on radiation physics; Ferra- 
ra, Italy (30 Sep 1985). 

We describe the principle of operation of a high density Pro- 
jection Chamber, in which the converter/radiator and drift field 
shaping structures are combined in the form of high density (5 to 6 
g/cm*) lead glass tubing. The main applications of this type of de- 
tector to Medical Physics (Positron Emission Tomography) and 
High Energy Physics (Electromagnetic Calorimetry) are discussed. 
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(LPC-T—83-02) Design and realization of on-line 
selection device of annihilations for PP experiment at 100 
GeV. Legendre, J.F. (College de France, 75 - Paris. Lab. de 
Physique Corpusculaire; Paris-11 Univ., 91 - Orsay 
(France)). ian 1983. 232p. (in French). NTIS (US Sales 
Only), PC Al1l/MF A0O1. File Number DE86750424. 

This work relates the conception and then realisation of an 
on-line annihilation trigger for an antiprotons-protons experiment at 
100 GeV. We specify the conditions of running for the European 
Hybrid Spectrometer (C.E.R.N.) to eliminate on-line with a good 
efficiency the non-annihilation interactions. We study the use on- 
line of a Cerenkov multicellular detector (to detect the antipro- 
tons), a hadronic iron-scintillator calorimeter (to detect the antineu- 
trons and neutrons) in association with two multicellular hodos- 
copes to select the non-annihilation events and to preserve the anni- 
hilations. A suggestion for improvement is to include this trigger in 
new experiments for charm and beauty search. 


14302 (LUTFD2/TFKF—5012/ yi yg Investigation 
of a gamma sensitive ith Marinelligeometry. 
Determination of the detection tintin Moricz, P. (Lund 
Univ. (Sweden). Us of Nuclear Physics). 1984. 56p. (In 
Swedish). NTIS Sales Only), PC A04/MF ‘Aol File 
Number DB86700571. 

Different Marinelli geometries have been compared with a 
180 ml standard plastic breaker geometry as a reference. The results 
show that the Marinelli geometries are the best. e.g. the detection 
limit with a Marinelli geometry of 0.5 1 is only half compared with 
the limit when the standard geometry is used. 


14303 (N—85-34991, pp v) Near Earth space sporadic 
radio emission busts occurring during sunrise. Dudnik, A.V.; 
Zaljubovsky, I1.; Kartashev, V.M.; Lasarev, A.V.; 
Shmatko, E.S. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

During the period of low solar activity at sunrise the effect 
of sporadic high frequency near Earth space radio emission was ex- 
perimentally discovered at middle latitudes. The possible mecha- 
nism of its origin is discussed. 


14304 (N—85-35141) Research of advanced techniques 
for x-ray detectors and telescopes with applications to rockets 
and the LAMAR facility. Semiannual Report, 1 Jul. 1984 - 
30 Jun. 1985. Gorenstein, P. (Smithsonian Astrophysical 
Observatory, Cambridge, MA (USA)). Aug 1985. 18p. 
(NASA-CR—176161; SAR—16; SAR—17). NTIS, PC 
A02/MF AO1. 

A program for the development of high throughput instru- 
mentation for x-ray astronomy based upon focusing optics is being 
carried out by the Smithsonian Astrophysical Observatory. The in- 
strumentation is applicable to investigations requiring large area fo- 
cusing optics for direct imaging or dispersive spectroscopy. The 
long range goals of this program are the development of telescopes 
and gratings for future major X-ray astronomy facilities, including 
additions to the LAMAR OSS-2/SHEAL experiment after the ini- 
tial flights. Tests of the devices and their more immediate utiliza- 
tion in scientific investigations can be carried out with SPARTAN 
payloads deployed and retrieved by the Space Shuttle. However, 
the present backlog of approved SPARTAN missions is longer 
than the three-year duration of the program described in this pro- 
gram. Laboratory studies and breadboarding of instrumentation are 
discussed. 


14305 (PNL-SA—13346) Proceedings of the workshop on 
radiation survey instruments and calibrations. Selby, J.M.; 
Swinth, K.L.; Vallario, E.J.; Murphy, B.L. (Pacific North- 
west Labs., Richland, WA (USA)). Nov 1985. Contract 
AC06-76RL01830. 474p. (CONF-840774—). NTIS, PC 
A20/MF AO01; 1; GPO Dep. File Number DE86005525. 

From Workshop on radiation survey instruments and calibra- 
tions; Gaithersburg, MD, USA (10 Jul 1984). 

The workshop was held to discuss two topics: first, a per- 
formance standard for radiation survey instruments and the poten- 
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tial for a testing program based on that standard; and second, a 
system of secondary standards laboratories to provide instrument 
calibrations and related services. Separate abstracts have been pre- 
pared for the individual presentations. (ACR) 


14306 (SLAC-PUB—3769) FASTBUS interface for the 
3081/E. Barker, L.; Kunz, P.F.; Lankford, A.J.; Oxoby, G.; 
Paffrath, L.; Rankin, P.; Trang, Q. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Sep 1985. Contract 
AC03-76SF00515. 4p. (CONF-851009—51). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE86005660. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The design of a FASTBUS interface to the 3081/E is pre- 
sented. The interface consists of two boards, one specific to FAST- 
BUS, the other usable by other interfaces to the 3081/E. The 
FASTBUS board is a dual-ported slave, permitting access from 
either of two cable segments. The general purpose board supports 
transfers to and from 3081/E memory and provides control of pro- 
gram execution. It also has several features which facilitate soft- 
ware debugging. 


14307 (SLAC-PUB—3813) SLD liquid argon calorimeter 
prototype test results. Dubois, R.; Eigen, G.; Au, Y.; Slee- 
man, J.; Breidenbach, M.; Brau, ‘Is ., Ludgate, G.A.; Oram, 
Ci. Cook, Ve Johnson, J. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA); Victoria Univ., British Co- 
lumbia (Canada); California Inst. of Tech., Pasadena (USA); 
Columbia Univ., New York (USA); Northeastern Univ., 
Boston, MA (USA); Tennessee Univ., Knoxville (USA)). 
Oct 1985. Contract AC03-76SF00515. 3p. (CONF-851009— 
55; TRI-PP—85-97). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86005663. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The results of the SLD test beam program for the selection 
of a calorimeter radiator composition within a liquid argon system 
are described, with emphasis on the study of the use of uranium to 
obtain equalization of pion and electron responses. 


14308 Absolute detection efficiencies of microchannel 
plates for 0.1—2.3 keV electrons and 2,.1—4.4 keV Mg" ions. 
Mueller, A.; Djuric, N.; Dunn, G.H.; Belic, D.S. (Joint In- 
stitute for Laboratory Astrophysics, University of Colorado 
and National Bureau of Standards, Boulder, Colorado 
80309-0440). Review of Scientific Instruments; 57: No. 3, 349- 
353(Mar 1986). 

The absolute detection efficiencies of detectors consisting of 
two microchannel plates (MCP) in a chevron arrangement, were 
experimentally determined for 0.1—2.3-keV electrons and 2.1—4.4- 
keV Mg* ions. Both detectors tested included a grid with 92.5% 
transmission in front of the first MCP. For the measurements, the 
observed detector count rates were compared to the corresponding 
particle currents collected in a Faraday cup and measured with a 
vibrating reed electrometer. The electron detection efficiency of 
the MCP detector, including the grid, decreases from 0.82 at 0.1 
keV to 0.65 at 2.3 keV for electrons incident normal to the surface. 
The Mg* ion detection efficiency for the same arrangement, but 
with 43° incidence angle, increases from 0.49 at 2.1 keV to 0.81 at 
4.4 keV. 


14309 Availability of enriched isotopic materials used for 
accelerator targets - present and future. Tracy, J.G.; Terry, 
J.W. (Oak Ridge National Lab., TN). Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interac- 
tions with Materials and Atoms; 10/11: No. 2, 972-975(15 
May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The availability of a broad spectrum of highly enriched 
stable isotopes is vitally important for the fabrication of nuclear tar- 
gets for basic and applied research. The present separation effort at 
the Oak Ridge National Laboratory is insufficient to maintain equi- 
librium for the stable isotope inventory. The current technology 
that is being applied in the electromagnetic isotope separation proc- 
ess to minimize the stable isotope depletion rate is discussed. Three 
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alternative separation processes, gas centrifugation, plasma cyclo- 
tron resonance separation, and laser separation, are evaluated as 
candidates to augment the present stable isotopes separation facility. 
The applicability of each process to the isotopic enrichment of the 
calutron feed material and to the selective production of isotopes is 
determined. The process energy demands are compared to those of 
the existing facilities. The isotopic enrichment of the feed material 
prior to a first pass through the calutrons can result in significant 
savings in energy and cost. (orig.). 


14310 Portable dose equivalent meter based on microdosi- 
metry. Braby, L.A. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Nuclear Instruments and Methods in Physics Re- 
search, Section B: Beam Interactions with Materials and 
Atoms; 10/11: No. 2, 910-914(15 May 1985). (CONF- 
841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

It is generally accepted that the physical basis of the relative 
biological effectiveness of different radiations is the difference in 
the spatial distribution of ionization along the charged particle 
tracks. Thus it is possible to measure physical quantities which may 
be related to biological damage, and use them to estimate the radi- 
ation protection quantity dose equivalent. A prototype instrument 
utilizing a spherical proportional counter and a microcomputer to 
make such measurements has been developed and tested. The de- 
tector is filled with gas at low pressure in order to simulate mi- 
crometer diameter volumes of tissue. Energy deposition in these 
small volumes is a stochastic quantity which depends on charged 
particle stopping power, path length through the site, energy loss 
straggling, and energy transport by secondary charged particles 
(delta rays). It has been suggested that this energy deposition distri- 
bution be used as a basis for defining radiation quality factor (anti 
Q). However, to the extent that the energy deposition in the site is 
proportional to the geometric chord length distribution, energy 
deposition can also be used to determine the linear energy transfer. 
The mean quality factor can then be calculated on the basis of the 
current definition. The prototype instrument uses two amplifiers, 
with gains of 50 and 1000, processing the pulses from a single de- 
tector in order to resolve the wide range of energy deposition 
events produced by neutron and gamma irradiation. Each amplifier 
is connected to a specially designed analog to digital converter and 
a 128 channel multichannel analyzer. A microcomputer controls the 
sytem and calculates dose and dose equivalent. Test results for a 
variety of accelerator produced neutron irradiations show that, 
from 0.1 to 15 MeV, system accuracy is +- 0.5 for anti Q and +- 
15% for dose equivalent. (orig.). 


14311 Pocket total dose meter. Brackenbush, L.W.; 
Endres, G.W.R. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Nuclear Instruments and Methods in Physics Re- 
search, Section B: Beam Interactions with Materials and 
Atoms; 10/11: No. 2, 919-922(15 May 1985). (CONF- 
841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Laboratory measurements have demonstrated that it is possi- 
ble to simultaneously measure absorbed dose and dose equivalent 
using a single tissue equivalent proportional counter. Small, pocket 
sized instruments are being developed to determine dose equivalent 
as the worker is exposed to mixed field radiation. This paper de- 
scribes the electronic circuitry and computer algorithms used to de- 
termine dose equivalent in these devices. (orig.). 


14312 Multiparticle 3D imaging technique to study the 
structure of molecular ions. Koenig, W.; Faibis, A.; Kanter, 
E.P.; Zabransky, B.J.; Vager, Z. (Argonne National Lab., 
IL; Weizmann Institute of Science, Rehovoth, Israel). Nu- 
clear Instruments and Methods in Physics Research, Section B: 
Beam Interactions with Materials and Atoms; 10/11: No. 1, 
259-265(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

When energetic molecular ions (Esub(ion)=0.1-0.5 MeV/ 
amu) pass through thin solid targets a Coulomb explosion ensues 
due to the rapid (proportionall0~'"s) stripping of the valence elec- 
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trons. This process has been successfully used to derive stereoche- 
mical information on diatomic and on selected triatomic ions. In 
order to investigate more complex molecular ions as well as to 
obtain more accurate and detailed structure information, a large 
area, multiparticle, position- and time-sensitive detector has been 
developed to detect all atomic fragments in coincidence. The re- 
quirement of multiparticle detection independent of the relative par- 
ticle positions leads to a rather complex data-readout and -reduction 
system containing proportional650 analog-to-digital conversions per 
event. The system relies heavily on techniques developed for high 
energy physics experiments during recent years. The single event 
resolution of the apparatus with respect to bond-lengths and -angles 
has been studied by Monte Carlo simulations and is typically a few 
percent. (orig.). 


14313 Cryostat and electronic development associated 
with multidetector spectrometer systems. Pehl, R.H.; Cork, 
C.P.; Landis, D.A.; Madden, N.W.; Malone, D.F. (Law- 
rence Berkeley Lab., Univ. of California, Berkeley, CA). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 1, 22-28(Feb 
1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

To overcome the problems of fabricating a practical cryostat 
that contains a large number of semiconductor detectors and the 
electronics associated with a high resolution spectrometer system 
has required a number of significant technological developments. 
These problems and our corresponding solutions are presented. 


14314 Electron spectrometer with a superconducting 
magnet transporter for in-beam use. Stoeffl, W.; Henry, E.A. 
(Lawrence Livermore National Lab., CA). Nuclear Instru- 
ments and Methods in Physics Research; 227: No. 1, 77-86(1 
Nov 1984). 

An electron spectrometer consisting of a superconducting 
solenoidal magnet transporter and a Si(Li) detector as the energy 
dispersive element for use in in-beam spectroscopy is described. 
The spectrometer has been used in the lens mode with a baffle 
system. A transmission of up to 5% of 47 has been obtained, with a 
momentum window of about 20%. Techniques are described for 
using fissionable targets to obtain prompt in-beam conversion elec- 
tron spectra. (orig.). 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 
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REFER ALSO TO CITATION(S) 12528, 12731, 12845, 12846, 13933, 14492 


14315 (AECL—-7804) Low-frequency resonance curves 
associated with non-linear internal friction. Ritchie, I.G.; 
Schmidt, H.K.; Sprungmann, K.W. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Re- 
search Establishment). Jun 1984. 40p. NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE86700572. 

Computer-controlled electronic instrumentation to scan the 
amplitude/frequency and phase angle/frequency curves for a 
sample in a low-frequency pendulum is described. Examples are 
presented of both ‘hard’ and ‘soft’ resonant frequency curves associ- 
ated with amplitude-dependent internal friction and dynamic elastic 
modulus changes. Using the data from much faster, simpler, free- 
decay experiments, it is shown that both the amplitude/frequency 
and phase angle/frequency curves can be calculated with good ac- 
curacy, despite the non-linearities involved. 
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14316 (HEDL-SA—3320-FP) Description of apparatus 
for determining radiological source terms of nuclear fuels. 
Baldwin, D.L.; Woodley, R.E.; Holt, F.E.; Archer, D.V.; 
Steele, R.T.; Whitkop, P.G. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA); Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1985. Contract AC06-76FF02170. 9p. (CONF-8510151—16). 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE86005481. 

From 28. Oak Ridge National Laboratory conference on an- 
alytical chemistry; Knoxville, TN, USA (1 Oct 1985). 

New apparatus have been designed, built and are currently 
being employed to measure the release of volatile fission products 
from irradiated nuclear fuel. The system is capable of measuring ra- 
diological source terms, particularly for cesium-137, cesium-134, 
iodine-129 and krypton-85, in various atmospheres at temperatures 
up to 1200°C. The design allows a rapid transient heatup from am- 
bient to full temperature, a hold at maximum temperature for a 
specified period, and rapid cooldown. Released fission products are 
measured as deposition on a platinum thermal gradient tube or in a 
filter/charcoal trap. Noble gases pass through to a multi-channel 
gamma analyzer. | ref., 4 figs. 


14317 (INIS-mf—10034, pp vp) Two-dimensional address 
shaping block for operating control in multiparameter meas- 
urements. Sokolova, N.V.; Sukhov, A.M. (Joint Institute for 
Nuclear Research, Dubna, USSR). 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14318 (INIS-mf—10034, pp vp) Electronic apparatus for 
rapid recording and processing of X-ray radiographs. Nifon- 
tov, V.I.; Smirnykh, V.V.; Shejngezikht, A.A. (Institute Ya- 
dernoj Fiziki, Novosibirsk, USSR). 1983. (In Russian). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86701187. (CONF-8309239—Absts.). 


From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14319 (INIS-mf—10034, pp vp) Fastbus and typical ap- 
plications. Shoeps, W. 1983. NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86701187. (CONF- 
8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


14320 (INIS-mf—10042, pp 15) Electron microscopy of 
lattice defects in semiconductors. Heydenreich, J. Oct 1985. 
(In German). NTIS (US Sales Only), PC AO7/MF AOl1. 
File Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14321 (INIS-mf—10042, pp 49) Calibration of gas-ana- 
lytic mass spectrometers. Dobrozemsky, R.; Schwarzinger, 
G.; Breth, A.; Pointner, W. Oct 1985. (In German). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14322 (INIS-mf—10042, pp 59) New method for mass 
flow measurement in liquid-gas mixtures. Sonneck, G-.; 
Steiner, R.; Windberg, P.; Maroti, L. (Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H., Vienna, Austria). 
Oct 1985. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 
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14323 (INIS-mf—10042, pp 59) Contributions to liquid- 
and liquid-gas measurements. Sonneck, G.; Steiner, R.; Witt, 
A.; Dworzak, F.; Innerhofer, H.; Scherzer, H.; Grasegger, 
S. (Oesterreichisches Forschungszentrum  Seibersdorf 
G.m.b.H., Vienna, Austria). Oct 1985. (In German). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


14324 (JINR—13-85-146) Device for observation of deu- 
terium NMR signals in 2.08 T magnetic field. Matafonov, 
V.N. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1985. 5p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701052. 

A sensitive parallel circuit Q-meter for deuterium polariza- 
tion measurements in 2.08 T magnetic field (at 13.6 MHz frequen- 
cy) is described. The use of phase automatic control of the meas- 
urement circuit resonance frequency permitted to diminish essen- 
tially the effect of its parameters on the accuracy of NMR spectra 
registration. Electronic circuits and main parameter of the device 
are presented. Q-meter was applied to investigate dynamic polariza- 
tion of deuterium nuclei in completely deuteried ethandiol and pro- 
pandiol and to measure deuteron frozen target polarization. 4 refer- 
ences, 3 figures. 


14325 (KIYI—83-34, pp 6-9) Neutron interferometers 
with diffraction gratings. Ioffe, A.I. 1983. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86780377. 

In Problems of the experimental nuclear physics. 

A neutron interferometer is described in which the ampli- 
tude coherent division of the wave fronts is realized by means of 
neutron diffraction gratings. Photolithographic gratings on glass 
with a rectangular surface relief profile with a ®*Ni sprayed layer 
2000 A thick are used as gratings. In contrast to perfect-crystal 
neutron interferometers the designed interferometer is capable of 
operating in the longwave neutron spectrum region. Variation of 
the value of spatial separation of the interfering beams (up to 50 
cm) and rather a high efficiency of the emergent beam together 
with the elimination of neutron beam passage through the interfer- 
ometer coherent dividing material in such an interferometer permit 
to use it for solving problems of the solid-state physics and nuclear 
physics, for example, for searching for the Yang Mills long-range 
field. 7 references, 3 figures. 


14326 (LA—10602-MS) DIGITEST: a system for meas- 
uring the dynamic properties of transient digitizers. Moore, 
K.; McGirt, F. (Los Alamos National Lab., NM (USA)). 
Nov 1985. Contract W-7405-ENG-36. 33p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86005862. 

The purchasers and users of transient digitizers are typically 
provided with manufacturer specifications of static properties of the 
digitizers, such as a number of bits and sample rate. These specifica- 
tions may or may not reflect the actual performance of the digi- 
tizers while in use. It is necessary to dynamically test digitizers to 
determine the actual properties of interest to the user. To be of 
general use, the tests should be relatively simple, reproducible, and 
should not involve exotic or expensive hardware. This paper de- 
scribes a testing system known as DIGITEST that is inexpensive, 
flexible, and is capable of determining the dynamic properties of 
transient digitizers reproducibly and accurately. 7 refs., 17 figs. 


14327 (LBL—19977) Raman scattering method for high 
precision comparative measurements of the oxygen concentra- 
tion in air. Tans, P.P.; Lashof, D.A. (Lawrence Berkeley 
Lab., CA (USA)). May 1985. Contract AC03-76SF00098. 
115p. NTIS, PC A06/MF AO1; 1; GPO Dep. File Number 
DE86005872. 

We describe a method designed to determine relative con- 
centrations of oxygen in air to a few parts per million. The method 
is based on the comparison of Raman scattering intensities from air 
in two cells, both of which are placed inside the cavity of an Ar 
ion laser. The scattered light is channeled through fiber optic light 
guides into the detectors which consist of dielectric interference fil- 


ERA-11/7 / 1924 


ters and photomultiplier tubes. The systematic errors effecting the 
long-term stability of the intensity comparison are analyzed and our 
efforts to overcome these errors are described. 16 refs., 18 figs., 1 
tab. 


14328 (LBL—20636) DC SQUIDs as radio-frequency 
amplifiers and application to the detection of nuclear quadru- 
pole resonance. Hilbert, C. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 121p. NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE86005228. 

The high sensitivity of dc SQUID amplifiers is extended to 
the radio-frequency range. We perform a detailed investigation of 
the dynamic input impedance of tightly coupled dc SQUIDs and of 
the influence of parasitic capacitance between the SQUID and the 
input circuit on the SQUID characteristics. The reactive part of the 
dynamic input impedance is found to be determined by the induc- 
tive coupling, whereas the resistive part is found to be dominated 
by capacitive feedback. We also discuss the optimization of the 
input circuits for both tuned and untuned amplifiers and derive ex- 
pressions for the optimum source resistance, gain and noise temper- 
ature for a given frequency, input coil and coupling. The perform- 
ance of the amplifiers designed according to these prescriptions is 
measured. The gain of an untuned amplifier operated at 100 MHz 
at 4.2K is 16.5 +- 0.5dB with a noise temperature of 3.8 +- 0.9K; 
at 1.5K the gain increases to 19.5 +- 0.5dB while the noise temper- 
ature decreases to 0.9 +- 0.4K. A tuned amplifier operated at 93 
MHz and 4.2K has a gain of 18.6 +- 0.5dB and a noise temperature 
of 1.7 +- 0.5K. These results are in good agreement with predicted 
values. The usefulness of these sensitive amplifiers for the detection 
of magnetic resonance is demonstrated. A SQUID system for 
pulsed nuclear quadrupole resonance at about 30 MHz is devel- 
oped. 59 refs., 31 figs., 3 tabs. 


14329 (N—85-35391) Development of advanced high-tem- 
perature heat flux sensors. Phase 2: verification testing. Final 
Report. Atkinson, W.H.; Cyr, M.A.; Strange, R.R. (Pratt 
and Whitney Aircraft, East Hartford, CT (USA)). Aug 
1985. 69p. (NASA-CR—174973; PWA—5914-39). NTIS, 
PC A04/MF AOI. 

A two-phase program is conducted to develop heat flux sen- 
sors capable of making heat flux measurements throughout the hot 
section of gas turbine engines. In Phase 1, three types of heat flux 
sensors are selected; embedded thermocouple, laminated, and 
Gardon gauge sensors. A demonstration of the ability of these sen- 
sors to operate in an actual engine environment is reported. A seg- 
mented liner of each of two combustors being used in the Broad 
Specification Fuels Combustor program is instrumented with the 
three types of heat flux sensors then tested in a high pressure com- 
bustor rig. Radiometer probes are also used to measure the radiant 
heat loads to more fully characterize the combustor environment. 
Test results show the heat flux sensors to be in good agreement 
with radiometer probes and the predicted data trends. In general, 
heat flux sensors have strong potential for use in combustor devel- 
opment programs. 


14330 (SAND—85-1983C) Minimization of operator-bal- 
ance interactive warmup by use of an "alter ego” heat source. 
Braudaway, D.W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 13p. 
(CONF-860354—1). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86004221. 

From IEEE conference on instrumentation and measure- 
ments; Boulder, CO, USA (25 Mar 1986). 

Operator-equipment interaction is a well-known but frustrat- 
ing part of many high precision measurements. Deterioration in 
performance of a high-precision balance compelled testing to identi- 
fy the cause of the problem and to establish effectiveness of the so- 
lution. An unexpected result of the tests was a clear characteriza- 
tion of a significant operator-balance thermal interaction and verifi- 
cation of the empirically determined warmup requirement. The re- 
peatability of the interactive effect inspired development of a re- 
placement for the operator using an “alter ego” heat source. 
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14331 High-pressure cell for luminescence studies of con- 
densed phases at low temperatures. Variano, B.F.; Brenner, 
H.C.; Daniels, W.B. (Department of Chemistry, New York 
University, New York, New York 10003). Review of Scientif- 
ic Instruments; 57: No. 3, 497-498(Mar 1986). 

A clamped optical cell for high-pressure low-temperature 
fluorescence and phosphorescence studies is described. A particular 
innovation is the use of a bifurcated fiber-optic lightguide to enable 
sample illumination and emission collection with a single optical 
window. This very simple type of cell is adaptable to a variety of 
optical setups and is easily assembled and disassembled for sample 
mounting. 


14332 Instantaneous planar measurement of the complete 
three-dimensional scalar gradient in a turbulent jet. Yip, B.; 
Long, M.B. (Department of Mechanical Engineering and 
Center for Laser Diagnostics, Yale University, New Haven, 
Connecticut 06520). Optics Letters; 11: No. 2, 64-66(Feb 
1986). Contract FG02-85ER 13427. 

A new technique is described that permits calculation of all 
three instantaneous components of the concentration gradient 
vector within a cross section of a turbulent gas jet. This is made 
possible by the simultaneous measurement of gas concentrations 
from two closely spaced parallel cross sections using laser Rayleigh 
scattering from two illumination sheets of different wavelength. 
The use of a second sheet gives access to an extra dimension of in- 
formation, which is valuable in testing models of turbulent mixing. 


14333 Laser-induced fluorescence spectroscopy and imag- 
ing of molecular oxygen in flames. Goldsmith, J.E.M.; An- 
derson, R.J.M. (Combustion Research Facility, Sandia Na- 
tional Laboratories, Livermore, California 94550). Optics 
Letters; 11: No. 2, 67-69(Feb 1986). 

In this paper we report high-resolution laser-induced fluores- 
cence spectroscopy of the Schumann-Runge bands of molecular 
oxygen in flames, excited in the region 202-228 nm by a tunable- 
laser system. A one-dimensional diode array was used for one of 
the first demonstrations of imaging of oxygen fluorescence, and 
near coincidences of atomic- (two-photon) and molecular- (single- 
photon) oxygen transitions were observed that may have important 
implications for measuring atomic oxygen in flames. 


4404 Well Logging Instrumentation 
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14334 (AD-A—159141/1/XAB) Preliminary results of 
velocities and deceleration of aluminum, magnesium, zirconi- 
um, tantalum, pyrofuze, and titanium particles burning in 
steam. Contractor report, December 1984-May 1985. Kol, J.; 
Chozev, Y.; Berger, M. (Naval Postgraduate School, Mon- 
terey, CA (USA)). Jul 1985. 3lp. (NPS—67-85-005CR). 
NTIS, PC A03/MF AO1. 

The energy released by metals burning in steam has several 
important applications including torpedo propulsion, nuclear reac- 
tor safety, underwater vehicles, underwater ordnance, etc. For in- 
vestigation of shaped-charge performance, velocities and decelera- 
tions of the burning particles are important parameters that can be 
used for aerodynamic drag studies as well as for studies of different 
burning mechanisms. Wires of various metals were exploded in a 
steam atmosphere. The metals investigated were aluminum, magne- 
sium, tantalum, zirconium, pyrofuze, and titanium. Exploding wires 
generated numerous hot, small particles. Using high-speed photog- 
raphy, velocities and decelerations were measured. Typical results 
are as follows: aluminum particles initial velocity 26 + or - 0.74 m/ 
s and deceleration of 8075 m/sq. s zirconium (ejected from 1 mm 
diameter wire) particles initial velocity is from 5 to 11 + or - 0.47 
m/s and deceleration is from 200 to 635 m/sq. s; zirconium (eiected 
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from 0.127 mm diameter wire) particles initial velocity is from 1.25 
to 1.6 + or - 0.47 m/s and acceleration 16 m/sq. s; magnesium par- 
ticles initial velocity from 27 to 34 + or - 0.43 m/s and decelera- 
tion from 3300 to 6750 m/sq. s; tantalum (ejected from 1 mm diam- 
eter wire) particles initial velocity is 5.9 + or - 0.74 m/s; pyrofuze 
(ejected from 0.5 mm diameter wire) particles initial velocity is 
from 1.25 to 1.6 + or - 0.74 m/s and deceleration from 3700 to 
acceleration of 200 m/sgq. s; titanium titanium (ejected from 0.127 
mm diameter wire) particles initial velocity is 0.6 + or - 0.43 m/s 
and acceleration of 15 m/sgq. s. 


14335 (AD-A—159161/9/XAB) Burning time and size of 
aluminum, magnesium, zirconium, tantalum, and pyrofuze 
particles burning in steam. Contractor's report, November 
1984-March 1985. Kol, J.; Chozev, Y. (Naval Postgraduate 
School, Monterey, CA (USA)). Jul 1985. 33p. (NPS—67-85- 
003CR). NTIS, PC A03/MF AO1. 

The energy released by metals burning in steam has several 
important applications including torpedo propulsion, nuclear reac- 
tor safety, underwater vehicles, underwater ordnance, etc. This 
report continues the studies that were performed by Hallenbeck 
and Kol, Fuhs and Berger which are related to underwater shaped- 
charge investigations. Wires of various metals were exploded in a 
steam atmosphere. The metals investigated were aluminum, magne- 
sium, tantalum, zirconium, and pyrofuze. Exploding wires generat- 
ed numerous hot, small particles. Using photography, the burning 
time and particle sizes were measured. Typical results are as fol- 
lows: 125 + or - 25 micron diameter aluminum burns in 3.8 + or - 
-75 ms; 175 + or - 35 micron diameter magnesium burns in 3.8 + 
or - .75 ms; 125 + or - 25 micron diameter zirconium in 25 to 31 
ms; 125 + or - 25 micron diameter tantalum in 24 to 50 ms; and 
125 + or - 25 micron pyrofuze in 30 to 50 ms. The atmosphere was 
pure saturated steam at approximately 20 psig. 


14336 (AD-A—159196/5/XAB) Experimental investiga- 
tion of aluminum combustion in sulfur hexafluoride atmos- 
phere. Contractor report, April-July 1985. Kol, J.; Chozev, 
Y. (Naval Postgraduate School, Monterey, CA (USA)). Jul 
1985. 40p. (NPS—67-85-001CR). NTIS, PC A03/MF A011. 

Experimental results and studies of aluminum combustion in 
sulfur hexafluoride atmosphere are summarized. The particles were 
ejected from exploding wire. Burning time, particle size, velocity, 
deceleration, and temperature were measured using photography. 
Typical results are as follows: 380 + or - 25 micron diameter; par- 
ticles burn in 10 + or - .75 ms; the average initial velocities were 
from 10 m/s to 15 m/s; the average decelerations were from 4000 
m/sq s to 8000 m/sq s. The average temperature of the burning 
particle was 2750 + or - 150 K. According to the burning studies 
of the particles and the measured temperature results, the mecha- 
nism of burning can be surface burning or vapor phase burning that 
occurs close to the surface of the hot particle. 


14337 (AD-A—159323/5/XAB) Wedges used for film 
cassette protection. Memorandum report. Boyce, G.L. (Army 
Armament Research and Development Command, Aber- 
deen Proving Ground, MD (USA). Ballistics Research 
Lab.). Jul 1985. 19p. (BRL-MR—3454). NTIS, PC A02/MF 
AOl. 

High-voltage flash x-ray systems are frequently used for ob- 
serving explosive events. During such tests the x-ray screen and 
film must be protected from the blast from the charge, but the areal 
density of the protection must be small enough so that the x-rays 
are not blocked. In outdoor ranges this problem is minimized, but 
not eliminated, by letting the cassettes move in response to the 
blast. In enclosed chambers the problem is more severe because the 
motion of the cassettes must be restricted. Tests in blast chambers 
are usually performed with the object about 2 - 4m from the x-ray 
tubes and about 0.6m from the cassette which holds the screen and 
film. The standard x-ray cassettes. consist of layers of aluminum, 
felt, foam, and a steel backing. They are typically 450mm by 530 
mm in area. Based on the Hewlett Packard X-ray Manual, the 
300kV flash x-rays will penetrate the equivalent of 50mm of alumi- 
num at a distance of 3m. This means one can safely use 25 mm of 
aluminum on the front of the cassette and still have some ability to 
penetrate the tect charae Fence fence indicates that this is adenuate 
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to protect the cassette for explosive charges of up to 0.5 kg, but it 
is inadequate for larger charges. This report discusses the use of 
hollow wooden cones or wedges on the front of the cassette. The 
technique appears to offer excellent protection with a minimum of 
areal density. 


14338 (CONF-850706—Vol.1, pp 1-5) Displacement gra- 
dient method for measuring detonation parameters using flash 
X-ray photography. Li, H.; Huang, Z.; Ding, J. (Beijing In- 
stitute of Technology, China). 1985. NTIS, PC A25/MF 
AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Instead of several parallel foils, single metallic foil is embed- 
ded in explosive at an angle to the plane of detonation wave front. 
A sequence of flash radiographs records the displacement of the 
foil at discrete times. This new technique, the displacement gradient 
method, is used for measuring detonation parameters of explosives. 
Detonation characteristics of two explosives - TNT and a plastic 
bonded RDX composition BH-1 - were measured with this tech- 
nique. 


14339 (CONF-850706—Vol.1, pp 6-11) Effect of con- 
finement on failure in 95 TATB/5 KEL-F. Ramsay, J.B. (Los 
Alamos National Lab., NM). 1985. NTIS, PC A25/MF 
A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A modification of the usual wedge test for measuring the 
failure thickness has been developed that eliminates the effect of the 
confinement provided by the witness plate. The new test uses a 
prism of the explosive with a line initiator to start a detonation 
along the trapezoidal face of the prism. Experiments using PBX 
9502 have shown that the failure thickness measured using the 
prism test is 1/2 the failure diameter measured in long cylindrical 
charges, provided the wave can propagate 15 to 25 times the failure 
width. No significant effect of confinement is observed for low im- 
pedance confinement, whereas high impedance materials reduce the 
failure thickness. Thin layers of confinement reduce the failure 
thickness significantly. Copper, 0.025 mm thick, and 0.25-mm alu- 
minum each reduce the failure thickness of PBX 9502 by 35%. 


14340 (CONF-850706—Vol.1, pp 12) Detonation proper- 
ties of liquid nitric oxide. Davis, W.C.; Chiles, W.C. 
Alamos National Lab., NM). 1985. NTIS, “Bc A25/MF 
A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The detonation properties of liquid nitric oxide, chosen as a 
prototype explosive for extensive study under the Fundamental Re- 
search on Explosives program, are being measured. The details of 
the experiments, conducted at the temperature of - 158°C are pre- 
sented. Detonation velocity as a function of diameter, detonation 
wave shape, and detonation pressure are the quantities being meas- 
ured. 


14341 (CONF-850706—Vol.1, pp 13-19) Run to detona- 
tion in TATB. Grief, D.; Ward, S.H.; Coley, G.D. (Atomic 
Weapons Research Establishment, Aldermaston, England). 
1985. NTIS, PC A25/MF A0Ol1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Run distance to detonation has been measured as a function 
of initial shock pressure in several TATB-based explosives. High 
amplitude, short duration shock stimuli generated by an electric 
gun were used to initiate small cylindrical wedges of explosive ma- 
terial. The transition from sub-detonative reaction to full detonation 
was monitored using a purpose-designed fiber-optic/streak camera 
diagnostic technique. The experimental arrangement is described 
and the results in the form of Pop plots for four TATB composi- 
tions are presented. The method has produced data which may help 
give some insight into the influence of particle size of the explosive 
and on the effect of pulse length on the initiation and growth to 
detonation characteristics in insensitive high explosives. 
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14342 (CONF-850706—Vol.1, pp 20-28) Jet initiation of 
solid explosives. Chick, M.C.; Macintyre, I.B. (Materials Re- 
search Labs., Melbourne, Australia). 1985. NTIS, PC A25/ 
MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Flash X-ray was used to study the jet initiation of covered 
and bare Composition B and pressed TNT. Emphasis is placed on 
the covered configuration since this is the state more closely 
aligned to that found in munition systems. It is shown that the initi- 
ation of covered explosive is controlled by the bow wave shock as- 
sociated with the jet penetration of the explosive. This mechanism 
is shown to have different characteristics from that for the jet initi- 
ation of bare explosive. Important parameters are discussed. It is 
demonstrated that the bow wave can have a significant desensitiz- 
ing effect on both a cast and pressed explosive. A novel technique 
using a shaped charge jet to disrupt the explosive or cause prompt 
detonation at a predetermined position within the charge is de- 
scribed and demonstrated. 


14343 (CONF-850706—Vol.1, pp 29-38) Growth and 
decay of explosive deflagrations in munitions in simulated fac- 
tory accident scenarios. Dyer, A.S.; Haskins, P.J.; Hubbard, 
P.J.; Hutchinson, C.D. (Royal Armament Research and De- 
velopment Establishment, Fort Halstead, England). 1985. 
NTIS, PC A25/MF A011. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Accident investigations into explosive events in Ordnance 
Factories in recent years have increasingly pointed to ignition and 
deflagration phenomena in the munitions involved. Experiments 
have been conducted to investigate the behavior of RDX/TNT 60/ 
40 and CW3 filled 155mm shell subjected to accidental stimuli such 
as pallet fires and torching from adjacent munitions. Other experi- 
ments have then examined the potential for these initial deflagrative 
events to lead to mass detonation of adjacent shell or to produce 
merely a localized explosion of a single munition. Pallet fires have 
been demonstrated as a potential cause of mass detonation, local- 
ized explosion and, in the particular case of lightly plugged shell, a 
burning reaction without explosion. Torching experiments lead only 
to explosions. Other experiments have reproduced accidental igni-; 
tions in these munition fillings at ambient. The result deflagrations 
have produced on apparent deflagration/detonation transition but 
more routinely produced explosions which did not communicate to 
adjacent stores. There is some indication that detonation can be in- 
duced in adjacent shell by the impact of fragments from violently 
deflagrating donor shell. The introduction of explosives exhibiting 
lower levels of explosiveness could potentially improve safety in 
two ways. Explosive effects in munitions in which accidental defla- 
grative events originated would produce fewer and slower frag- 
ments and the acceptor munitions would be more resistant to frag- 
ment attack. The RARDE Burning Tube test and the RARDE 
Small-Scale Fuel-Fire test have identified several explosives which 
exhibit low explosiveness in these accident scenarios. 


14344 (CONF-850706—Vol.1, pp 39-45) Use of the 
double pipe test to investigate the run-up and run-down from 
initiation in pneumatically loaded ANFO. du Plessis, M.P.; 
Lownds, C.M. (A.E.C.I. Explosives and Chemicals Ltd., 
North Rand, South Africa). 1985. NTIS, PC A25/MF AO. 
File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The Double Pipe Test (DPT) has been used to investigate 
run to detonation effects in pneumatically loaded ANFO in 40 and 
50 mm diameter simulated boreholes. The results demonstrate that 
the DPT is a useful method of investigating transient detonation ef- 
fects without sophisticated and costly instrumentation. The explo- 
sive is tested under conditions which are relevant to the conditions 
under which the explosive will be used in the field. Run-up dis- 
tances of 5 charge diameters on either side of typical initiators of 
pneumatically loaded ANFO were observed. 
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14345 (CONF-850706—Vol.1, pp 46-53) Laser as a tool 
in sensitivity testing of explosives. Oestmark, H. (Swedish 
National Defense Research Institute, Stockholm). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A COz-laser was used to heat a pyrotechnic mixture of Mg 
and NaNO; at various power levels and various pulse widths. At 
short pulse widths the sensitivity could be characterized by a 
threshold ignition energy density. For long pulses the sensitivity is 
characterized by a threshold ignition power. For pulse widths be- 
tween those extremes the ignition energy density is approximately 
proportional to the square-root of the pulse width. By measuring 
the critical ignition power at various beam radii, it was shown that 
the size of the irradiated area is an important parameter. The exper- 
imental results are validated by theoretically solving the heat-flow 
equation under certain conditions. This method also permits calcu- 
lation of the ignition temperature, the optical absorption coefficient, 
the activation energy, and the frequency factor. In order to test the 
general applicability of the method, some common high explosives 
(PETN, RDX, HMX, Tetryl, HNS and TNT) were tested superfi- 
cially. The laser ignition technique is believed to be useful for cali- 
bration of conventional sensitivity tests as well as for risk analyses 
in practical situations. 


14346 (CONF-850706—Vol.1, pp 54-60) Simulating the 
initiation of high explosive by explosive trains. Leibundgut, 
F. (Oerlikon-Buehrle AG, Zurich, Switzerland). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The initiation of the explosive charge of a 35 mm air-defense 
shell by the booster charge was investigated by means of the 2-di- 
mensional Lagrangian hydrodynamic code ALIEN. In the shell in 
question, a portion of the booster projects into a cavity in the high 
explosive charge. The initiation of the high explosive depends on 
the geometry and relative positioning of booster and cavity. Experi- 
ments show that if the axial distance between these two elements is 
increased beyond a critical distance, then the initiation in the radial 
direction becomes impossible. The phenomena described were sim- 
ulated for a cross-section of the shell and for various geometries; all 
components of the actual shell which might in reality affect the ob- 
served process were taken into consideration in the computations. 
The high explosive was assumed to be PBX-9404. The HE reaction 
was modelled according to the Forest-Fire Burn Model. Simulation 
results for a few geometrical arrangements are presented, showing 
the spacial and chronological development of pressure and reaction 
zone in the HE charge, as well as the location at which the initi- 
ation commences. Computed values for initiation delay times as a 
function of the booster/cavity design, and for the corresponding 
critical distance for each design, are compared with experimental 
results. 


14347 (CONF-850706—Vol.1, pp 61-68) Shock sensitivi- 
ty study of curable plastic bonded explosives. Belanger, C-.; 
Pelletier, P.; Drolet, J.F. (Defense Research Establishment, 
Valcartier, Quebec). 1985. NTIS, PC A25/MF AO0Ol. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The shock energy to initiate the castable plastic-bonded ex- 
plosive CX-84A was measured. The evaluation was done by a flyer 
plate test designed in France and called the calibrated Shock Wave 
Test. The critical energy to initiate CX-84A varied significantly 
with shock duration. This explosive was initiated with a relatively 
low energy level of 132 J/cm? for a shock duration of 0.34 ps. For 
shock durations shorter than 0.25 ws and longer than 1.25 ys, the 
minimum initiation energies were evaluated at 175 and 275 J/cm? 
respectively. A study for reducing the shock sensitivity of the cura- 
ble plastic bonded explosive CX-84A has been started. The prelimi- 
nary results obtained seem promising. The formulation of the CX- 
84A was modified and the new processed explosives were tested 
partially by the flyer plate test. For the shock duration of 0.34 ps, 
the explosive CX-84B did not detonate when submitted to a shock 
energy of 194 J/cm’, while CX-84A detonated with only 132 J/ 
cm?. 
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14348 (CONF-850706—Vol.1, pp 69-72) Characteriza- 
tion of strong detonation waves. Sellam, M.; Presles, H.N.; 
Brochet, C.; Cheret, R. (Laboratoire d’Energetique et de 
Detonique, Poitiers, France). 1985. NTIS, PC A25/MF 
A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Six overdriven detonations were generated in nitromethane. 
Their velocity, pressure and brightness temperature were measured 
and compared with calculated data based on B.K.W. and K.H.T. 
equations of state. There is a quite good agreement between experi- 
mental and calculated data in the case of pressure. Brightness tem- 
perature measurements are not straight representative of detonation 
equilibrium temperature. 


14349 (CONF-850706—Vol.1, pp 78-86) Influence of air 
gaps on detonation propagation in charges consisting of 
stacked blocks of cast TNT. Gibb, A.W. (Defense Research 
Establishment Suffield, Ralston, Alberta). 1985. NTIS, PC 
A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A series of experiments was conducted to examine the influ- 
ence on the uniformity of detonation propagation of air gaps be- 
tween large blocks of slow-cooled cast TNT. Donor-receptor ge- 
ometries examined were (1) two blocks with the detonation front 
parallel to the gap edge, and (2) four blocks with one corner in 
common and the (planar) detonation front at an angle of 45° to the 
block edge. Air gaps from 3 mm to 25 mm were studied. The two- 
block configurations produced no distortion of the shape, but the 
measured detonation velocity in the donor blocks and the scatter in 
results in the receptor blocks were observed to be influenced by the 
orientation of the propagation velocity vector with respect to the 
long axis of the TNT crystals. The four-block configuration fea- 
tured channelling of detonation gases ahead of the front in the air 
gaps, leading to an initially complex and distorted wave structure, 
as well as to a delay in reinitiation, in the vertically-opposite recep- 
tor block. The shape distortion and delay effects increased as the 
gap width was increased. 


14350 (CONF-850706—Vol.1, pp 87-93) New computed 
results for projectile-impact shock initiation of solid explo- 
sives. Huang, Y.K.; Starkenberg, J.J.; Arbuckle, A.L. 
(Army Ballistic Research Lab., Aberdeen Proving Ground, 
MD). 1985. NTIS, PC A25/MF AOl. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Some new results for the shock-to-detonation transition of 
bare explosive charges due to impact in one and two dimensions 
are presented. These results exhibit a number of general trends and 
distinctive patterns which are represented by simple linear equa- 
tions. Their physical basis and implications are discussed, and favor- 
able evidence for their applicability has been sought. Thus, this 
work is intended to contribute not only further understanding of 
projectile-impact shock initiation but also the scaling of pertinent 
parameters within a range of practical interest. 


14351 (CONF-850706—Vol.1, pp 94-102) Extensive ap- 
plication of WCA4 equation of state for explosives. Chirat, 
R.; Baute, J. (Commissariat a l’'Energie Atomique, Villen- 
euve-Saint-Georges, France). 1985. NTIS, PC A25/MF 
AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

An extensive application of the WCA4 equation of state 
based on the WCA mixture theory of dense fluid is presented to 
evaluate the explosive performances. A large set of partially or en- 
tirely CHON explosives (22 compositions) were studied at Chap- 
man-Jouguet (CJ) conditions and are in good agreement with ex- 
periment. For CJ isentropes of two compositions X2 (made of 
HMxX) and T2 (highly carboned with TATB), WCA4 results were 
compared with experimental data obtained by two different meth- 
ods. To explore the vicinity of the CJ isentrope, several WCA4 
second shock Hugoniots were calculated from initial states (0.5 
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GPa to 50 GPa). Finally, the thermodynamical WCA4 values 
which can simulate the reaction zone were calculated. 


14352 co a il 1, pp 103-110) Equations of 
state of detonation products and their incorporation into the 
QUATUOR code. Heuze, O.; Bauer, P.; Presles, H.N.; Bro- 
chet, C. (Laboratoire d’ Energetique et de Detonique, Poi- 
tiers, France). 1985. NTIS, PC A25/MF AO1. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, “_ USA (15 Jul 1985). 

thermochemical code (QUATUOR) was built to predict 

the main ne characteristics of a wide range of explosives. A 
general subroutine allows to insert any equation of state (E.o.S.). 
The detonation velocities computed on the basis of seven different 
E.o.S. were compared to experimental ones available in the field of 
gaseous explosive mixtures at a high initial pressure. The virial 
E.oS. yields results in good agreement with experimental ones but 
are expected to lead to large deviations when increasing the pres- 
sure. Empirical E.o.S. used with condensed explosives lead to good 
agreement provided their coefficients are properly adjusted. The 
JCZ3 E.o.S. seems to be now the sole able one to describe the 
properties of detonation products of various explosives such as gas- 
eous mixtures or condensed ones. 


14353 (CONF-850706—Vol.1, pp 111-118) Derivatives 
of the Chapman-Jouguet state. Lambourn, B.D. (AWRE, 
Reading, England). 1985. NTIS, PC A25/MF AOl. File 
Number DE86002615 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The Jones-Stanyukovich-Manson relations for the partial de- 
rivative of detonation velocity with initial density and detonation 
energy are extended to give the partial derivatives of Chapman- 
Jouguet pressure, specific volume adiabatic exponent y, using 
second order derivatives of the equation of state. As an example, 
the CJ derivatives are calculated for a JWL equation of state for a 
typical high explosive. 


14354 (CONF-850706—Vol.1, pp 119-130) Equation of 
state for detonation products. Davis, W.C. (Los Alamos Na- 
tional Lab., NM). 1985. NTIS, PC A25/MF A011. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The concepts of hydrodynamics and thermodynamics as 
they apply to equations of state for explosive products are collected 
and discussed. The physics behind the behavior of dense gases is 
considered. Some ideas about applications are presented. This paper 
is intended as an introduction to the subject of equation of state for 
detonation products. 


14355 (CONF-850706—Vol.1, pp 131-1384) Detonation 
properties of condensed explosives computed with the VLW 
equation of state. Wu, X. (Xian No.3 Chemical Industrial In- 
stitute, China). 1985. NTIS, PC A25/MF AO1. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A simplified virial equation of state based on Lennard-Jones 
6-12 potential called VLW EQS is proposed for detonation prod- 
ucts. The detonation properties of explosives composed of CHNO, 
CNO, HNO, NO, HN, CHNOF, and CHNF have been calculated 
by this equation, and the results are compared with experimental 
data, and with the results computed by BKW EQS and LJD EQS. 
The principal feature of our approach is that the third and the 
fourth virial coefficients can be conveniently obtained from the 
well known second one. It is shown that the agreement between 
the predicted detonation parameters and the experimental data is 
reasonably satisfactory. 


14356 (CONF-850706—Vol.1, pp 139-147) Calculation 
of detonation products by means of the CS hard-sphere equa- 
tion of state. Feng, K.K.; Chung, W.K.; Lu, B.C.Y. (Cana- 
dian Explosives Research Lab., Ottawa, Ontario). 1985. 
NTIS, PC A25/MF AO1. File Number DE86002615. 
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From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Detonation calculations at the Chapman-Jouguet (CJ) state 
were carried out by means of the Carnahan-Starling (CS) hard- 
sphere equation of state together with the TIGER code for eleven 
CHNO explosives, including TNT, TATB, NM, RDX, HMX and 
PETN. The calculated results are compared with those obtained 
from the equation proposed by Chirat and Pittion - Rossillon and 
from the JCZ 3 model. While the detonation velocity and pressure 
values obtained from the CS equation are less satisfactory than the 
other two methods, the CS equation is the only one that yields the 
variation of detonation temperature as a function of loading density 
with a trend following that indicated by the experimental values. 
The predicted presence of solid carbon at the CJ state is more con- 
sistent than the results reported by Chirat and Pittion-Rossillon. 
The applicability of the CS equation to detonation calculations for 
slurry explosives has also been demonstrated. 


14357 (CONF-850706—Vol.1, pp 148-156) Expansion 
isentropes of TATB compositions released into argon. Pin- 
egre, M.; Aveille, J.; Leroy, M.; Protat, J.C.; Cheret, R.; 
Camarcat, N. (Commissariat a l’Energie Atomique, Courtry, 
France). 1985. NTIS, PC A25/MF AOl. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The expansion isentropes of TATB compositions were deter- 
mined using argon as the adjacent inert medium, the shock imped- 
ance of which is varied by adjusting the initial pressure in the ex- 
perimental chamber. The technique requires a precise knowledge of 
the thermodynamic properties of argon in the region of parameter 
space of interest. The experimental results obtained are compared 
to isentrope data of other workers using Doppler Laser Interfero- 
metry (DLI) measurements of thin flyer plates driven by the same 
explosives. Comparisons to calculations using various equations of 
state are also reported. Possible improvements are examined, par- 
ticularly in the choice of the argon equation of state. 


14358 (CONF-850706—Vol.1, pp 157-162) Detonation _“ 
tungsten-loaded HMX. Goldstein, S.; Mader, C.L. (Lo 
Alamos National Lab., NM). 1985. NTIS, PC” 425/MF 
AO01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The detonation behavior of X-0233, a heavily tungsten- 
loaded HMX explosive was studied using failure diameter measure- 
ments, plate dents, and aquarium tests. A model with features re- 
sembling those of a weak detonation describe the experimental re- 
sults. 


14359 (CONF-850706—Vol.1, pp 163-170) Calculation 
of the blasting performance of some commercial explosives. 
Persson, A.; Persson, P.A. (Nitro Nobel AB, Stockholm, 
Sweden). 1985. NTIS, PC A25/MF A0Ol. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The new generation of commercial explosives, the water-in- 
oil emulsions, show detonation velocities close to those calculated 
by equilibrium thermochemical calculations assuming complete re- 
action, even at small charge diameters. This is due to the very inti- 
mate contact between fuel and oxidizer obtained by the emulsion 
process. ANFO, in sufficiently large diameter drill holes in rock 
shows a similar behavior. ANFO and dynamite at small charge di- 
ameters, and TNT-slurry even in 250 mm drill holes in rock have 
detonation velocities 24 and 22% below the calculated equilibrium 
complete reaction values. To account for these strongly non-ideal 
detonations calculations were made in which up to 86% of the oxi- 
dizer salt is assumed not to take part in the chemical reaction at the 
detonation front. The salt is then reacted in an additional burn that 
a stepwise release of ingredients was modeled to burn instanta- 
neously at discrete points along the expansion line.These calcula- 
tions reproduce the observed field performance characteristics of 
slurry and emulsion explosives. A simple model for the reaction 
rate controlling mechanisms is discussed. 
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14360 (CONF-850706—Vol.1, pp 171-177) Detonation 
behavior of emulsion explosives containing glass microbal- 
loons, Yoshida, M.; Iida, M.; Tanaka, K.; Fujiwara, S.; Ku- 
sakabe, M.; Shiino, K. (National Chemical Lab. for Indus- 
try, Yatabe, Japan). 1985. NTIS, PC A25/MF AOl1. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Detonation behavior of emulsion explosives containing glass 
microballoon (GMB) was studied. Detonation velocity of several 
emulsion explosives of the same matrix and with variable fraction 
of GMB was measured at several diameter values for each GMB 
fraction. Critical charge thickness for detonation propagation was 
also measured using explosive wedge samples. Diameter effect 
showed a remarkable difference from that of high explosives. Ex- 
trapolated detonation velocities to infinite diameter agreed fairly 
well with those of theoretical calculations especially at low fraction 
of GMB. Critical charge thickness for detonation propagation 
showed a strong dependence on the volume fraction of GMB. The 
relation between the critical thickness and the volume fraction of 
GMB exhibited two vertical asymptotes. The minimum critical 
thickness was approximately 0.5 mm. This value, comparable to 
those of high explosives, suggests a very small reaction zone length 
for ammonium nitrate based explosives. 


14361 (CONF-850706—Vol.1, pp 178-187) Intermolecu- 
lar explosives. Akst, I.B. (Los Alamos National Lab., NM). 
1985. NTIS, PC A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The steady-state detonation characteristics of a few intermo- 
lecular explosives are examined along with results of wedge experi- 
ments on initiation and reaction growth in one system (EAK), im- 
portance of factors such as products and their states, and tempera- 
ture, to performance of these systems and explosives in general is 
discussed. Hydrogen compounds may be superior enough to carbon 
and its compounds as fuels and products for quick metal-accelerat- 
ing explosives that the effect of the generally lower density is 
offset. High temperatures and condensation of solid products are 
probably the main causes of late appearance of energy in metal 
motion. The unusual shock sensitiveness and explosiveness of EAK 
are indicated by wedge results including pseudo-Pop-plots of over- 
taking waves, and by plots of shock velocity versus transit distance 
in the wedges. 


14362 (CONF-850706—Vol.1, pp 188-193) Detonation 
reaction of heterogeneous composite explosive. Guo, Y.; 


Peng, G.; Song, J.; Wang, A.; Zou, Q.; Xu, L. (Xian 
Modern Chemistry Research Institute, China). 1985. NTIS, 
PC A25/MF AOl1. File Number DE86002615. 

From 8. international symposium on detonation; A!buquer- 
que, NM, USA (15 Jul 1985). 

The further study concerning the experimental results of het- 
erogeneous composite explosive (H.C.X.) is discussed. The mecha- 
nism of detonation reaction of H.C.X. is suggested, and some ex- 
periments are designed in order to confirm the mechanism. The 
percentage reacted between the components of H.C.X. in detona- 
tion region (R%) is calculated by using the Nitrogen Equivalent 
Equation which is corrected by the experimental detonation data of 
single explosives. The R% of H.C.X. composed of 
bis(trinitroethyl)nitramine and TNT, TATB or HMX, in which the 
mean size is about 0.4-1.0 4M, is about 40-50%. The thickness of 
diffusion layer of above systems is about 0.10-0.15 4M which is cal- 
culated from R% and particle size distribution. 


14363 (CONF-850706—Vol.1, pp 194-200) Model solu- 
tion for nonideal one-dimensional detonation waves. Cow- 
perthwaite, M. (SRI International, Menlo Park, CA). 1985. 
NTIS, PC A25/MF AOl1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A model solution for nonideal detonation propagating at 
constant velocity with the liberation of chemical energy behind the 
wave front was constructed to demonstrate that the one-dimension- 
al equations of motion admit this type of flow. In this construction, 
a similarity solution for a reactive Taylor wave was formulated and 
incorporated into the classical solution for an ideal, unsupported 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


detonation wave. When the polytropic index is specified, this simi- 
larity solution contains three parameters that are constrained by 
two relationships imposed by boundary conditions at the front and 
the end of the unsteady reaction zone. These relationships and the 
restrictions they impose on the energy release rate are discussed to 
demonstrate properties of this type of nonideal detonation, and flow 
fields of particular solutions are presented to demonstrate the influ- 
ence of chemical reaction on shock-induced, expanding, unsteady, 
hydrodynamic flow. 


(CONF-850706—Vol.1, pp 201-212) Quantum 
chemical studies of energetic materials. Haskins, P.J.; Cook, 
M.D. (Royal Armament Research and Development Estab- 
lishment, Fort Halstead, England). 1985. NTIS, PC A25/ 
MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The results of ab-initio molecular orbital calculations are pre- 
sented for the energetic molecules HN;, CHsNO2, CH;sNHNO:, 
TNT and RDX. These calculations have been geometry optimized, 
and where possible the results compared with experimental data. 
Computed potential energy surfaces for unimolecular bond scission 
reactions in HNs and CHsNO: are also reported. The likely effects 
of high pressure on the decomposition of explosives are discussed, 
and it is suggested that the heavy metal azides may show a signifi- 
cant reduction in activation energy with increase in pressure. 


14365 (CONF-850706—Vol.1, pp 213-220) Electron den- 
sity distribution analysis for nitroguanidine. Ritchie, J.P.; 
Cromer, D.T.; Ryan, R.R.; Stewart, R.F.; Wasserman, H.J. 
(Los Alamos National Lab., NM). 1985. NTIS, PC A25/ 
MF AOl1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The electron density distribution of nitroquanidine was ana- 
lyzed with both experimental and theoretical techniques to deter- 
mine how well these methods would work for an explosive mole- 
cule. Explosives present special problems with these methods be- 
cause many atoms are usually involved, which can cause the calcu- 
lations to become intractable, and because the molecules have many 
polar bonds. It was found that, although, the polar character of the 
space group made the experimental analysis difficult, the two tech- 
niques yielded results very much in harmony. Specifically, electro- 
static potentials, which play a large role in determining crystal ge- 
ometry, were in very good agreement. A discrepancy, however, 
was observed between the theoretically optimized geometry and 
the observed geometry. This discrepancy appears to be the result of 
crystal packing forces which are not present in the theoretical cal- 
culations. Some similarities between the hydrogen-bond network in 
NQ and that in TATB were also observed. 


14366 (CONF-850706—Vol.1, pp 221-229) Molecular 
mechanism for the initiation of secondary explosives. Influ- 
ence of a shock light-coupling. Dufort, S.; Delpuech, A. 
(Commissariat a l’Energie Atomique, Courtry, France). 
1985. NTIS, PC A25/MF A0Ol1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The theoretical and experimental investigations carried out 
in order to study the structural modification of the explosive mole- 
cule just behind a shock front are described. These studies led to a 
consideration of the population of nondissociative electronic excited 
states as predominant for the establishment of a given decomposi- 
tion rate. The experiments presented show that the velocity of de- 
composition increases as the concentration of nondissociative excit- 
ed states is artificially enlarged by an excimer laser. This effect is 
all the more sensible as the decomposition mode departs from deto- 
nation. 


14367 (CONF-850706—Vol.1, pp 230-237) Calculated 
reaction pathways for nitromethane and their role in the 
shock initiation process. Bardo, R.D. (White Oak Lab., 
Silver Spring, MD). 1985. NTIS, PC A25/MF AOl. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 
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A new reaction mechanism for nitromethane is introduced. 
The reaction pathways are calculated with semiempirical electronic 
structure methods. A minimum of 10 steps are needed to obtain the 
known detonation products. All steps are pressure-accelerated so 
that they have the high rates necessary to satisfy the temporal con- 
straints imposed by strong initiating shocks. The short reaction 
times and exothermicities of the steps make them particularly well- 
suited for further study of the microscopic foundation of initiation 
and detonation of nitromethane. 


14368 (CONF-850706—Vol.1, pp 238-247) Shock initi- 
ation of TATB and HMX explosive compositions. Vanpoper- 
yap. J.; Sorel, J.; Aveille, J.; Adenis, J.C. (Commissariat a 
‘Energie Atomi ue, Courtry, France). 1985. NTIS, PC 
A25/MF A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The initiation of detonation in TATB and HMX explosive 
compositions was studied by shock waves of different amplitude 
and duration using a double wedge test, an electrical gun and a gap 
test. The achieved experimental program provides characteristic pa- 
rameters: run-to-detonation, excess transit time, and initiation 
thresholds for short shock pulse. These allow one to compare the 
shock sensitivity of TATB and HMX compositions. Numerical 
computations were then conducted with the shock initiation model 
called KRAKATOA for 1-D and 2-D geometries. 


14369 (CONF-850706—Vol.1, pp 248-257) Effect of 
RDX particle size on the shock sensitivity of cast PBX for- 
mulations. Moulard, H.; Kury, J.W.; Delclos, A. (Franco- 
German Research Institute, Saint-Louis, France). 1985. 
NTIS, PC A25/MF AOl1. File Number DE86002615. Con- 
tract W-7405-ENG-48. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Two special monomodal RDX/polyurethane cast PBX for- 
mulations were used in a series of experiments designed to provide 
information on the effect of explosive particle size on shock sensi- 
tivity. The formulations contained 70% by weight RDX (either 6 
pm or 134 wm median particle size) and 30% by weight polyure- 
thane. The shock-to-detonation behavior of these formulations was 
measured in thin plate impact, projectile impact and wedge tests. 
The formulation containing the fine RDX was significantly less sen- 
sitive than that with the coarse RDX. In contrast, the detonation 
failure diameter of the coarse RDX formulation was much larger 
than that for the fine. The experiments were modeled with a three- 
term ignition and growth model. The results indicate that at the 
same shock input pressure (in the range of 4 GPa to 6 GPa) there 
are at least an order of magnitude more ignition sites in the formu- 
lation containing the coarse RDX, but that the growth rates are 
about the same for the two formulations. 


(CONF-850706—Vol.1, pp 258-267) Modeling 1- 

D deflagration to detonation transition (DDT) in porous ex- 

plosive. Weston, A.M.; Lee, E.L. (Brobeck, Inc., Berkeley, 

CA). 1985. NTIS, PC A25/MF AOI. File Number 
DE86002615. Contract W-7405-ENG-48. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A one dimensional Lagrange hydrodynamic computer model 
is presented that describes gas flow, compaction, ignition, and def- 
lagration processes in deformable porous beds. The model makes 
use of a consumable finite element cell that allows gas to flow 
through a compacting matrix. The model can be regarded as struc- 
tural in the sense that the initial cell dimension is directly related to 
mean particle size. Experimental investigation of the DDT phe- 
nomenon are typically carried out using long thick-walled tubes 
filled with a granular porous bed of reactive material. In this con- 
figuration, much of the process can be described by flow in one di- 
mension. Calculations are presented that simulate both squib initiat- 
ed and piston initiated experiments on porous HMX to point out 
various observed features. The purpose of the studies is to establish 
a basis for setting bounds on the physical parameters that describe 
such transient reaction processes. 
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14371 (CONF-850706—Vol.1, pp 268-274) Semi-analyti- 
cal approach to shock initiation in explosives. 
Huang, Y.K.; Starkenberg, J.J.; Arbuckle, A.L. (Army Bal- 
listic Research Lab., Aberdeen Proving Ground, MD). 
1985. NTIS, PC A25/MF AOl. File Number DE86002615. 
From 8. international symposium on detonation; Albuquer- 

on USA (15 Jul 1985). 

A partially reacted explosive as a two-phase, multicompon- 
ent mixture with Hugoniot states determined by the component Hu- 
goniots or equations of state and the mass fraction decomposed is 
described. Shock-to-detonation transition is represented by an ap- 
propriate succession of such states. This leads to a semi-analytical 
model of explosive burn. 


14372 (CONF-850706—Vol.1, pp 275-286) Detonation 
behavior of LX-14 and PBX-9404; theoretical aspect. Ree, 
F.H.; van Thiel, M. (Lawrence Livermore National Lab., 
CA). 1985. NTIS, PC A25/MF A0Ol. File Number 
DE86002615. Contract W-7405-ENG-48. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

An a priori theory of statistical mechanics to describe post- 
detonation behavior of explosives was developed. It is based on (1) 
reliable intermolecular potentials, (2) an accurate statistical mechan- 
ical theory of mixtures, and (3) an efficient technique to handle re- 
active multiphase mixtures. The detonation properties of LX-14 and 
PBX-9404 were computed. The Gibbs free energy of the mixture 
indicates that nitrogen will phase-separate from the rest of detona- 
tion products as do graphite or diamond. The theoretical Chapman- 
Jouguet (CJ) detonation velocities agree well with experiment but 
the CJ pressures show a small discrepancy. It is suggested that CJ 
experiments have been insensitive to slow carbon formation. Theo- 
retical results of overdriven shocks, the CJ adiabat, and several 
useful fits to the theory are discussed. 


14373 (CONF-850706—Vol.1, pp 287-295) Which equa- 
tion of state for carbon in detonation products?. Baute, J.; 
Chirat, R. (Commissariat a l’Energie Atomique, Villenuve- 
St-Georges, France). 1985. NTIS, PC A25/MF AOl. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

An improved self consistent version of the WCA4 equation 
of state for the fluid phase in detonation products is presented. 
From the study of CO, CH, and aromatic hydrocarbons, a possible 
behavior of the solid carbon phase appearing in their decomposition 
products is deduced. This interpretation applied to calculate Chap- 
man-Jouguet properties of highly carboned CHNO explosives 
allows one to obtain excellent agreement between theoretical and 
experimental results. Carbon in detonation products can be dia- 
mond, as predicted by its phase diagram, or in some graphite-like 
phase even if its phase diagram would imply diamond formation. 


14374 (CONF-850706—Vol.1, pp 296-304) Theory of 
application to 


dense molecular fluid equations of state with 

detonation products. Shaw, M.S.; Johnson, J.D. 
Alamos National Lab., NM). 1985. NTIS, PC A25/MF 
AO01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A very accurate perturbation theory for the thermodynamics 
of dense molecular fluids is presented and compared with molecular 
dynamics (MD) simulations for Nz and CO:. Application of the 
theory is made to detonation products resulting in very good agree- 
ment with experiment. 


(CONF-850706—Vol.1, 305-313) Detonation 
properties of high explosives tudes bey revised Kihara- 
Hikita equation of state. Tanaka, K. (National Chemical 
Lab. for Industry, Tsukuba, be, Japan. 1985. NTIS, PC A25/ 
MF AOl1. File Number DE8 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The detonation properties have been calculated by using re- 
vised Kihara-Hikita equation of state (KHT). KHT parameters are 
determined from experimental Hugoniot of the detonation products, 
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measured detonation velocities and pressures. The results show sat- 
isfactory agreement with experimental Chapman-Jouguet (C-J) data 
for general CHNO explosives by assuming the soft solid carbon. 
Non-ideal explosives which have large differences between calcu- 
lated detonation properties and experimental results are (1) CNO 
explosives, (2) explosives containing large amounts of ammonium 
nitrate except the intermolecular explosives, (3) aluminum and 
other metal loaded explosives and (4) explosives containing large 
amount of non-reactive hydrocarbons. 


14376 (CONF-850706—Vol.1, pp 314-321) Detonation 
temperature of nitromethane and some solid high explosives. 
Kato, Y.; Mori, N.; Sakai, H.; Tanaka, K.; Sakurai, T.; 
Hikita, T. (Nippon Oil and Fats Company, Ltd., Aichi, 
Japan). 1985. NTIS, PC A25/MF AO0l. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Detonation temperature of nitromethane and some solid high 
explosives (TNT, tetryl, PETN, RDX, and HMX) was studied with 
a four color pyrometer. It measured not only the temperature of 
detonation front, but also the temperature of detonation products 
after the interaction between detonation front and transparent anvil. 
The measured temperature of detonation products was compared 
with the results of numerical simulation performed using two-di- 
mensional Lagrangian hydrodynamic computer code. The good 
agreement was obtained between the measured and calculated tem- 
perature of detonation products. From these results, it was shown 
that the optical technique is capable of directly measuring the tem- 
perature of detonation products during isentropic expansion behind 
detonation front. 


14377 (CONF-850706—Vol.1, pp 322-329) Measurement 
of detonation temperature of co explosives with two 
color-optical fiber pyrometer. He, X.; Han, C.; Kang, S. 
(Xian Number 3 Chemical Industrial Institute, China). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A transient optical-electrical two-color pyrometer combined 
with optical-fiber have been developed for measuring detonation 
temperature of condensed explosives. The detonation temperature 
of NM and it’s mixtures which consist of different ratios of ni- 
troethane, acetone, chloroform or carbon tetrachloride, were meas- 
ured. When the additives are increased to a certain content, an 
interruption-redetonation phenomenon happens, which is caused by 
the failure waves. Effects of treatment methods of charge of solid 
explosives on measurement of detonation temperature have been 
studied. Air or propane seriously affects the intensity of detonation 
light, but propane is more luminous than air. Treatment of charge 
with vacuum is better than others. The detonation temperature of 
TNT, Tetryl, HMX and PETN was measured. 


14378 (CONF-850706—Vol.1, pp 330-337) Detonation 
products of insensitive cast high explosives. Volk, F.; Bathlet, 
H.; Schedlbauer, F.; Wagner, J. (Fraunhofer Institut fuer 
Treib- und Explosivstoffe, Pfinztal, West Germany). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Cast high explosives based on TNT/nitroguanidine (Nigu) 
and TNT/ammonium nitrate (AN) with and without different 
amounts of aluminium (Al) were initiated in a firing chamber in 
argon as the ambient gas. The detonation gas mixture as well as the 
solid reaction products were analyzed with the aim to determine 
the energy output and the completeness of the detonation reaction. 
The experimental analysis was compared with values calculated by 
using TIGER BKW and TIGER JCZ3 Codes. 


14379 (CONF-850706—Vol.1, pp 338-339) Jones-Wil- 
kins-Lee equation of state for HBX-1. Davison, D.K.; Garo- 
falo, D.R.; Lystad, H.A.; Lee, E.L. (Physics International 
Co., San Leandro, CA). 1985. NTIS, PC A25/MF AO1. 
File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 
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A Jones-Wilkins-Lee (JWL) equation of state for the explo- 
hydrody- 
nderwater 


sive HBX-1 was developed for use in tw 

namic calculations of underwater shock propagation. U: 
cylinder tests were performed in two and four-inch diameters to 
collect data on the effect of scaling the explosive charge. The ex- 
plosive was modeled with the chemical equilibrium computer pro- 
gram TIGER to determine the effects of changes in constituents. 
The resulting equation of state is presented in a tabular form from 
which the coefficients for a given charge size and explosive compo- 
sition are interpolated. 


(CONF-850706—Vol.1, pp 340-345) E.O.S. of 
detonation products obtained from symmetrical deflection of 
liners investigated by laser interferometry techniques. Gi- 
menez, P.; de Longueville, Y.; Saint-Martin, C. (Centre 
d'Etudes de Gramat, France). ‘1985. NTIS, PC A25/MF 
A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, —_ USA (15 Jul 1985). 

An experimental test is presented to determine the coeffi- 
cients of the J.W.L. equation of state of detonation products. The 
described configuration is a symmetrical plane test monitored by an 
interferometric device. Hydrodynamic calculations and an experi- 
mental analysis allow one to select the best material and set-up di- 
mensions. The use of an interferometric device represents a major 
improvement. It appears to be possible to entirely characterize the 
detonation products by use of a single experiment. This experimen- 
tal approach could be considered as a hopeful way to investigate 
the form of the E.O.S. for detonation products. The method has 
been applied to a cast PBX (octorane 86A). 


14381 (CONF-850706—Vol.1, 346-357) Models of 
explosively driven metal. Dehn, ye (Army Ballistic Re- 
search Lab., Aberdeen Proving Ground, MD). 1985. NTIS, 
PC A25/MF A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Relations between the Taylor and Gurney Models of explo- 
sively-filled cylinders are discussed. A method is then introduced 
which simplifies Taylor’s model, expressing his results in formulas 
not much more complicated than Gurney’s for launch speeds. The 
time-and-angle-dependencies of Taylor's model are retained, making 
his model as easy to use as the time-dependent variations of 
Gurney’s model. Finally, Taylor’s model (both original and simpli- 
fied) is extended to planar geometry, much as Gurney’s formula 
was extended. These formula’s should be useful in design work 
which requires space-time trajectories which are accurate enough 
to offer insight without the labor required for great precision. 


(CONF-850706—Vol.1, pp 358-365) Effects of 
material microstructure on the sensitivity of porous 
granular explosives. Tobe P.A. (Sandia National Labs., 
Albuquerque, NM). 1985. NTIS, PC A25/MF AOl. File 
Number DE86002615. Contract AC04-76DP00789. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The influence of material microstructure on the shock sensi- 
tivity of porous granular explosives is investigated. The analysis is 
based on the assumption that hot spot formation occurs exclusively 
by means of the mechanism of pore collapse due to shock loading. 
Defined within the analysis are the pore size and spacing param- 
eters § and A associated with the initial grain size and density re- 
spectively and shown to be influential on the shock initiation char- 
acteristics of the explosive. Results show that hot spots formed in 
explosives with microstructures displaying a 8 < 1 exhibit reduced 
temperatures to the point where they may be sufficiently inad- 
equate to ignite the grain burning process essential to the initiation 
process. 


14383 (CONF-850706—Vol.1, pp 366-374) Three-dimen- 
sional hydrodynamic hot-spot model, Mader, C.L.; Kershner, 
J.D. (Los Alamos National Lab., NM). 1985. NTIS, PC 
A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 
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The interaction of a shock wave with a single air hole and a 
matrix of air holes in PETN, HMX, and TATB has been numeri- 
cally modeled. The hot-spot formation, interaction, and the result- 
ing build up toward detonation were computed using three-dimen- 
sional numerical Eulerian hydrodynamics with Arrhenius chemical 
reaction and accurate equations of state according to the hydrody- 
namic hot-spot model. The basic differences between shock sensi- 
tive explosives (PETN, HMX) and shock insensitive explosives 
(TATB, NQ) may be described using the hydrodynamic hot-spot 
model. The reactive hydrodynamics of desensitization of heteroge- 
neous explosives by a weak preshock has been numerically mod- 
eled. The preshock desensitizes the heterogeneous explosive by 
closing the air holes and making it more homogeneous. A higher 
pressure second shock has a lower temperature in the multiple 
shocked explosive than in single shocked explosive. The multiple 
shock temperature may be low enough to cause a detonation wave 
to fail to propagate through the preshocked explosive. 


14384 (CONF-850706—Vol.1, pp 375-384) Modeling 
heterogeneous high explosive burn with an explicit hot-spot 
process. Tang, P.K.; Johnson, J.N.; Forest, C.A. (Los 
Alamos National Lab., NM). 1985. NTIS, PC A25/MF 
A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A method of treating high explosive burn with a multi-step 
process which includes the hot-spot excitation, decomposition, and 
the propagation of reaction into the region outside the hot spots is 
presented. The basic features of this model are the separation of the 
thermal-mechanical and chemical processes, and the partition of the 
explosive into hot spots and the region exclusive of the hot spots. 
The thermal-mechanical aspects are formulated in a way similar to 
the chemical process. The combined processes lead to a set of rate 
equations for the mass fractions of reactants, intermediate states, 
and final products. The rate are expressed initially in terms of gen- 
eral characteristic times, but with specific phenomenological corre- 
lations introduced in the final model. Computational examples are 
given of simulated flyer plate impacts, short-shock initiation, corner 
turning, and shock desensitization. 


14385 (CONF-850706—Vol.1, pp 385-399) Cavity col- 
lapse in energetic materials. Frey, R.B. (Ballistic Research 
Lab., Aberdeen Proving Ground, MD). 1985. NTIS, PC 
A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

e mechanics of cavity collapse in an energetic material 
was studied. During cavity collapse, several mechanisms can act in- 
dividually or collectively to produce high temperature hot spots. 
Our goal is to understand how pressurization rate, cavity size, and 
material parameters affect hot spot formation. For this purpose we 
have considered the collapse of spherical cavities using a modified 
form of the model of Carroll and Holt. Using this analysis, we can 
consider hot spots produced by inviscid plastic work, viscoplastic 
work, gas phase heating, or solid phase compression (which occurs 
as the result of high pressures produced when material collides at 
the center of the cavity). Under the proper conditions, each of 
these mechanisms may be dominant, but viscous heating is the most 
efficient mechanism and is dominant when the rise time of the pres- 
sure is short, viscosity is high, and/or yield stress is low. The con- 
ditions under which the other mechanisms are dominant and the de- 
pendence of hot spot temperatures on the pressurization rate, cavity 
size, and material properties are discussed. Cavity size and melt 
point have an interesting effect on the computed temperatures. 
Melting is significantly desensitizing when the cavities are small but 
can be sensitizing for larger cavities. 


14386 (CONF-850706—Vol.1, pp 400-406) Modelling of 
DDT in granular explosives. Verbeek, H.J. (Prins Maurits 
Lab., TNO, Rijswijk, Netherlands). 1985. NTIS, PC A25/ 
MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A description is given of the set-up of the DDT model that 
is being developed at PML. The results of two types of simulation 
are presented and the merits and shortcomings of the model are dis- 
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cussed. Finally, it is indicated where the code needs improvement 
and in what direction the model will be further developed. 


14387 (CONF-850706—Vol.1, pp 407-415) Mechanism 
of the reaction hot spots origin at liquid explosives detona- 
tion, Dremin, A.N.; Klimenko, V.Yu.; Kosireva, I.Yu. (In- 
stitute of Chemical Physics, Chernogolovka, USSR). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The three-stage model of the reaction hot spots origin at 
liquid explosives detonation has been developed. The interaction of 
the shock wave front with the density nonhomogeneities in liquid 
was investigated by the nonequilibrium molecular dynamic method. 
It was revealed that the passing shock front changes small density 
negative fluctuations into large temperature fluctuations (overheat- 
ed micro-regions). The regions turn into the decomposition reaction 
hot spots as the reaction rate inside the overheated micro-regions is 
5-10 orders of magnitude faster than that in the surrounding sub- 
stance. During the next stage the further increase of the reaction 
hot spots takes place due to the decomposition reaction chain 
nature. In case the decomposition is exothermic and if the hot spots 
reach some proper size, their further development will correspond 
to the thermal explosion regularities. The interpretation of the reac- 
tion hot spots origin at nitromethane detonation is proposed in 
terms of this three-stage model. 


14388 (CONF-850706—Vol.1, pp 416-424) Time-re- 
solved spectroscopic studies of detonating heterogeneous ex- 
plosives. Trott, W.M.; Renlund, A.M. (Sandia National 
Labs., Albuquerque, NM). 1985. NTIS, PC A25/MF AOl1. 
File Number DE86002615. Contract AC04-76DP00789. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Emission spectroscopy and pulsed-laser-excited Raman scat- 
tering methods have been applied to the study of detonating hetero- 
geneous explosives, including PETN, HMX and HNS. Time-re- 
solved spectra of emission from detonating HNS show ‘he evolu- 
tion of features due to electronically-excited radical species. For 
HNS, the CN(B-X) system near 388 nm has been studied at a wave- 
length resolution of 0.5 A. Boltzmann vibrational temperatures 
have been calculated by comparing the experimental data with 
computer-simulated spectra. These temperatures are consistent with 
the expected trend of detonation temperature as a function of 
charge density. Using 532-nm laser excitation, single-pulse Raman 
scattering measurements have been made at the free surface of det- 
onating HMX and PETN samples. Monotonic attenuation of 
Raman scattering intensity over a 100-ns interval is observed after 
detonation front arrival at the free surface. Depletion of the Raman 
signal occurs prior to significant loss of the scattered laser light. 
The significance of the Raman measurements as a possible probe of 
reaction zone length in detonating explosives is discussed. 


14389 (CONF-850706—Vol.1, pp 425-431) Real time 
analysis of PETN detonation products. Blais, N.C.; Valentini, 
J.J. (Los Alamos National Lab., NM). 1985. NTIS, PC 
A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The freely expanding gases from the detonation of pentae- 
rythritol tetranitrate (PETN) pellets were analyzed as rapidly as the 
molecules arrived at the mass spectrometer detector. It was found 
that all of the products arriving at the detector earliest, irrespective 
of mass, had the same velocity, 11 km s~' and peaked at 5 km s~4. 
The width of the time distributions varied from one species to an- 
other. Mass and velocity spectra of the important products were 
obtained and the most intense signals were found to be H2O, CO, 
and COs, but H2O was by far the largest. Smaller signals arising 
from O, HCN, HCO, and NO: were also found. Comparisons of 
the spectrum with other experiments are discussed. 


14390 (CONF-850706—Vol.1, pp 432-440) Static high 
pressure study of nitric oxide chemistry: proposed mechanism 
for nitric oxide detonation. Swanson, B.I.; Agnew, S.F.; 
Greiner, N.R. (Los Alamos National Lab., NM). 1985. 
NTIS, PC A25/MF AOl1. File Number DE86002615. 
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From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The chemistry of nitric oxide under static high pressure con- 
ditions has been studied using diamond anvil cells and spectrosco- 
pic methods. Pressurized samples warmed rapidly to room tempera- 
ture undergo facile disproportionation to form NzO, N2Os, N2O. 
and NO*NOs;~. Nitric oxide maintained at 80 K is observed to 
react at ca. 2.5 GPa to form, dominantly, No, O2 and NO* NO;~. 
The complex chemistry of nitric oxide is best explained in terms of 
two competing primary reaction mechanisms involving the direct 
formation of Nz and Oz, and disproportionation to form N2O and 
NO*NO;~. The disproportionation reaction, which is favored 
under higher temperature conditions, releases two-thirds of the 
total energy content, and is believed to be important in the early 
chemistry accompanying shock-initiation of nitric oxide. Laborato- 
ry scale detonation studies, where the gaseous products are ana- 
lyzed spectroscopically, show evidence for, dominantly, dispropor- 
tionation and a small amount of N2/O2 production. This study 
points to the importance of condensed phase concerted reactions as 
well as ions and ionic reaction mechanisms in the shock initiated 
detonation of HE’s. 


14391 (CONF-850706—Vol.1, pp 441-448) Paramagnetic 
decomposition products from energetic materials. Pace, M.D.; 
Britt, A.D.; Moniz, W.B.; Stec, D. III. (Naval Research 
Lab., Washington, DC). 1985. NTIS, PC A25/MF AOl1. 
File Number DE86002615. 

From 8. international symposium oa detonation; Albuquer- 
que, NM, USA (15 Jul — 

During thermal or photochemical decomposition certain en- 
ergetic materials including cyclotrimethylenetrinitramine (RDX) 
and cyclotetramethylenetetranitramine (HMX) evolve molecular 
products which are paramagnetic. These products (more commonly 
called free radicals) are detected by using electron paramagnetic 
resonance (epr) spectroscopy. Epr spectra of nitroxyl radicals are 
observed from both photochemical and thermal decomposition of 
these nitramines in the solution phase. An unsolved epr spectrum of 
RDxX< in solution at 170°C matches that observed during liquefac- 
tion of RDX at 200°C. Recent work includes nmr and epr results 
from spin trapping to detect transient radicals in solution phase 
RDxX in the temperature range 130°-150°C (ca. 50°-70°C below the 
decomposition temperature of this material). The identification of 
the spin trapped products has been hampered by broad linewidths 
and weak hyperfine couplings. Research in progress includes the 
application of specialized traps and isotopically labeled energetic 
materials to enhance spectral analysis and to provide structural in- 
formation about the adduct radicals. 


14392 (CONF-850706—Vol.1, pp 449-457) Influence of 
formulation variables on the growth of reaction in plastic 
bonded explosives. Fleming, K.A.; Bird, R.; Burt, M.W.G-.; 
Whatmore, C.E. (MOD (PE) AWRE, Reading, England). 
1985. NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Twelve HMX-based plastic bonded explosives have been de- 
veloped and evaluated in a small-scale hazard test, to gain a better 
understanding of the factors influencing the explosive response of 
pressed charges. Experiments are described which have attempted 
to distinguish between the effects on explosive response of HMX 
content, initial HMX particle size, the type of binder and the HE 
mechanical properties. The explosive response was measured using 
the AWRE Laboratory Scale Explosiveness Test and the mechani- 
cal properties were measured using an instrumented drop-weight 
apparatus. The explosive response was found to be mainly deter- 
mined by the HMX loading and particle size, with small contribu- 
tions being due to the type of binder and the HE mechanical prop- 
erties. 


14393 (CONF-850706—Vol.1, pp 458-469) Shock desen- 
sitization of PBX-9404 and Composition B-3. Campbell, 
A.W.; Travis, J.R. (Los Alamos National Lab., NM). 1985. 
NTIS, PC A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

PBX-9404 and Composition B-3 were desensitized by sub- 
jecting them to shocks in the pressure range 10 to 24 kbar. Results 
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show that the collapse of voids, and thus the activation of hot spots 
by shock waves, takes time and may require more than 5 ps. This 
time is, in a way, a counterpart of the induction time for shock ini- 
tiation of a homogeneous explosive. Gittings’ data are adduced to 
extend the results to 100 kbar and to show that at high pressures 
desensitization occurs in a very brief time window. When the voids 
have been collapsed, the relatively homogeneous explosive is resist- 
ant to detonation through an Arrhenius type of reaction because of 
the lower shock temperature resulting from double shocking. This 
conclusion is supported by experiments on single crystals of HMX 
and by shock temperature calculations. The time required for de- 
sensitization of PBX 9404 is related to pressure by the expression 
p/sup 2.2/ tau = 1150. 


14394 (CONF-850706—Vol.1, pp 470-479) Explosive ini- 
tiation by very small conical shaped charge jets. Vigil, M.G. 
(Sandia National Labs., Albuquerque, NM). 1985. NTIS, PC 
A25/MF AO1. File Number DE86002615. Contract AC04- 
76DP00789. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Very small conical shaped charge (CSC) jets were used to 
initiate four different secondary explosives. The liner thicknesses 
varied between 0.076 and 0.127 mm. LX-13 (80% PETN and 20% 
SYLGARD) explosive was used to drive the conical liners to form 
the CSC jets. The CSC jet velocities varied between 3.6 and 6.5 
mm/ps. The jet tip diameters ranged between 0.041 and 1.10 mm. 
The explosive acceptor or target diameters were varied between 
1.90 and 19.1 mm. The lateral confinement of the acceptor explo- 
sives was minimal. Relationships for critical jet initiation energy 
and dimensionless explosive/jet parameter as a function of initiation 
parameters are developed. The jet initiation data from this investi- 
gation as well as previously published data are shown to be consist- 
ent with the developed relationships. The threshold initiation pa- 
rameter (jet velocity squared times jet diameter) for LX-13, PETN, 
PBX-9407, and TETRYL were experimentally determined to be 
0.011, 0.0130, 0.041, and 0.044 cm*/ps?, respectively, for copper jets 
impacting bare explosive acceptors. The lower values for the LX- 
13 and PETN indicate these two explosives are more sensitive to 
shock initiation than PBX-9407 and TETRYL explosives. 


14395 (CONF-850706—Vol.1, pp 480-489) Experimental 
studies concerning the response of intermediate explosives to 
thermal stimuli. Hutchinson, C.D. (R.A.R.D.E., Fort Hal- 
stead, England). 1985. NTIS, PC A25/MF AOl. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

For sometime now efforts have been made to replace tetryl 
as a booster explosive in conventional munitions because of its 
health hazard and because of its very violent response to accidental 
stimuli. The explosives considered for use as tetryl replacements 
have been examined in a number of small-scale tests whereby their 
critical temperature for self-heating in small cylindrical geometries 
are predicted and experimentally measured and the behavior of 
these materials in a liquid fuel-fire have been assessed. As well as 
giving an estimate of the maximum temperature these materials will 
sustain before exploding, these tests indicate the magnitude of their 
response on exploding (their explosiveness). It is shown that DSC- 
derived Arrhenius kinetics can give good predictions of practical 
situations, including, it is argued, complete weapon systems. It is 
shown that TATB-containing nitramine boosters provide one possi- 
ble solution to the problem and, in circumstances where the low- 
temperature response of these materials is unacceptable, other heat- 
resistant explosives are available but their explosiveness must also 
be taken into account before decisions are taken. 


14396 (CONF-850706—Vol.1, pp 490-496) Derivation of 
the P?T detonation criterion. Walker, E.H. (Army Ballistic 
Research Lab., Aberdeen Proving Ground, MD). 1985. 
NTIS, PC A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

An approximate closed form equation is derived for the criti- 
cal P*T criterion for explosive initiation based on the shear band 
theory of explosive initiation. The theory assumes that shock load- 
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ing of explosives produces a calculable shear velocity resulting in 
shear band formation. Heating within the shear bands leads to hot 
spot formation which in turn leads to explosive initiation. As an ex- 
ample of the use of the derived equation, P*?T for Composition-B is 
calculated. 


14397 (CONF-850706—Vol.1, pp 497-501) Shock initi- 
ation of HNAB by electrically driven flyer plates. Hasman, 
E.; Gvishi, M..; Segalov, Z.; Carmel, Y.; Ayalon, D.; Solo- 
monovici, A. (Government of Israel, Dept. of Science, 
Haifa). 1985. NTIS, PC A25/MF "AOI. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 

ue, NM, USA (15 Jul 1985). 

The shock initiation threshold of HNAB (Hexanitroazoben- 
zene) explosive has been measured using pressure pulses generated 
by flyer plate impact. The flyer plates were accelerated by an elec- 
trically exploded metallic foil (electric gun) up to velocity of 2.5 
mm/psec generating impact pressures up to 4.5 GPa lasting be- 
tween 40 nsec and 210 nsec. It was found that as the pressure dura- 
tion gets longer, the initiation threshold curve swings away from 
the P*tau = constant. For long (200 nsec) pulses, the initiation cri- 
terion becomes one of a constant pressure. This constant threshold 
pressure is 2.9 GPa at 1.6 gr/cm® (grain size is 5um). Decreasing 
the density or the grain size of the explosive reduced the impact 
pressure threshold. No difference was found between the threshold 
sensitivity of the two polymorphic phases HNAB (I, II). 


14398 (CONF-850706—Vol.1, pp 502-508) Shock sensi- 
tivity and performance of several high nae Kroh, M.; 
Thoma, K.; Arnold, W.; Wollenweber, U. (Messerschmitt- 
Boelkow-Biohm GmbH, Schrobenhausen, ‘West Germany). 
1985. NTIS, PC A25/MF AO1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A series of experimental and theoretical investigations have 
been performed on several explosives to get shock initiation and 
performance data such as shock to deflagration and deflagration to 
detonation transition pressure thresholds, critical energies for shock 
initiation, detonation velocities, detonation pressures and Gurney 
velocities. A modified gap test arrangement was used to determine 
the shock to deflagration to detonation transition (SDDT) behavior. 
The result is a characteristic SDDT curve which exhibits the well 
defined transition from shock to deflagration at low pressures and 
the following build up to detonation. Using the pressure time pro- 
file of the shock wave which is transmitted into the acceptor 
charge and causes a chemical reaction, the critical energy for shock 
initiation can be calculated. To determine the performance of the 
explosives cylinder test experiments and BKW computer code cal- 
culations have been carried out. The values such as Gurney veloci- 
ty, detonation velocity and detonation pressure which were calcu- 
lated give a good description of the explosive performance. 


14399 (CONF-850706—Vol.1, pp 509-514) Hugoniots 
and reaction rates from EMV gauge measurements and La- 
grange analysis. Jiao, Q.; Ding, J.; Liang, Y.; Huang, Z.; 
Zhao, H. (Beijin: Institute o Technology, China). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A reactive flow Lagrange analysis technique is formulated in 
which the only data required are that from the EMV gauge meas- 
urements instead of from both velocity and stress gauge. The one 
dimensional planar shock initiation of BH-1 explosive, a formulation 
containing mainly RDX, was investigated. The particle velocity 
history was measured by EMV gauges. The Hugoniot of the explo- 
sive and its reaction rates were obtained. 


14400 (CONF-850706—Vol.i, pp 515- oo Pressure var- 
iation upon initiation of cast RD RDX/ENT 50/ 50 charge by di- 
verging shock wave. Titov, V.M.; Karakhanov, S.M.; Bordzi- 
lovsky, S.A. (Lavrentyev Institute of H ydrodynamics, No- 
vosibirsk, USSR). 1985. NTIS, PC A25/MF AOl. File 
Number DE86002615. 
From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 
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Pressure evolution was investigated in a transient zone upon 
explosive initiation by a diverging shock wave. The detonation 
wave shape was controlled by streak-camera records. To measure 
profiles P(h,t), where h was the Lagrange distance, t time, strain 
compensated piezo-resistive gauges were used. The analysis of the 
form of profiles P(h,t) and pressure variation P/sub s/(R) along the 
shock trajectory R(t) showed that the flow parameters behind the 
hemispherical diverging detonation front monotonically changed, 
i.e., pressure decreased along the particle path and increased along 
the shock trajectory. To estimate the heat release rate along the 
shock trajectory, the generalized kinetic characteristics P was used 
related to flow derivatives. The estimates obtained from the experi- 
mental relations P(h,t) and P/sub s/(R) showed that the heat re- 
lease rate along the shock trajectory P/sub s/(R) for 3.8 GPa to 
21.5 GPa monotonically increased with increasing pressure for 
plane and diverging waves. Over the range P = (8 - 17)GPa the 
relations P/sub s/(P) coincided for both cases. The peculiarities of 
P/sub s/(R) dependence for the direction at a = 45° to the initiat- 
ing pulse and the maximum available on the failure curve were ex- 
plained by the hydrodynamic loss related to the wave divergence. 


14401 (CONF-850706—Vol.1, pp 523-527) -—< ~;F 
study of spherically diverging — waves. Aveille, J.; 
Baconin, J.; Carion, N.; Zoe, J. (Commissariat a l’Energie 
Atomique, "Courtry, France). 1985. NTIS, PC A25/MF 
A01. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Spherical diverging detonation waves which are intrinsically 
unsteady were experimentally studied. For this, a special explosive 
device called LOGOSPHERE which provides good measurements 
of diverging detonation celerity was devised for detonation wave 
radii from 70 mm to 230 mm. Three different explosives HMX and 
TATB compositions were tested. The data were fitted by means of 
a linear relationship between the detonation celerity and the curva- 
ture of the wave. The results compare favorably to those obtained 
in the axisymmetric case of explosives cylinders. 


14402 (CONF-850706—Vol.1, pp 528-532) Measurement 
of two-dimensional shock wave velocities and 2 composite- 
probe. Fu, X. (Beijing Institute of Technology, China). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The difficulties of measuring two-dimensional shock wave 
velocity are discussed. A method of measuring shock wave form 
and velocity on a triple spherical target is described. According to 
the properties of oblique shock waves, a formula for experimental 
data treatment has been deduced by geometrical analysis. A new 
coaxial composite-probe which can measure both optical and elec- 
trical signals has been developed. Experimental results show that 
this kind of probe is favorable. 


14403 (CONF-850706—Vol.1, pp 533-538) Retonation 
phenomenon in solid explosives. Ding, J. MH, Zs Ho, BD. 
Deng, Q. (Beijing Institute of Technology, China). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The retonation phenomenon in solid explosives was investi- 
gated both experimentally and theoretically. Different shock pres- 
sures are created on the surface of a plastic bonded HMX explosive 
BO-1 with metal flyers driven by a plane wave generator. The 
manganin stress gage is used to measure the change of the stress on 
the shocked surface. It was found that the @retonation may appear 
in the solid explosive when the initial shock is weak and that the 
explosive is only partially reacted. 


14404 (CONF-850706—Vol.1, pp 539-547) Theoretical 
axisymmetri 


analysis of the shape of a steady ical reactive 
shock front in cylindrical charges of high explosive. A curva- 
ture - diameter relationship. Chaisse, F.; Servas, J.M.; 
Aveille, J.; Baconin, J.; Carion, N.; Bongrain, P. (Commis- 
sariat a l'Energie Atomique, Courtry, France). 1985. NTIS, 
PC A25/MF AO1. File Number DE86002615. 
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From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The shape of an axisymmetric steady detonation front in a 
high explosive was analyzed using the natural coordinate system. 
Thus, the flow equations associated with the jump relations allow 
one to write two differential equations governing the shape of the 
front. The radius of curvature on the axis is an unknown parameter 
of the solution. Its value is determined by matching the calculated 
front with the experimental one within 2.10~' mm. A comparison of 
the thicknesses of the reactive layers in TATB and HMX composi- 
tions is achieved through a relationship joining the radius of curva- 
ture on the axis, the layer thickness, and the unconfined charge di- 
ameter. 


14405 (CONF-850706—Vol.1, pp 548-555) Generalized 
C-J condition for simple axial flow with a spherical shock 
front: its application to the slurry explosives. Matsui, H.; 
Moritani, A.; Yoneda, K.; Asaba, T. (Univ. of Tokyo, 
Japan). 1985. NTIS, PC A25/MF AOl. File Number 
DE86002615. 

From 8. international symposium on detonation; Albuquer- 

ue, NM, USA (15 Jul 1985). 

A ‘simple theory with a generalized C-J condition was tested 
by solving the conservation equations for axial symmetric flow 
with an approximation of the loss term induced by the shock front 
curvature. The radius was estimated by simplifying the boundary 
condition at the interface of the unreacted explosive and the wall 
material. The realistic equations of state were used both for un- 
reacted explosive and the reaction products. A confinement factor 
is introduced so that the effects of the radius of the explosive as 
well as the wall material can be discussed. Experimenial results on 
the diameter effect of the slurry explosive are compared with the 
theory. 


14406 (CONF-850706—Vol.1, pp 556-564) Determina- 
tion of transient and kinetic characteristics in simulating 
RDX/INT 50/50 charge initiation. Titov, V.M.; Lobanov, 
V.F.; Bordzilovsky, S.A.; Karakhanov, S.M. (Lavrentyev 
Institute of Hydrodynamics, Novosibirsk, USSR). 1985. 
NTIS, PC A25/MF A0O1. File Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, “= USA (15 Jul 1985). 

A numerical simulation of the RDX/TNT 50/50 initiation 
by shock waves within the framework of a gas dynamical model is 
discussed. To describe detonation waves, the explosive decomposi- 
tion in the reaction zone was defined by the macrokinetics equa- 
tion. The basic parameters of the equation were improved by com- 
paring the computer and experimental pressure profiles. The fea- 
tures of the initiating shock wave velocity variation under the 
impact of the aluminum plate of finite thickness upon a test charge 
were found. The computer results allow one to determine the dis- 
tance of run to detonation in dependence on initial shock pressure. 
The dynamics of pressure and specific volume variation at different 
stages of the initiating wave transition to the stationary detonation 
regime was considered. It was established that the volumetric 
energy-release rate p = dp/dt+ + (C/V)? dV/dt achieves maxi- 
mum values throughout the transient zone, when pressure behind 
the initiating wave front becomes equal to Chapman-Jouguet pres- 
sure at a steady state detonation. 


14407 (CONF-850706—Vol.1, pp 565-573) Comparison 
of experimental data on detonation vel locity and Chapman- 
Jouguet pressure vs initial HE density with predictions from 
Ree’s model equation of state. Steinberg, D.J. (Lawrence 
Livermore National Lab., CA). 1985. rIS, PC A25/MF 
A01. File Number DE86002615. Contract W-7405-ENG-48. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Data on the change of detonation velocity and Chapman- 
Jouguet pressure vs initial HE density for RDX and HMX have 
been compared with the theoretical predictions of Ree for PBX 
9404. Ree’s model predicts breaks or changes in the slope of these 
curves due to the solidification of carbon and the formation of a 
separate, nitrogen-rich phase. There is good evidence for the solidi- 
fication of carbon at rho/sub 0/ about 1.15 g/cc, but the evidence 
for the nitrogen phase separation at rho/sub 0/ about 1.56 g/cc is 
conflicting. 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


(CONF-850706—Vol.2, pp 577-584) Response of 
confined explosive charges to fragment impact. Barker, M.A.; 
Bassett, J.V.; Connor, J.; Hubbard, P.J. (Royal Armament 
Research and Development Establishment, Kent, England). 
1985. NTIS, PC A10/MF A0Ol1. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A simple test of the response of cased explosive charges to 
high velocity fragment impact is described and results are presented 
for a range of explosives. It is shown that the minimum velocity of 
impact producing the most violent type of response in each explo- 
sive does not correlate well with the shock sensitivity of the explo- 
sive. However, a good correlation with explosiveness as measured 
in the RARDE Small-Scale Burning Tube Test was observed. The 
significance of this observation is discussed in the context of at- 
tempts to model fragment impact and proposals for more quantita- 
tive studies are made. 


14409 (CONF-850706—Vol.2, pp 585-592) Pressure- 
shear loading of PBX-9404. Chhab bildas, L.C.; Kipp, M.E. 
(Sandia National Labs., Albuquerque, NM). 1985. S, PC 
A10/MF A011. File Number DE86002616. Contract AC04- 
76DP00789. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

One dimensional pressure-shear loading techniques have 
been used to obtain estimates of dynamic shear strength of PBX 
9404 over the stress range of 0.3 to 1.0 GPa. A single-stage com- 
pressed gas gun was used to obtain normal impact of a projectile on 
a Y-cut quartz crystal with an explosive sample bonded to its rear 
surface. The anisotropic nature of the Y-cut quartz results in a two- 
wave structure having particle velocities in both the longitudinal 
and transverse directions. Results of these experiments indicate that 
a maximum shear stress of 0.04 Gpa is obtained. The pulse ampli- 
tude and the sample thickness in the present experiments are not 
optimal to investigate the reaction sensitivity to shear loading. Nu- 
merical simulations of these experiments based on a thermomechan- 
ical, and an elastic, perfectly plastic model, are reported. 


14410 (CONF-850706—Vol.2, pp 593-598) Superposition 
of shock waves and reaction waves for the initiation of high 
explosive charges. Held, M. (Messerschmitt-Boelkow-Blohm 
GmbH, Schrobenhausen, West Germany). 1985. NTIS, PC 
A10/MF AO01. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

For the investigation of detonative centering devices, a so- 
called biplanar observation method is well suited. With this 
method, the wave front of the donor charge and the symmetry of 
the wave at the output side of the acceptor charge were measured 
with high resolution. With channel plates made of 6 mm thick brass 
a superposition of the shock that had passed across the carrier plate 
and of the reaction wave emanating from the transfer charge was 
found. Surprisingly, for a critical transfer charge diameter the off- 
center distance of the detonation wave at the output of the accep- 
tor charge is larger than that of the wave at the input. In this case, 
the time delay is relatively large. If the diameter of the transfer 
charge is increased by a factor of two compared to the critical di- 
ameter, a symmetric detonation wave is produced with no addition- 
al time delay. 


14411 (CONF-850706—Vol.2, pp 599-607) Numerical 


simulation of jet penetration of and TATB explosives. 
Pirotais, D.; Plotard, J.P.; Braconnier, J.C. (Commissariat a 
l’Energie Atomique, Villeneuve-St.-Geor es, France). 1985. 
NTIS, PC A10/MF A0O1. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The initiation of aluminum coated X2 and T2 (HMX and 
TATB explosives) by the impact of shaped charge iets was studied 
both experimentally and numerically. The numerical calculations 
agree well with all the experimental data, and show the mechanism 
of initiation for these explosives. X2 is initiated by the precursor 
shock travelling through aluminum. For T2, the reactive wave pro- 
duced by this precursor shock must be sustained by the following 
compression wave in order to build up to detonation. 





45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


14412 (CONF-850706—Vol.2, pp 608-613) Sensitivity 
and performance characterization of DINGU. Stinecipher, 
M.M.; Stretz, L.A. (Los Alamos National Lab., NM). 1985. 
NTIS, PC A10/MF A011. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

DINGU, as a relatively insensitive HE, may have interesting 
applications. Better methods for preparation and characterization 
have been studied. A particle size suitable for for:aulating this com- 
pound into a PBX has been achieved and DINGU/binder has been 
tested by plate dent. The sensitivity of DINGU has been compared 
with that of TATB in small-scale tests. 


14413 (CONF-850706—Vol.2, pp 614-621) Effect of 
some additives on the closed bomb burning and ignitability of 
RDX/INT (60/40). Velicky, R.W.; Voigt, H.W.; Voreck, 
W.E. (Army Research and Development Center, Dover, 
NJ). 1985. NTIS, PC A10/MF AOl. File Number 
DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 5 ef 

The burning and ignition properties of Composition (Comp) 
B were studied so that formulation modification could be made that 
would reduce gun projectile in-bore thermal explosions. Comp B 
first burns on its surface like a gun propellant; then, at a pressure 
near 100 MPa, a sudden breakup burning phase develops. New sur- 
face area is created at a phenomenal rate, and this is the cause of 
the catastrophic reaction rates that it can experience. Coating its 
RDX constituent with a protectant significantly slows this reaction 
rate. It appears to do this by inhibiting the rate at which the RDX 
is released from the TNT matrix for burning, probably by infinitesi- 
mally delaying the ignition of the RDX in the particle ignition se- 
quence. A new test that evaluates explosive ignitability as a func- 
tion of pressure and energy indicates that an RDX protective coat- 
ing may also increase the level of thermal ignition and delay the 
onset of a thermal explosion. Collectively, these three desirable 
properties, caused by a single modification, may significantly 
reduce the incidence of in-bore explosions where casting flaws 
would have precipitated this event. 


14414 (CONF-850706—Vol.2, pp 622-630) Sensitivity 
analysis of the ideal detonation state to errors in molecular 
properties and intermolecular force parameters. Brown, W.B. 
(Univ. of Manchester, England). 1985. NTIS, PC Al0/MF 
AO01. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A sensitivity analysis of calculations of the ideal detonation 
state to errors in intramolecular and intermolecular parameters is 
presented, based on the Hellmann-Feynman formula of statistical 
mechanics. Equations are derived for discussing the accuracy of the 
calculation of the detonation velocity and the temperature, pressure 
and density of the Chapman-Jouguet point in the general case of 
mobile chemical equilibrium. In the special case of frozen chemical 
equilibrium comparatively simple equations are derived for overall 
fractional changes in molecular parameters, and in particular for 
inter-molecular well-depths epsilon, collision diameters o and re- 
pulsion indices a. Quantitative results are presented for a typical 
case, and are mainly in agreement with intuitive thinking, although 
some details are unexpected. 


14415 (CONF-850706—Vol.2, pp 631-640) Compressive 
reaction in porous beds of energetic materials. Sandusky, 
H.W.; Bernecker, R.R. (Naval Surface Weapons Center, 
Silver Spring, MD). 1985. NTIS, PC A10/MF AO1. File 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The rapid growth of reaction that occurs in the final stages 
of deflagration-to-detonation (DDT) transition in porous materials 
is initiated by high strain rate deformation within a strong compres- 
sive wave. To study the compressive reaction mechanism, porous 
beds of various energetic materials were radially confined and sub- 
jected to a long duration (>200 ps), low-level shock loading 
(<180 MPa). For loadings which exceeded the reaction threshold 
(13-76 MPa), the time delay for detecting reaction appeared to be 
inversely proportional to the square of the average material stress. 
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Somewhat higher loadings (35-108 MPa) resulted in rapid growth 
of reaction for those materials without an inert binder. In high con- 
finement tubes the rapid growth of reaction would build to detona- 
tion. Higher loadings were required for a transition in low confine- 
ment tubes. Relatively long run distances to detonation (36-140 
mm) reasonably agree with extrapolation of higher pressure data 
found in the literature for several porous materials. 


14416 (CONF-850706—Vol.2, pp 641-649) Modeling of 
reaction buildup processes in shocked porous explosives. Kim, 
K.; Sohn, C.H. (Korea Advanced Institute of Science and 
Technology, Seoul). 1985. NTIS, PC A10/MF AOl. File 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Various mechanical deformation mechanisms such as shock 
interaction with discontinuities, friction, particle rearrangement and 
shear banding in local areas of shocked porous explosives were ex- 
amined as primary sources of thermal energy generation. These 
local areas of elevated temperature (hot spots) then lead to chemi- 
cal reaction in the explosives. The above two processes - hot spot 
generation and subsequent chemical reaction - are numerically mod- 
eled. Results of the model is compared against existing experimental 
data on shock sensitivity of PBX-9404. 


14417 (CONF-850706—Vol.2, pp 650-657) Modeling the 
deflagration to detonation transition in porous beds of propel- 
lant. Price, C.F.; Boggs, T.L. (Naval Weapons Center, 
China Lake, CA). 1985. NTIS, PC A10/MF AOl. File 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Modeling the complete deflagration-to-detonation process in 
porous beds of propellant from igniter initiation to fully developed 
steady-state detonation has proven to be a difficult task. Selected 
portions of the process, such as wave-steepening and detonation 
have been successfully modeled, and compaction phenomena have 
been simulated. However, there has been little success in modeling 
the total process with consistent and realistic parameters; a model 
that may describe one part of the process may require totally unre- 
alistic parameters to match another part (e.g., exceedingly high sur- 
face temperatures of the solid phase, or exceedingly large values of 
the burn rate exponent). Often these problems can be traced to an 
overly simplified description of the combustion events which pre- 
ceded and in turn set up the other events in the overall process. 
Those experimental observations that such a model should describe 
if it is to be considered truly relevant are discussed. 


14418 (CONF-850706—Vol.2, pp 658-667) Model for 
shock initiation of porous propellants by ramp-induced com- 
pression processes. Krier, H.; Cudak, C.A.; Stewart, J.R. 
(Univ. of Illinois, Urbana). 1985. NTIS, PC A10/MF AOl1. 
File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Increasing the nitramine content of solid rocket propellants 
increases the overall performance of the system as well as the sensi- 
tivity to detonation by shock initiation. In some instances a con- 
fined zone of granulated propellant adjacent to a zone of cast pro- 
pellant can provide a rapid enough pressure-rise rate to shock initi- 
ate the cast material. If the cast propellant is porous, the detonation 
will initiate at some location ahead of the granulated bed/cast mate- 
rial interface. The work described is an effort to numerically model 
this Deflagration to Detonation Transition (DDT) event. Results 
showing the build up to detonation for propellant beds with various 
initial configurations and pressure-rise rates are presented. 


14419 (CONF-850706—Vol.2, pp 668-674) Influence of 
tests conditions on the ballistic classification of explosives. 
Souletis, J.; Mala, J. (Societe Nationale des Poudres et Ex- 
plosifs, Vert-Le-Petit, France). 1985. NTIS, PC A1l0/MF 
AO1. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The influence of the sample transverse dimensions on the re- 
sults of a symmetrical double lateral driving test is analyzed. This 
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test is applied to four cast-cured PBX samples. The results are com- 
pared as regards the various geometries and the subsequent ballistic 
classifications are related to the result obtained with a studied 
shaped charge. 


14420 (CONF-850706—Vol.2, pp 675-685) Experimental 
studies of chemical reactivity during shock initiation of hex- 
anitrostilbene. Setchell, R.E. (Sandia National Labs., Albu- 
querque, NM). 1985. NTIS, PC A10/MF AO1. File Number 
DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A new experimental approach has been used to examine the 
release of chemical energy during shock initiation of hexanitrostil- 
bene (HNS). In this approach, the intensity of visible emission from 
an explosive/window interface, integrated over the spectral range 
550-800 nm, was recorded in time as a measure of local chemical 
reactivity at this interface. Simultaneously, VISAR measurements 
were made of the particle velocity of the same interface in order to 
examine the relative effect of the energy release on the wave 
motion. Sustained and short-duration shocks, having pressures from 
2.3 GPa to 4.0 GPa, were generated in two types of HNS materials 
that previously have shown significant differences in shock sensitiv- 
ity. The emission intensity was found to be a very sensitive indica- 
tor of chemical reactivity. The combined measurements indicate 
that the temporal and spatial behavior of energy release during 
shock initiation is quite different in the two types of HNS. 


14421 (CONF-850706—Vol.2, pp 686-693) Modeling 
granular explosive detonations with shear concepts. 
Kipp, M.E. (Sandia National Labs., Albuquerque, NM). 
1985. NTIS, PC A10/MF A0O1. File Number DE86002616. 
Contract AC04-76DP00789. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

In theories that are formulated to describe shock-induced re- 
actions in granular explosives, it is necessary to identify and model 
mechanisms that contribute to the growth or decay of the reaction. 
The concept of hot spot formation and subsequent reaction is exam- 
ined on the basis of recent work on shear-band nucleation. In this 
context, the energy dissipated by the shock preferentially heats a 
volume fraction of the material to a relatively high local tempera- 
ture. Heat conduction takes place driving the temperatures toward 
equilibrium, in competition with the reaction of the heated material. 
As the amplitude of loading increases, the volume of nucleated hot 
material also increases, thus decreasing the volume of cold material 
remaining that must decompose by grain burning. 


14422 (CONF-850706—Vol.2, pp 694-699) Hot spot pro- 
duction by moving dislocations in a rapidly deforming crystal- 
line explosive. Coffey, C.S. (Naval Surface Weapons Center, 
Silver Spring, MD). 1985. NTIS, PC A10/MF AOl1. File 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The need to postulate the existence of localized hot spots to 
account for the ignition of explosives by impact or shock has long 
been recognized. In the past, attempts to understand hot spot for- 
mation during dynamic loading have used the classical continuum 
theory of deformation of a solid, and often relied on the presence 
of voids or pores to achieve energy localization. This continuum 
approach often fails to adequately treat the situation in which there 
are no voids or pores, nor can it adequately handle such things as 
particle size effects. Further, it ignores the large body of experi- 
mental evidence with shocks and impacts in inert solids which 
show the presence of an extensive microstructure in the form of 
shear bands and fracture sites. The progress to date of an attempt 
to provide a fundamental microscopic understanding of the energy 
localization process that occurs during shock or impact loading of 
crystalline solids is outlined. This approach invokes the fundamen- 
tal mechanism of plastic deformation in a crystalline solid, the mul- 
tiplication and motion of dislocations, and establishes energy local- 
ization and dislocation density distribution due to deformation by 
arbitrary shock or impact loading. Direct excitation of internal mo- 
lecular vibrational modes is shown to occur for rapid, shock driven, 
deformation and this may have an important role in the detonation 
process. 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


14423 (CONF-850706—V ol.2, ee 700-711) Strain rate 
behavior of coarse HMX porous bed compaction. Coyne, P.J. 
Jr.; Elban, W.L.; Chiarito, M.A. (Naval Surface Weapons 
Center, Silver Spring, MD). 1985. NTIS, PC A10/MF AO. 
File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The strain rate dependence of compaction of porous col- 
umns of coarse HMX has been assessed quantitatively from stress 
relaxation measurements on quasi-statically (the rate of change of 
epsilon = 10~' s~') compacted granular material. Building on the 
favorable results from a preliminary investigation of the strain rate 
sensitivity for powdered Teflon 7C compaction, logarithmic plots 
of intragranular stress versus plastic strain rate were obtained for 
coarse HMX. These graphical relationships were extrapolated to 
predict the intragranular stress levels which would exist in the 
porous beds at strain rates characteristic of dynamic (the rate of 
change of epsilon = 105 s~') compaction experiments. Estimates 
were compared with available dynamic measurements by another 
NSWC investigator. The variation of sound velocity with percent 
theoretical maximum density was computed from the elastic un- 
loading moduli of the porous beds. The results connected favorably 
with available data obtained by other investigators. Ultrasonic 
sound velocity measurements were attempted on numerous recov- 
ered HMX compaction samples, and the difficulties encountered are 
discussed. 


14424 (CONF-850706—Vol.2, pp 712-723) Deflagration- 
to-detonation transition (DDT). Bernecker, R.R.; Sandusky, 
H.W.; Clairmont, A.R. Jr. (Naval Surface Weapons Center, 
Silver Spring, ache 1985. NTIS, PC A10/MF AOl1. File 
Number DE8600261 

From 8. ene symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

DDT experiments have been conducted with very porous 
columns of a double-base propellant confined in plastic and steel 
tubes. In addition to the regular ignition system, a special free 
volume ignition system has been used in the steel tubes to produce 
a slower pressurization of the columns during the pre-ignition stage. 
For both types of confinement it has proven very helpful to evalu- 
ate events relative to the location and time of the onset of detona- 
tion. Using this procedure, it was found that data from replicate ex- 
periments show a reasonably good degree of reproducibility. The 
use of the weaker ignition system increased the distance to detona- 
tion by about 10% in the steel tube arrangement. This increase in 
distance is attributed to a retardation of the compressive (hot spot) 
reaction during the latter stages of the DDT process. Flash radio- 
graphic results from the plastic tube and pressure transducer meas- 
urements from the steel tube data are used to interpret predetona- 
tion events of the various stages of the DDT process. 


14425 (CONF-850706—Vol.2, pp 724-728) Fast spectro- 
graphic analysis of laser initiated decomposition reactions in 
explosives. Leeuw, M.W.; Rooijers, A.J.T.; van der Steen, 
A.C. (Prins Maurits Laboratorium, Netherlands). 1985. 
NTIS, PC A10/MF A0O1. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Lead styphnate and mercury fulminate were initiated with 
the ultraviolet pulse of an excimer laser. Emission spectra were re- 
corded of the decomposition products formed during and immedi- 
ately after initiation. In the spectra of lead styphnate, the emission 
of atomic lead can be recognized. Transitions of the CN radical are 
found in the emission spectra of mercury fulminate. It is shown that 
the relative concentrations of the emitting particles depend very 
strongly upon the density of the primary explosive. 


14426 (CONF-850706—Vol.2, pp 729-739) Initiation 
studies on LX-17 explosive. Bahl, K.; Bloom, G.; Erickson, 
L.; Lee, R.; Tarver, C.; Von Holle, W.; Weingart, R. (Law- 
rence Livermore National Lab., CA). 1985. NTIS, PC A10/ 
MF AO1. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Studies of hemispherical booster initiation of plastic bonded 
TATB have lead to several interesting results. The parameters 
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which affect booster initiation are the size, temperature and nature 
of the booster and acceptor. One-dimensional thin pulse experi- 
ments with electric gun slappers have shown that particle size is an 
important parameter, especially with the fine-particle TATBs. 
These experiments and experiments using embedded manganin and 
particle velocity gauges have been successfully modeled using the 
Ignition and Growth Model. The calculations increased the under- 
standing of LX-17 shock initiation and the authors’ predictive abili- 


ty. 


14427 (CONF-850706—Vol.2, pp 740-751) Computation- 
al investigation of the effect of shielding in mitigating shock 
initiation stimuli produced by impact. Starkenberg, J.; 
Dorsey, T.M.; Benjamin, K.J. (Army Ballistic Research 
Lab., Aberdeen Proving Ground, MD). 1985. NTIS, PC 
A10/MF A01. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A study of the role of shielding in reducing the shock initi- 
ation stimulus for a simple one-dimensional representation of the 
problem of sympathetic detonation of munitions was conducted. It 
was found that single layered shields made of materials with low 
acoustic impedance generally produce a complex shock wave struc- 
ture in the acceptor. This complex structure is associated with a 
low level of initiation stimulus because of the breakup into several 
weaker shocks and the reduction of the integral of p*dt. High im- 
pedance shield materials also substantially reduce the initiation stim- 
ulus, but without the accompanying shock breakup effect. Increas- 
ing shield thickness improves performance and can change the 
order of effectiveness of shield materials. With multi-layered shields 
composed to high-impedance and low-impedance material the au- 
thors observed shock structures depending strongly on the ordering 
of the material in the shield. Multiple shock structure was usually 
observed when the high-impedance material was the outer compo- 
nent of the shield and sufficient low-impedance material was 
present. Single compression waves with variable peak pressures and 
rise times were usually observed when the low-impedance material 
was the outer component of the shield. Substantial benefits in terms 
of shock breakup and the integral of p?dt reduction can be obtained 
by increasing the thickness of three-layered shields, which were 
found to perform better than five-layered shields. 


14428 (CONF-850706—Vol.2, pp 752-759) Experiments 
and numerical stimulation of high explosive delayed and low- 
ered detonation. Vanpoperynghe, J.; Sorel, J.; Pujols, H.C. 
(French Atomic Energy Commission, Courtry). 1985. 
NTIS, PC A10/MF AO1. File Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Using a Doppler Laser Interferometric technique the reac- 
tions of shocked but not detonated HMX and TATB based explo- 
sive charges were studied. Hydrodynamic calculations using a 
shock initiation model were compared to the experimental results 
obtained in the TATB based explosive. The model was improved 
by stopping the reaction below 30 kbar. However, further refine- 


ment of the model will be required to well describe delayed burn- 
ing reactions. 


14429 (CONF-850706—Vol.2, pp 760-768) Small diver- 
gent detonation theory for intermolecular explosives. Kirby, 
LJ.; Leiper, G.A. (Detonation Research Group ICI PLC, 


Stevenston, Scotland). 1985. NTIS, PC A10 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

A specific application of the theory of small divergent deto- 
nation is presented which is particularly useful in describing the be- 
havior of intermolecular and commercial explosives. A new ap- 
proach to the description of unconfined and confined hydrodyna- 
mics is used, and the explosive is characterized by a suitable equa- 
tion of state and a new multiphase reaction rate function. The 
theory requires a numerical solution of the ordinary differential 
equations describing this behavior. This approach offers the com- 
mercial explosives manufacturer and user a convenient way of deal- 
ing with the non-ideal behavior of explosives, and many of their 
characteristics in use can be predicted including energy delivered 
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to the confinement, critical diameter, confined detonation velocity, 
and detonation run-up. 


14430 (CONF-850706—Vol.2, pp 769-777) Determina- 
tion of reaction rates in intermolecular explosives using the 
electromagnetic particle velocity gauge. Leiper, G.A.; Kirby, 
I.J.; Hackett, A. (Detonation Research Group, ICI PLC, 
Stevenston, Scotland). 1985. NTIS, PC A10/MF AO01. File 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The rate of reaction of a non-ideal air sensitized commercial 
explosive is reported as a function of initial voidage, bubble size 
and charge diameter. A suitable functional form for the reaction 
rate as a function of extent of reaction and of pressure is suggested. 
The proposed form is shown to have physical significance. Experi- 
mental particle velocity time records of steady state detonation in 
cylindrical charges of various diameters were measured by the elec- 
tromagnetic technique. This data was used to integrate flow equa- 
tions to yield fraction reacted time profiles within the explosive. 
The reactive flow model was based on Wood-Kirkwood theory 
with a correction to flow divergence for experimentally observed 
shock front curvatures. A variable gamma law equation of state 
was used to describe both unreacted explosive and reaction prod- 
ucts. Limitations on the use of gauge data to calibrate phenomeno- 
logical reaction rate models are discussed with specific relevance to 
the predictive capability of the slightly divergent flow approach. 
Reasons for breakdown of the model below certain voidages are 
given. 


14431 (UCID—20604) Dynamic response of rock rein- 
forcement in a cavity under internal blast loading: an add-on 
test to the pre-mill yard event. Thorpe, R.K.; Heuze, F.E. 
(Lawrence Livermore National Lab., CA (USA)). Sep 1985. 
Contract W-7405-ENG-48. 38p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86004667. 

The feasibility of constructing an underground, reusable ex- 
plosive test facility, termed the High Energy Density Experimental 
Facility (HEDEF), has been under consideration by the Lawrence 
Livermore National Laboratory. One design concept calls for a 
large, steel lined chamber sited in hard rock. Externally serviceable 
reinforcement, i.e., rock bolts or rock tendons, would tie a steel 
lining to peripheral galleries surrounding the test chamber. In order 
to understand the dynamic behavior of rock reinforcement under 
internal cavity loading, we have conducted a field experiment at 
the Nevada Test Site (NTS). Four partially grouted rock bolts 
were installed radially from a 2.74 m radius hemispherical chamber 
in the N-tunnel complex at Rainier Mesa. Each bolt was 2.5 cm di- 
ameter by about 6 m long, connecting the test chamber with an ex- 
ternal alcove. Each was instrumented with two axial strain gages 
over a 3.8 m midsection which remained unbonded to the grout. 
Airblast loading and ground motion produced from a 134 kg nitro- 
methane charge in the cavity were calculated with a one-dimen- 
sional hydrodynamics code. The measured arrival time of the 
compressional wave at each gage location corresponded with that 
of the calculated stress wave in the medium, whereas a separate 
stress wave propagating in the bolt could not be detected. Static 
strain measurements taken after the dynamic test showed no load 
reduction in the rock bolts. The test results provide useful valida- 
tion data for numerical models aimed at analyzing the dynamic be- 
havior of partially grouted rock bolts. 14 refs., 24 figs. 


14432 (UCRL-Trans—12085) Numerical analysis of prob- 
lems of classical and reverse cumulation. Yakh, K. (Law- 
rence Livermore National Lab., CA (USA); Instytut Fizyki 
Plazmy i Laserowej Mikrosyntezy, Warsaw (Poland)). Dec 
1985. Contract W-7405-ENG-48. Translation source infor- 
mation not available . (CONF-8509167—3-Trans.). 18p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86005444. 

From Laurentiev readings on math, mechanics, and physics; 
Kiev, USSR (9 Sep 1985). 

The phenomenon of the formation of a cumulative jet is well 
known and has been studied for several decades. However, this 
process is so complex that it will remain the subject of much re- 
search for a long time. Problems in the studies of this process are 
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encountered both in experiments and in theory. The present work is 
theoretical in character and presents the results obtained with the 
aid of a numerical method which can be useful in studies of cumu- 
lative phenomena. (1) The constructed numerical code makes is 
possible to solve two-dimensional problems of the theory of cumu- 
lation. The numerical experiment is complex in character: one can 
resolve simultaneously problems of detonation, acceleration and de- 
formation of the lining. (2) The developed code makes it possible to 
solve a broad class of problems, for example: classical cumulation, 
reverse cumulation, cumulation of lining with curved surfaces. (3) 
A better description of the properties of the medium in the region 
of destruction should make it possible to do the calculation even in 
the later stages of the process. (4) In subsequent studies x-ray pic- 
tures will be used for a more accurate comparison of theory and 
experiment. 14 refs., 7 figs. 


14433 (LA-tr—86-2) Determination of effective adiabatic 
exponent of explosive products under lateral slipping detona- 
tion. Ping-huang, S.; Wei-po, C.; I-i, C.; Kuo-hao, L.; Teng- 
hsia, C.; Ch’eng, S. Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. Translated from 
Pao cha yu ch’ung-chi, No. 10, 30-36(1981). 16p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86005000. 

Within the operation range of detonation the determination 
of the adiabatic exponent gamma o has an extensive, practical sig- 
nificance. In the paper, the motion of explosive products has been 
studied with Prandtl-Meyer flow. The equations of the relationship 
between the lateral flight angle phio of the explosive products and 
the effective adiabatic exponent gamma of explosive products 
under working conditions has been established. The angle phi o can 
be measured directly to flash x-ray photography. Substituting phio 
into the established formula, the exponent gammap (of several types 
of explosives) can be determined within the complex operation 
range of detonation. The concept and the value of effective adiabat- 
ic exponent are useful in many practical working conditions and the 
method is also very simple. 10 refs., 7 figs., 3 tabs. 
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14434 (AD-A—158673/4/XAB) Finite-difference crater- 
ing support. Magnitude determination of cratering and non- 
cratering nuclear explosions. Final technical report on Task 1. 
McLaughlin, K.L.; Gupta, I.N.; Wagner, R. (Teledyne Geo- 
tech, Alexandria, VA (USA). Alexandria Labs.). May 1985. 
42p. (TGAL—85-3). NTIS, PC A03/MF A011. 

The ratio of the a phase and max phase of presumed Shagan 
River contained and cratering explosions are studied across the 
WWSSN network of short-period stations. The amplitude of the a 
phase of the presumed cratering explosion of Jan 15, 1965 is found 
to be systematically larger in comparison to the max amplitude of 
this cratering explosion when compared to contained explosions in 
the vicinity of the cratering explosion. The log of the ratio of the 
amplitudes of the a and max phase, log(Pmax/Pa), is on average 
smaller for the Jan 15, 1965 cratering explosion than for any of the 
contained explosions studied. Several methods wre used to study 
the systematics of the log(Pmax/Pa) value across the WWSSN net- 
work. The preferred method for determinig the average log(Pmax/ 
Pa) was a maximum-likelihood method that includes the effects of 
data truncation of clipping for Pmax and nondetection of Pa. As- 
suming that the a phase amplitude of the cratering explosion is un- 
affected by the influence of the non-linear free-surface interaction, 
the corrected magnitude for the cratering explosion is 0.17 to 0.27 
magnitude units larger than its 5.88 WWSSN network magnitude. 
If the cratering explosion is credited with a yield of 125 kT then a 
125 kT contained explosion in the Shagan River test site should 
produce a WWSSN network m sub b between 6.05 to 6.15. 


14435 (AD-A—159214/6/XAB) Mach stem modeling 
with spherical shock waves. Master's thesis. Eichinger, W.E. 
(Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Mar 1985. 105p. NTIS, PC 
A06/MF AOI. 

A semiempirical model was developed for the treatment of 
the Mach stem region of a nuclear airburst. This model predicts the 
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conditions that would be observed by an aircraft or missile as well 
as the limits of this region in space. The model is based upon cur- 
rent shock theory. Where three shock theory fails to accurately 
predict physical reality, new relations are developed or empirical 
data is used. Specifically, this model predicts the path of the triple 
point, the overpressure, dynamic pressure, time of arrival, and di- 
rection of the shock impulse above the ground. An explanation of 
the development of each prediction is made and compared to actual 
nuclear or high-explosive test data. Additionally, a comparison is 
made between conventional Mach stem modeling and this model. 
Unique to this model is a method fo predicting the variation of 
pressure with altitude above the ground. For low-scaled heights of 
burst, the overpressure found at an altitude of 20% of the triple 
point height is greater than that on the ground. In addition, the 
overpressure measured just below the triple points if found to be 
only 60% of the ground overpressure scaled to altitude. This pre- 
diction is radically different than conventional ground overpres- 
sures scaled to atmospheric pressure at altitude. The predictions 
made by this model are verified by nuclear and high explosive test 
data. 


(AD-A—159226/0/XAB) Fallout fractionation in 
silicate soils. Doctoral thesis, August 1980-July 1983. Martin, 
C.R. (Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). School of Engineering). Dec 1983. 167p. (AFIT/ 
DS/PH—83-3). NTIS, PC A08/MF AO1. 

The existing models for treating fractionation in nuclear- 
weapon debris are discussed and compared. A method which ex- 
tends the existing theory for the case of surface bursts over silicate 
soils is developed and validated with weapons-test data. Fission- 
product uptake is modeled as follows: The weapon debris and some 
soil is fully vaporized. Some soil is merely melted. As the fireball 
cools, the refractory fission products are absorbed by this liquid 
material. After the fireball has cooled below the soil-solidification 
temperature, the remaining fission products can be adsorbed onto 
any available surfaces. Soil which enters the fireball after the soil- 
solidification time will also adsorb fission products. Test data and 
other evidence indicate that the distributions of melted and unmelt- 
ed soil particles have different modes. This model uses diffusion 
theory to transport the fission products into the particles. In addi- 
tion, it allows for injection of unmelted material near the time of 
soil solidification. The results of the research indicate that in stand- 
ard DELFIC calculations too much activity is carried in the larger 
particles. In addition, the distribution of volatile fission product nu- 
clides relative to a refractory reference nuclide is in general better 
modeled by the new method. 


14437 (AD-A—159246/8/XAB) Aircrew dose and engine 
dust ingestion from nuclear cloud penetration. Master's 
thesis. Conners, S.P. (Air Force Inst. of Tech., Wright-Pat- 
terson AFB, OH (USA). School of Engineering). Mar 1985. 
168p. NTIS, PC A08/MF AO1. 

This thesis evaluates the threat to aircraft and aircrew from 
dust and radioactivity in a cloud generated by nuclear surface 
bursts. A model of the nuclear cloud is generated, using any 
number and type of weapons and any-desire dust-size distribution. 
The cloud is propagated through the atmosphere for a given time, 
then penetrated by an aircraft. The activity density in the cloud is 
converted to dose to the crew for a given path through the cloud. 
Radiation shielding and dust filters are included in the calculations. 
Alternatively, the cloud dust mass density can be converted to mass 
trapped in a filter or the cabin, or to the dust mass that has entered 
the engine. Methods for determining particle size and altitude distri- 
butions are presented. The ionizing dose to the crewmember is 
computed for both sky-shine and the dust trapped in the cabin 
during cloud passage. A method of computing the shielding power 
of the crew compartment against sky-shine is presented. Given the 
air flow rate into a filter or engine, the mass of ingested dust is 
found. These nuclear cloud and aircraft models are incorporated in 
a computer code oriented toward operational use. A significant fea- 
ture of the code includes the ability to easily change the scenario 
with menu driven options. 
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14438 (AD-A—159461/3/XAB) Materials evaluation in 
the Tri-Service Thermal Radiation Test Facility. Technical 
report, June 6, 1983-May 15, 1984. Gerdeman, D.A.; Ser- 
vais, R.A.; Wilt, B.H.; Olson, N.J. (Dayton Univ., OH 
(USA). Research Inst.). 20 Jun 1984. 45p. (UDR-TR—84- 
62). NTIS, PC A03/MF AO1. 

This report outlines facility usage during the period of 6 
June 1983-15 May 1984 and lists available instrumentation and pro- 
jected usage. 


14439 (AD-A—159590/9/XAB) Monitoring bombers and 
cruise missiles for the purposes of arms control. Wilkening, 
D.A. (RAND Corp., Santa Monica, CA (USA)). 20 Feb 
1985. 25p. NTIS, PC ‘A02/MF AOl. 

This paper discusses the extent to which bomber/cruise mis- 
sile characteristics and activities can be monitored by national tech- 
nical means (NTM). Particular attention is paid to those character- 
istics and activities relevant to arms control. National technical 
means--which refers to various technical means by which monitor- 
ing data can be gathered, usually involving satellite reconnais- 
sance--are not the sole means for monitoring, though they may be 
the most dependable. This paper discusses the confidence one might 
have in monitoring bombers and cruise missiles. 
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14440 (AD-A—159243/5/XAB) Time-delay-of-arrival lo- 
cation assessment using four satellites. Master’s thesis. Woz- 
niakowski, C.M. (Air Force Inst. of Tech., Wright-Patter- 
son AFB, OH (USA). School of Engineering). Dec 1984. 
97p. NTIS, PC A0S5/MF AOl1. 

The Time of Arrival (TOA)/Time Delay of Arrival 
(TDOA) concepts for locating a source are reviewed. The Vela 
satellite program and how they used in conjunction with the TOA 
concept is discussed. NAVSTAR/GPS is reviewed next and how 
this interrelates with the other concepts discussed is mentioned. 
The last concept mentioned is that of nuclear detection. Again, ex- 
amples on how this idea interrelates with the previous mentioned 
concepts are shown. The problem addressed here is to develop 
mathematical formulas that describe the problem of having four sat- 
ellites viewing an event. The first method uses a TOA technique to 
solve for the event's location and time. The second method em- 
ploys the solution from the first method to predict uncertainty in 
location and time. Also this uncertainty is determined through the 
use of implicit differentiation. These results are then compared with 
the projected difference from the standard solution when the asso- 
ciated value is varied by an equivalent amount, in the first method. 
Results from one example are discussed. 


14441 (UCID—20642) Regional m/sub b/:M/sub s/ dis- 
crimination of NTS explosions and western United States 
earthquakes. Progress report. Taylor, S.R.; Denny, M.D.; 
Vergino, E.S. (Lawrence Livermore National Lab., CA 
(USA)). Jan 1986. Contract W-7405-ENG-48. 35p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86005763. 
The m/sub b/:M/sub s/ discriminant is evaluated in the 
western US (WUS) using 330 NTS explosions and 130 WUS earth- 
quakes in the magnitude range of 2.5 to 6.5. The data were record- 
ed at four broadband seismic stations operated by Lawrence Liver- 
more National Laboratory (LLNL) surrounding NTS at distances 
of about 200 to 400 km. The propagation paths for the earthquakes 
range from approximately 175 to 1300 km and are confined mainly 
to the Basin and Range. A linear discrimination analysis indicates 
significant variability in m/sub b/:M/sub s/ performance between 
the four stations ranging from approximately 6% probability of mis- 
classification (ELK) to 19% (LAC). This range of performance is 
surprisingly large and suggests that effects of receiver structure on 
regional discrimination are significant. Relative to other discrimin- 
ants tested as part of this study, the m/sub b/:M/sub s/ discrimi- 
nant appears to work fairly well at regional distances in the Basin 
and Range for m/sub b/ 2 4.0 to 4.5 (corresponding to tamped ex- 
plosion yields in hard rock of approximately 3 to 10 KT). The 
earthquake measurements showed greater variability than the explo- 
sions and the probability of misclassifying an earthquake was gener- 
ally 6 to 11% greater than the probability of misclassifying an ex- 
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plosion. This is probably due to the wider range of travel paths, 
focal mechanisms, and depths sampled by the earthquake popula- 
tion. A major disadvantage of the m/sub b/:M/sub s/ technique is 
the difficulty in obtaining long-period Rayleigh-wave measurements 
below m/sub b/ ~4 for explosions. However, this fact may be 
useful in identifying events at small magnitudes using negative evi- 
dence. 41 refs., 8 figs., 3 tabs. 
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14442 (BNL—37441) Nonlinearity. Kleinman,  L.I. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1985. 
Contract AC02-76CH00016. 24p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86005245. 

The issue of whether and to what degree deposition of 
acidic material is nonlinearly related to emissions of SO2 and NO/ 
sub x/ in the northeastern US is reviewed. A qualitative upper 
bound on the nonlinearity between SO,/sup =/ deposition and SO: 
emissions is derived based upon the sulfur budget in the northeast- 
ern US and upon an oxidant limited reaction for in-cloud formation 
of H2SO,. The prevalence of such an oxidant limited situation is in- 
vestigated by comparing ambient SO. measurements with H2O2 
concentrations from a variety of sources. Concentrations of H2O2 
and SO: in the summer season appear to be of comparable magni- 
tude. A more complete picture of the distribution of these sub- 
stances is required in order to determine the prevalence of oxidant 
limitations. A Lagrangian photochemical model is used to calculate 
concentrations of oxidants, acids, and acid precursors at a selected 
receptor location. Variations in SO2 emissions cause proportionate 
variations in aerosol SO,/sup =/ and do not significantly affect 
NO/sub x/ chemistry. For the cases considered, predicted SO2 con- 
centrations are greater than predicted H2O2 concentrations causing 
an overall nonlinearity between SOQ,/sup =/ wet deposition and 
SO. emissions. Decreasing NO/sub x/ emissions causes a nearly 
proportionate decrease in HNOs but an increase in H2SOQ, due to 
enhanced production of H2O2. The relation between SO./sup =/ 
wet deposition and NO/sub x/ emissions could, however, be in the 
opposite direction for cases in which NO/sub x/ emission reduc- 
tions are a more effective Os; control measure than in the cases con- 
sidered. 38 refs., 3 figs., 2 tabs. 


14443 (CONF-8307164—1) Short-term climatic fluctua- 
tions forced by thermal anomalies. Hanna, A.F.; Reiter, E.R.; 
Stevens, D.E. (Colorado State Univ., Fort Collins (USA). 
Dept. of Atmospheric Science). 1983. Contract AC02- 
76EV01340. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86004991. 

From 1. international conference on Southern Hemisphere 
meteorology; Sao Jose Dos Campos, Brazil (31 Jul 1983). 

A two-level, global, spectral model was used to test the ef- 
fects of thermal anomalies. The results suggest that the coupled sea 
surface temperature anomalie (SSTA) pattern in the Pacific Ocean 
is capable of producing the anomaly geopotential heights given by 
Horel and Wallace (1981). The coupled SSTA is inclined to 
produce quasi-permanent responses, such as blocking, in contrast 
with the single SSTA in which the transient activity increases. 14 
refs., 7 figs. (ACR) 


14444 (DOE/ER/60316—1) Studies of climatic variabili- 
ty during the period of instrumental records. Bradley, R.S.; 
Kelly, P.M.; Jones, P.D.; Diaz, H. (Massachusetts Univ., 
Amherst (USA); East Anglia Univ. (UK). Climatic Re- 
search Unit; National Oceanic and Atmospheric Administra- 
tion, Boulder, CO (USA). Environmental Research Labs.). 
Dec 1985. Contract FG02-85ER60316. 29p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86005506. 
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The report discusses progress in: (1) gridding and analysis of 
long-term precipitation data for northern hemisphere land areas; (2) 
homogeneity testing of long-term temperature data for northern 
hemisphere land areas and assessment of the importance of urban- 
ization and changing spatial data coverage on the record; (3) eval- 
uation of the influence of various forcing factors on the tempera- 
ture record of the last 130 years; and (4) evaluation of the Compre- 
hensive Ocean-Atmosphere Data Set (COADS) in preparation for 
merging with the DOE land data set. 


14445 (DOE/PC/71253—4) Element tracers of source 
regions of contaminants in precipitation. Fourth quarterly 
report. Rahn, K.A. (Rhode Island Univ., Narragansett 
(USA). Graduate School of Oceanography). 15 Jan 1986. 
Contract FG22-84PC71253. 22p. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. File Number DE86005405. 

Activity was continued on the following projects: each rain 
at Narragansett was collected and analyzed with its corresponding 
aerosol samples. The rain-sampling procedure was improved. Ana- 
lytical blanks associated with the plastic bags were reduced by 
large factors. The precipitation and aerosol data are being examined 
for systematic features. In addition: we have begun an informal co- 
operative effort to apply our analytical technique to measuring ele- 
mental abundances in several waterways of Rhode Island, in con- 
junction with Rhode island College. We are laying more concrete 
plans to expand our study of precipitation and aerosol in China. 
Each of these topics is discussed in more detail. 
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REFER ALSO TO CITATION(S) 12574, 12576, 12580, 12581, 12616, 12619, 
12662, 12721, 12890, 12899, 12900, 13489, 13507, 13508, 13553, 13555, 13560, 
13602, 13605, 13640, 14445, 14511, 14512, 14525, 14573, 14574, 14660, 14726, 
14735 


14446 (AD-A—159531/3/XAB) Laser remote sensing of 
atmospheric pollutants. Final report, October 1, 1983-Septem- 
ber 30, 1984. Killinger, D.K.; Menyuk, N.; Mooradian, A. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 30 Sep 1984. 65p. NTIS, PC A04/MF AOl1. 

The specific tasks carried out during FY84 for this research 
program consisted of the following: (1) continuation of the CO, 
DIAL program with a remote-sensing measurement of NHs and an 
analysis of system accuracy limitations, (2) further improvements in 
the CO:MgF2 DIAL system measurement capability, (3) column- 
content remote sensing of HCl and initial range-resolved H20 con- 
centration measurements with the CO:MgF2 DIAL system, and (4) 
initial investigation of frequency shifting the CO:MgF2 laser radi- 
ation. 


14447 (BNL—51922) Detection of organic acids in at- 
mospheric precipitation. Hoffman, W.A. Jr.; Tanner, R.L. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1985. 
Contract AC02-76CH00016. 23p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86005294. 

This review of available assays for short chain carboxylic 
acids which may be produced in atmospheric reactions leads to the 
conclusion that HPLC/IC partition methods are the most appropri- 
ate that can be chosen. Because these acids are oxidized, polar com- 
pounds rain serves as a natural collector for them, and, aqueous 
phase partition/assay for organic acids is well established. A nor- 
malized, enhanced-sensitivity technique has been developed for the 
measurement of different carboxylic acids with a single calibration 
curve and limits of detection <1 pm. It has also been shown that 
non-conducting moieties can be observed occasionally in rain sam- 
ples. Finally, some detection schemes are proposed which may 
allow the detection of acids and acid anions of varying pK/sub a/ 
in atmospheric water samples. With current conductance tech- 
niques, different columns and eluants will be required to separate 
and assay acids covering a wide pK/sub a/ range during a single 
chromatographic run. 26 refs., 3 figs., 5 tabs. 
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14448 (DOE/EV/10449—1) Toxic organic compound 
from energy production. Progress report. Hites, R.A. (Indi- 
ana Univ., Bloomington (USA). School of Public and Envi- 
ronmental Affairs). Sep 1985. Contract AC02-80EV 10449. 
73p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File Number 
DE86005510. 

Progress in the following research areas ‘s reported: (1) at- 
mospheric fate of polycyclic aromatic hydrocarbons; (2) charge-ex- 
change chemical-ionization mass spectrometry; (3) atmospheric dep- 
osition of polycyclic aromatic hydrocarbons: a mass balanced ap- 
proach; (4) fate of combustion-generated polychlorinated dibenzo- 
dioxins and dibenzofurans; (5) electron capture negative ion mass 
spectrometry; (6) indoor air pollution; and (7) tree cores as moni- 
tors of environmental problems. (ACR) 


14449 (DOE/NBB—0075) Definition and characteriza- 
tion of data needs to describe the potential effects of in- 
creased atmospheric CO: on marine fisheries from the north- 
east Pacific Ocean. Strickland, R.M.; Grosse, D.J.; Stubin, 
A.L; Ostrander, G.K.; Sibley, T.H. (Washington Univ., Se- 
attle (USA). School of Fisheries). Dec 1985. Contract W- 
7405-ENG-48. 147p. NTIS, PC A07/MF A011; 1; GPO Dep. 
File Number DE86005431. 

Four northeast Pacific region case study species were stud- 
ied to determine individual fishery responses to climate change. 
These fishes (Alaska pollock, Theragra chalcogramma; Pacific her- 
ring, Clupea harengus pallasi; pink shrimp, Pandalus borealis; and 
yellowfin sole, Limanda aspera) represent a spectrum of habitats 
and life cycles among commercially important species, and the 
northeast Pacific (including the eastern Bering Sea) is relatively 
well-studied and representative of subpolar continental shelf areas 
that also are important in the North Atlantic. In addition to the 
general effects of climate, these fisheries have specific climate-relat- 
ed environmental sensitivities: (a) pollock sensitivity to ice extent, 
cannibalism, and bird and mammal predation in the Bering Sea, and 
to coastal currents in the Gulf of Alaska; (b) sensitivity of herring 
to waves, dessication, and probably currents in the immediate vicin- 
ity of discrete spawning beaches along the British Columbia coast; 
(c) the relative insensitivity of bottom-dwelling shrimp to tempera- 
ture changes; and (d) the probable sensitivity of yellowfin sole to 
ice extent and to associated changes in food supply caused by alter- 
ations in plankton species composition. It is difficult to extrapolate 
from the results of the present case studies to other fisheries. These 
results are particularly inapplicable to other major categories of 
fisheries, including open-ocean, upwelling, and tropical and sub- 
tropical shelf fisheries. Such fisheries should be the focus of addi- 
tional case studies. Possible temperature effects on the incidence of 
disease and parasitism in fish also should be investigated. 


14450 (EPRI-CS—4360-Vol.1) 1985 symposium on sta- 
tionary combustion NO/sub x/ control: proceedings. Volume 
1, Utility boiler applications. (Acurex Corp., Mountain 
View, CA (USA)). Jan 1986. 776p. (CONF-850505—Vol.1). 
Research Reports Center, P.O. Box 50490, Palo Alto, CA 
94303. File Number TI86920122. 

From Joint symposium on stationary combustion NO/sub x/ 
control; Boston, MA, USA (6 May 1985). 

More than 60 papers describing recent advances in NO/sub 
x/ control technology were presented at the 1985 Joint Symposium 
on Stationary Combustion NO/sub x/ Control. These papers cov- 
ered the following topics: the status and history of international 
NO/sub x/ regulation, recent pilot- and full-scale technological de- 
velopments relating to combustion modifications and flue gas treat- 
ment, boiler manufacturer updates on recent commercial technol- 
ogies for NO/sub x/ emissions control, fundamental combustion re- 
search, industrial applications, and advanced power plant concepts. 
There was also a summary session on the status of furnace sorbent 
injection for SO2 control. The Symposium Proceedings has been 
published in two volumes: “Volume | - Utility Boiler Applications” 
and "Volume 2 - Industrial Processes, Fundamental Studies, and 
Slagging Combustors.” 
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14451 (EPRI-CS—4360-Vol.2) 1985 symposium on sta- 
tionary combustion NO/sub x/ control: proceedings. Volume 
2. Industrial processes, fundamental studies, and 
combustors. (Acurex Corp., Mountain View, CA (USA)). 
Jan 1986. 419p. (CONF-850505—Vol.2). Research Reports 
Center, P.O. Box 50490, Palo Alto, CA 94303. File Number 
1186920123. 

From Joint symposium on stationary combustion NO/sub x/ 
control; Boston, MA, USA (6 May 1985). 

More than 60 papers describing recent advances in NO/sub 
x/ control technology were presented at the 1985 Joint Symposium 
on Stationary Combustion NO/sub x/ Control. These papers cov- 
ered the following topics: the status and history of international 
NO/sub x/ regulation, recent pilot- and full-scale technological de- 
velopments relating to combustion modifications and flue gas treat- 
ment, boiler manufacturer updates on recent commercial technol- 
ogies for NO/sub x/ emissions control, fundamental combustion re- 
search, industrial applications, and advanced power plant concepts. 
There was also a summary on the status of furnace sorbent injec- 
tion for SO2 control. The Symposium Proceedings has been pub- 
lished in two volumes: “Volume 1 - Utility Boilers Applications” 
and "Volume 2 - Industrial Processes, Fundamental Studies, and 
Slagging Combustors.” 


14452 (EUR—9672) Interlaboratory comparison of SF- 
determinations used within the framework of tracer releases. 
Vanderborght, B. (Commission of the European Communi- 
ties, Luxembourg). 1985. 27p. Commission of the European 
Communities, Luxembourg. 

An international intercomparison exercise, for determination 
of trace amounts of SF. in air was set up, to make interchange of 
experimental results or common tracer experiments possible be- 
tween European laboratories. SCK, Belgium made 6 SFe samples in 
the 10 ppt to 10 ppb range. Samples were analyzed by CEN (F), 
CERL (UK), JRC (1), KEMA (NL), LHW (NL), NILU (N), APL 
(DK), WDB (FRG) and SCK (B). Very good agreement was ob- 
tained between SCK, CERL, APL and NILU. LHW and KEMA 
obtained systematically lower results than those four laboratories; 
the problem might originate in manufacturing of mother samples 
under high pressure. CEN and WDB work in a higher concentra- 
tion range and their analysis of trace amounts is less accurate. JRC 
samples were contaminated and accuracy of their analysis cannot 
be evaluated. SFg samples in PVC plastic bags are not stable 
enough over long periods, especially with ambient temperature 
higher than 30°C. Transport of samples in plastic bags over long 
distances is not advisable when transport conditions cannot be well 
controlled. 


14453 (HW—30331-Rev.) Determination of NO. and NO 
in air, Gill, W.E. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 17 Sep 1958. Contract AC06- 
76FF02170. 24p. NTIS. 

Several methods of nitrogen dioxide sampling and analysis 
were investigated in a laboratory study. A simple method was de- 
veloped for preparation of known concentrations of nitrogen diox- 
ide and nitric oxide. In 50 ml syringes containing Griess-Ilosvay 
type nitrogen dioxide absorbing reagents, color development oc- 
curred rapidly for approximately one hour. For greatest accuracy, 
color development should be allowed to continue for an hour 
before readings are taken. Griess-Ilosvay type reagents were not 
specific for nitrogen dioxide in that they reacted significantly with 
nitric oxide. The phenoldisulfonic acid method for determination of 
nitrogen dioxide gave good recoveries in concentrations as low as 
16 ppM, when a 500 ml air sample was used. Approximately 40 per 
cent of the nitrogen dioxide, in mixtures of nitrogen dioxide and 
nitric oxide, was selectively adsorbed on four grams of 12-20 mesh 
silica gel when the nitrogen dioxide concentration did not exceed 
100 ppM. 9 references, 4 figures, 8 tables. 


14454 (N—86-11700) SAGE aerosol measurements. 
Volume 1, February 21, 1979 to December 31, 1979. Mccor- 
mick, M.P. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Oct 
1985. 371p. NTIS, PC A1l6/MF AOl. 

The Stratospheric Aerosol and Gas Experiment (SAGE) sat- 
ellite system, launched on February 18, 1979, provides profiles of 
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aerosol extinction, ozone concentration, and nitrogen dioxide con- 
centration between about 80 N and 80 S. Zonal averages, separated 
into sunrise and sunset events, and seasonal averages of the aerosol 
extinction at 1.00 microns and 0.45 microns ratios of the aerosol ex- 
tinction to the molecular extinction at 1.00 microns, and ratios of 
the aerosol extinction at 0.45 microns to the aerosol extinction at 
1.00 microns are given. The averages for 1979 are shown in tables 
and in profile and contour plots (as a function of altitude and lati- 
tude). In addition, temperature data provided by the National Oce- 
anic and Atmospheric Administration (NOAA) for the time and lo- 
cation of each SAGE measurement are averaged and shown in a 
similar format. Typical values of the peak aerosol extinction were 
0.0001 to 0.0002 km at 1.00 microns depth values for the 1.00 mi- 
crons channel varied between 0.001 and 0.002 over all latitudes. 


14455 (NILU-OR—18/84) Population exposure to SO. 
and NOsub(x) from different source groups in Oslo. Groens- 
kei, K.E.; Gram, F. (Norsk Inst. for Luftforskning, Kjeller). 
Sep 1984. 27p. (In Norwegian). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86750255. 

Environmental research under the Nordic Ministerial Coun- 
cil. 

Based on emission data and meteorological data from Oslo 
dispersion calculations are carried out for SO. and NOsub(x). The 
concentration in each point is specified as the sum of contributions 
from small and large oil burning facilities from car and from indus- 
try. Based on population data, the population exposure is further es- 
timated for long and short averaging times. 


14456 (NILU-OR—29/84) Contribution from long range 
atmospheric transport to the deposition of trace metals in 
Southern Scandinavia, Steinnes, E. (Norsk Inst. for Luft- 
forskning, Kjeller). Jul 1984. 39p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86750254. 

Environmental research under the Nordic Ministerial Coun- 
cil. 

This report is an attempt to quantify the contribution of 
long-range atmospheric transport to the deposition of trace metals 
in Southern Scandinavia, as a basis for assessing the importance of 
the “background” component relative to other air pollution sources 
to the metal exposure of the population. The results, which reflect 
the situation about 1980, are presented as isopleths for each element 
and are based on wet deposition data from precipitation analyses 
and relative deposition data from moss analyses. The elements con- 
sidered are V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Cd, Sb and Pb. 


14457 (NILU-OR—38/84) Regional extent and relative 
proportions of different metal emissions in Helsinki air stud- 
ied by the moss-bag technique. Maekinen, A. (Norsk Inst. for 
Luftforskning, Kjeller). Aug 1984. 97p. NTIS (US Sales 
Only), PC A05/MF A091. File Number DE86750257. 

Heavy metal pollution of Helsinki air was studied in the win- 
tertime 1982-83 with a moss-bag technique. Special attention was 
paid to the most important emission sources: refuse burning, traffic 
of motor vehicles and energy supply. Accumulation of ash, Cd, Cr, 
Cu, Fe, Pb, Ni, V and Zn in moss bags over a five-months period 
was studied and analysed with a standard AAS flame method. 
Greatest accumulation values were found near a refuse burning 
plant in leeside and near the main streets with daily traffic intensity 
of 30,000 to 50,000 vehicles. Also the influence of coal-fired power 
plant into a city center was remarkable concerning especially ash, 
Ni and V. The relative proportions of different emission sources 
were also estimated by means of a factor analytic receptor model 
for the whole material as well as for the representative subareas 
separately. Three major facts emerge and correspondingly the 
chemical parameters studied can be divided into three separate 
groups. The first one named traffic factor includes Fe, ash, Pb and 
Cr. The second one named energy factor includes V and Ni and on 
the third, incinerator factor, Cd and Zn show significant loadings. 


14458 (NP—6750590) Atmospheric fallout of polycyclic 
coastal 


aromatic hydrocarbons in a marine area. Jensen, K. 
(Miljoestyrelsen, Charlottenlund (Denmark). Havforuren- 
ingslaboratoriet). Jul 1983. 7p. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86750590. 
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16 polycyclic aromatic hydrocarbons (PAH) have been sam- 
pled at two stations on the coast of a Danish inlet and analysed by 
HPLC. The yearly deposition has been estimated and the possible 
sources are being discussed. 


14459 (NP—6770059) Detection of organic pollutants by 
mass spectrometry. Odernheimer, B. (Hochschule der Bun- 
deswehr Muenchen, Neubiberg (Germany, F.R.). Facber- 
eich Elektrotechnik). 19 Aug 1983. 108p. (In German). 
NTIS (US Sales Only), PC A06/MF A0Ol1. File Number 
DE86770059. 

Fast and simple methods for detecting organic pollutants are 
described. A mass spectrometer with an electron-impact ion source 
is recommended as a universally applicable detection system for all 
organic pollutants having sufficient vapour pressure at elevated 
temperatures. Combined with an efficient sampling and feeding 
system, the advantages of the mass spectrometer - sensitivity, vari- 
able selectivity, rapidity - are best applied in mobile use. 


14460 (NP—6770063) New methods of detecting chloride 
traces and application of these methods in the determination 
of atmospheric hydrochloric acid. Vierkorn-Rudolph, B.G. 
(Technische Hochschule Darmstadt (Germany, F.R.). Fach- 
bereich 8 - Anorganische Chemie und Kernchemie). 26 Apr 
1982. 176p. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86770063. 

Two indirect methods of analysis have been developed for 
the detection of hydrochloric acid and chloride. One, indirect gas 
chromatography, is based on HCl derivation using 7- 
oxabicyclo(4.1.0.)heptane followed by gas-chromatographic separa- 
tion on packed and capillary columns with strongly polar steady- 
state phases. The other, indirect atomic absorption spectral photom- 
etry, is based on the formation of phenyl mercury chloride from 
phenyl mercury nitrate and chloride in high-activity solutions. 


14461 (NP—6770084) Gaseous nitrous acid (HNO2) in a 
polluted atmosphere. Kessler, C. (Koeln Univ. (Germany, 
F.R.)._ Mathematisch-Naturwissenschaftliche Fakultaet). 4 
Feb 1984. 103p. (In German). NTIS (US Sales Only), PC 
A06/MF A0O1. File Number DE86770084. 

Spectroscopic measurements, of nitrons acid and nitrogen 
oxides in automobile exhaust and in the flue gas of a coal-fired 
power plant showed that HNO: accounts for 0.3% of the total ve- 
hicle NO emissions and for less than 0.2% of the total NO emis- 
sions. It is possible that this value is doubled by chemical reactions 
immediately after emission. The formation of HNO2 was observed 
in several chemical systems e.g. The atmosphere, diluted automo- 
bile exhaust NO/air mixtures. 


14462 (NP—6770086) Novel measurement instrument for 
the determination of dry deposition of SO. using the eddy 
correlation method. Nestlen, M. (Heidelberg Univ. (Germa- 
ny, F.R.). Naturwissenschaftlich-Mathematische Gesamtfa- 
kultaet). 1984. 104p. (In German). NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE86770086. 

The SO. measurement instrument is capable of measuring 
the vertical flux of SO2 above forest with such accuracy as to allow 
a correlation to be established between earthing resistance and sur- 
face-specific properties like degree of opening of stomata or quanti- 
ty of dew. Subsequent to measurements of SO2 deposition to vari- 
ous vegetation types, a vegetation-specific deposition velocity can 
be derived which is suitable for transport models. The instrument 
measures SO2 concentration via the differential absorption capacity 
of SO2 gas in the UV range. 


14463 (PB—85-173433) Chemical transformations in acid 
rain. Volume 2: investigation of kinetics and mechanism of 
aqueous-phase peroxide formation. Final Report, Aug. 1983 - 
Jul. 1984, Lee, Y.N. (Brookhaven National Lab., Upton, 
NY (USA)). Mar 1985. 60p. (EPA—600/3-85-017-VOL-2). 
NTIS, PC A04/MF AOl1. 

The aqueous-phase reactions of O3 with a number of species 
have studied in an effort to identify pathways leading to the pro- 
duction of hydrogen peroxide in solution. The aqueous-phase sys- 
tems studied included the decomposition of O3 in pure water and 
the interaction of O3 with (1) NO2, (2) PAN, (3) ethylene, (4) 
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formic acid, (5) formaldehyde and (6) formaldehyde in the presence 
of NO2. Except for the O3-ethylene reaction, peroxide was not 
found as a reaction product. From the results obtained, it is con- 
cluded that the reactions studied in this research effort are not sig- 
nificant with respect to atmospheric peroxide formation. 


14464 (PB—85-236784/XAB) User's guide for the Ad- 
vanced Statistical Trajectory Regional Air Pollution 
(ASTRAP) model. Final report, October 1982-June 1985. 
Shannon, J.D. ape National Lab., IL (USA)). Jul 
1985. 94p. NTIS, A05/MF AO1. 

The Advanced Statistical Trajectory Regional Air Pollution 
(ASTRAP) model simulates long-range, long-term transport and 
deposition of air pollutants, primarily oxides of sulfur and nitrogen. 
The ASTRAP model is designed to combine ease of exercise with 
an appropriate detail of physical processes for assessment applica- 
tions related to acid deposition. The theoretical basis and the com- 
putational structure of the ASTRAP model are described. The 
model is evaluated with observed data, and an illustrative exercise 
is provided. Computer codes of the model subprograms are provid- 


ed in appendices. 


14465 (PB—85-237865/XAB) Hazardous waste inciner- 
ation in industrial processes: cement and lime kilns. Mour- 
nighan, R.E.; Peters, J.A.; Branscome, M.R.; Freeman, H. 
(Environmental Protection Agency, Cincinnati, OH (USA). 
Hazardous Waste Engineering Research Lab.; Monsanto 
Co., St. Louis, MO (USA); Research Triangle Inst., Re- 
search Triangle Park, NC (USA)). Jul 1985. 25p. NTIS, PC 
A02/MF AOl. 

With more liquid wastes due to be banned from land dispos- 
al facilities, expanding hazardous waste incineration capacity be- 
comes increasingly important. At the same time, industrial plants 
are increasingly seeking to find new sources of lower cost fuel, spe- 
cifically from the disposal of hazardous wastes with heating value. 
The Hazardous Waste Engineering Research Laboratory 
(HWERL) is currently evaluating the disposal of hazardous wastes 
in a wide range of industrial processes. The effort includes sampling 
stack emissions at cement, lime and aggregate plants, asphalt plants 
and blast furnaces, which use waste as a supplemental fuel. This re- 
search program is an essential part of EPA’s determination of the 
overall environmental impact of various disposal options available 
to industry. This paper summarizes the results of the HWERL pro- 
gram of monitoring emissions from cement and lime kilns burning 
hazardous wastes as fuel. 


14466 (PB—85-238558/XAB) Experimental protocol for 
determining hydroxyl] radical reaction rate constants for or- 
ganic compounds: estimation of atmospheric reactivity. Inter- 
im report. Pitts, J.N.; Winer, A.M.; Aschmann, S.M.; Carter, 
W.P.L.; Atkinson, R. (California Univ., Riverside (USA). 
Statewide Air Pollution Research Center). Jul 1985. 55p. 
NTIS, PC A04/MF AO1. 

An experimental protocol for the determination at room 
temperature of rate constants for the reactions of hydroxyl radicals 
with organic chemicals in the gas phase is described in detail. This 
protocol provides a basis for evaluating the reactivity of organic 
substances which are emitted into the environment and which are 
consumed primarily by reaction with hydroxyl radicals. The experi- 
mental technique is based upon monitoring the disappearance rates 
of the test compound and of a reference organic in irradiated 
methy]! nitrite-NO-organic-air mixtures. 


14467 (PB—85-238723/XAB) Revised calculation of gas- 
eous emissions from UK motor vehicles. Rogers, F.S.M. 
(Warren Spring Lab., Stevenage (UK)). 1985. 43p. (LR— 
508(AP)M). NTIS, PC A04/MF AO0O1. 

An improved method of deriving total emissions for gaseous 
pollutants from gasoline motor vehicles in the UK is described. The 
bases of the new methodology are performance-related emission 
factors, derived from measurements made during actual journeys on 
urban, cross-country and motorway routes, combined with vehicle 
speed distributions and national traffic activity statistics which give 
the total annual distance travelled, classified according to type of 
vehicle and class of road. The uncertainties associated with each 
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stage of the calculation are identified and evaluated as far as possi- 
ble. The performance-related emissions are compared with total 
emissions, using fuel-related emission factors combined with nation- 
al fuel consumption data. The results are complemented with de- 
scriptions of vehicle emission legislation, of the diesel total emis- 
sions and of the significance of changes in instrumentation for meas- 
uring hydrocarbon emissions. 


14468 (PB—85-239630/XAB) Emergency and continuous 
exposure guidance levels for selected airborne contaminants. 
Volume 4, Final report. (National Research Council, Wash- 
ington, DC (USA)). May 1985. 113p. NTIS, PC A06/MF 
AOl. 


These are emergency exposure guidance levels recommend- 
ed by the NRC Committee on Toxicology for chemicals of interest 
to the sponsor because they may affect personnel during various 
operations. The report provides a short review of the chemical and 
physical properties of the chemicals and their toxic potential in ani- 
mals and humans. 


14469 (PB—85-241206/XAB) Dry-acid deposition on ma- 
terials and vegetation: concentrations in ambient air. Final 
report, 13 July 1982-15 April 1985. John, W.; Wall, S.M.; 
Ondo, J.L. (California Dept. of Health Services, Berkeley 
(USA). Air and Industrial Hygiene Lab.). May 1985. 109p. 
(CA/DOH/AIHL/SP—34). NTIS, PC A06/MF AO1. 

The objectives of this study were to: (1) make baseline meas- 
urements of dry-acid deposition at two sites in the South Coast Air 
Basin in California, (2) develop measurement techniques suitable for 
long-term monitoring of dry-acid deposition, and; (3) study the 
mechanisms of dry deposition in order to provide a better basis for 
monitoring methods. The ambient concentration - deposition veloci- 
ty method was selected for the development of monitoring tech- 
niques for dry acid deposition. Filter sampling trains containing cy- 
clones, gaseous denuders and multiple filters, some chemically im- 
pregnated, were used to sample particulate strong acid, ammonium 
nitrate acid, and ammonia. Hydrogen peroxide bubblers sampled 
sulfur dioxide. Additionally, a Berner Cascade impactor was used 
to measure the size distributions of acidic particles. A new passive 
sampler (nuclepore surrogate leaf) for sulfur dioxide, sulfate, and ni- 
trate was tested. Potted Ligustrum plants were exposed and the 
leaves washed for sulfate and nitrate deposits. 


14470 (PB—85-241529/XAB) Atmospheric fates of or- 
ganic chemicals: prediction of ozone and hydroxyl radical re- 
action rates and mechanisms. Final report, February 1982- 
February 1985, Atkinson, R.; Carter, W.P.L.; Aschmann, 
S.M.; Pitts, J.N.; Winer, A.M. (California Univ., Riverside 
(USA). Statewide Air Pollution Research Center). Aug 
1985. 86p. NTIS, PC A05/MF AO1. 

During the three-year cooperative agreement, the kinetic, 
mechanistic and product data available in the literature for the gas 
phase reactions of OH radicals and of Os; with organic compounds 
were evaluated and critically reviewed. Two review articles, one 
on Os reactions, the other on OH radical reactions, resulting from 
the work were submitted for publication to Chemical Reviews. The 
review dealing with Os reactions was published in Chemical Re- 
views, 84, 437-470 (1984), and the OH reaction review was accept- 
ed for publication. In addition to these extensive reviews, an experi- 
mental program was carried out to obtain needed kinetic data for 
selected OH radical and Os reactions. The data, and the experimen- 
tal techniques used, are summarized in the report, together with a 
discussion of a-priori predictive techniques for the estimation of OH 
radical and Os reaction rate constants for organics for which exper- 
imental data are not available. 


14471 (PB—85-241982/XAB) Measurement of NO/sub 
x/ dry deposition. Final report. Stedman, D.H.; Walega, J.G. 
(Denver Univ., CO (USA). Dept. of Chemistry). Mar 1985. 
48p. NTIS, PC A03/MF AOI. 

The project was intended to provide additional data on the 
behavior of nitrogen oxides. The specific goal of the project was 
improved measurement of NO/sub x/ dry deposition; as a first step 
in this direction, the fast NO/sub x//HNOs detector instrument, 
which had been previously developed was improved to fully opti- 
mize it for flux measurements. The University of Denver then par- 
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ticipated in field experiments with micrometeorologists, resulting in 
an interdisciplinary approach in which all participants contributed 
their area of state-of-the-art expertise. Six weeks of field measure- 
ments were performed in 1983-1984. In addition, the project includ- 
ed the application of gas chromatography with electron-capture de- 
tection to the measurement of PAN. 


14472 (PB—85-242477/XAB) Interim procedures for 
evaluating air quality models: experience with implementa- 
tion. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Monitoring and Data Analysis Div.). Jul 
oor 108p. (EPA/450/4—85/006). NTIS, PC A06/MF 
A0l1. 


The report summarizes and intercompares the details of five 
major regulatory cases for which guidance provided in the Interim 
Procedures for Evaluating Air Quality Models was implemented in 
evaluating candidate models. In two of the cases the evaluations 
were completed and the appropriate model has been determined. In 
three cases the data base collection and/or the final analysis were 
not yet completed. This report provides potential users of the Inter- 
im Procedures with a description and analysis of several applica- 
tions that have taken place. With this information in mind the user 
should be able to: (1) more effectively implement the procedures 
since some of the pitfalls experienced by the initial pioneers can 
now be avoided; and (2) design innovative technical criteria and 
statistical techniques that will advance the state of the science of 
model evaluation. 


14473 (PB—85-243145/XAB) Hanford 1964 atmospheric 
boundary layer experiment: micrometeorological and tracer 
data archive. Set 002 Documentation Report. Final report. 
Glantz, C.S.; Woodruff, R.K.; Droppo, J.G. (Pacific North- 
west Labs., Richland, WA (USA)). Aug 1985. 25p. NTIS, 
PC A02/MF AO1. 

An archive for micrometeorological and tracer dispersion 
data has been developed by Battelle, Pacific Northwest Laborato- 
ries for the U.S. Environmental Protection Agency. The archive is 
designed to make the results of extensive field tests readily accessi- 
ble to EPA for model testing, development, and verification efforts. 
This report provides documentation for one of the archived data 
sets, the Hanford 1964 Atmospheric Dispersion Experiment. The 
aim of this effort is to archive invaluable data sets in a timely fash- 
ion before the necessary supporting information about the data be- 
comes lost forever. The entries in this documentation report are as 
follows: data set fact summary, a narrative description of experi- 
ment and data, special information, references, a description of ar- 
chive data files, contacts (names, addresses, and phone numbers) 
and standard experiment summary table. 


14474 (PB—85-243194/XAB) Interlaboratory comparison 
of passive samplers for organic vapours with respect to their 
applicability to indoor air pollution monitoring: a pilot study. 
De Bortoli, M.; Knoeppel, H.; Molhave, L.; Seifert, B.; Ull- 
rich, D. (Commission of the European Communities, Lux- 
embourg). 1984. 73p. (EUR—9450-EN). NTIS, PC A04/ 
MF AOl. 

This document reports on analytical work carried out in co- 
operation among three European laboratories. The purpose of this 
work was to carry out a first assessment on the performances of 
passive samplers for organic vapors when used in indoor air pollu- 
tion monitoring and simultaneously to evaluate the interlaboratory 
agreement on low-concentration analysis of a variety of volatile or- 
ganic compounds. Two types of passive samplers were thus ex- 
posed in the different facilities and replicate specimens were ana- 
lyzed at each of the three laboratories. The most important finding 
was that differences seem to exist between different specimens of 
the same sampler type. 


14475 (PB—85-243822/XAB) Development of the indus- 

trial-combustion emissions model for acid-rain analyses. Held, 

K.F.; Mobley, J.D. (Energy and Environmental Analysis, 

ae ee VA (USA)). Jul 1985. 16p. NTIS, PC A02/ 
Ai. 


The paper discusses forecasts of industrial combustion emis- 
sions being developed by the U.S. EPA as part of the National 
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Acid Precipitation Assessment Program (NAPAP). The Industrial 
Combustion Emissions (ICE) Model will estimate sulfur dioxide 
(SO2), nitrogen oxides (NOx), and primary sulfate emissions from 
industrial fossil-fuel-fired boilers. These forecasts will be generated 
on a state-level basis. Alternative pollution control scenarios will be 
evaluated for reducing emissions from both existing and new indus- 
trial boilers. The ICE Model also evaluates the selection of fossil 
fuels for industrial steam generation. Capital and operating/mainte- 
nance costs for boilers and poilution control equipment, plus the 
costs of alternative fuel types, are used in selecting the fuel type for 
individual industrial boilers. Since emission rates vary significantly 
between coals, residual fuel oils, and natural gas, the fuel choice de- 
cision is a critical factor in estimating aggregate levels of SO:, 
NOx, and primary sulfates. 


14476 (PB—85-245645/XAB) Evaluation of polyurethane 
foam cartridges for measurement of polynuclear aromatic hy- 
drocarbons in air, Final report, 1 August-31 December 1984, 
Chuang, C.C.; Bresler, W.E.; Hannan, S.W. (Battelle Co- 
lumbus Labs., OH (USA)). Aug 1985. 37p. NTIS, PC A03/ 
MF AOl1. 

The objective of this project was to evaluate polyurethane 
foam (PUF) cartridges as collection media for quantification of 
vapor-phase polynuclear aromatic hydrocarbons (PAHs) in air. 
Two cleanup methods for PUF cartridges--compression rinsing and 
combined compression rinsing and Soxhlet extraction--were evalu- 
ated. Both methods successfully remove interfering material and 
background PAHs from the PUF. The compression rinsing method 
is recommended because it is easier, faster, and cheaper. Two pro- 
cedures for extraction of PAHs from the PUF matrix, Soxhlet ex- 
traction and compression rinsing, were compared. These sample ex- 
tracts were analyzed by on-column injection, electron impact gas 
chromatography/mass spectrometry (EI GC/MS) to determine 
PAHs. The results showed that compression rinsing is comparable 
to conventional Soxhlet extraction, and that both methods success- 
fully remove PAHs from the PUF cartridges. The compression 
rinsing method was then used in the stability study. The stability 
study was carried out to determine the stability of PAHs adsorbed 
on PUF cartridges as a function of storage time between collection 
and extraction. The results indicated that the levels of the spiked 
perdeuterated benzo(a)pyrene decreased significantly during stor- 
age. The rate of decrease was much faster when the PUF car- 
tridges were stored in light. Other PAH levels were not adversely 
influenced by the storage time. 


14477 (PB—85-246007/XAB) Combustion efficiency of 
flares. Report for October 1980-February 1984, Pohl, J.H.; 
Lee, J.; Payne, R.; Tichenor, B.A. (Energy and Environ- 
mental Research Corp., Irvine, CA (USA)). Aug 1985. 23p. 
NTIS, PC A02/MF AOl. 

The paper gives results of a study to provide data on indus- 
trial flare emissions. (Emissions of incompletely burned hydrocar- 
bons from industrial flares may contribute to air pollution. Avail- 
able data on flare emissions are sparse, and methods to sample oper- 
ating flares are unavailable.) Tests were conducted on 3-, 6-, and 
12-in.-diameter flare heads. Propane was used as the flare fuel, di- 
luted with nitrogen to control the heating value. The following re- 
sults were obtained: (1) soot (from smoky flares) accounts for 
<0.5% of the unburned hydrocarbon emissions; (2) the size of the 
flare head did not influence hydrocarbon combustion efficiency; 
and (3) the stability of the flare flame influenced combustion effi- 
ciency, with unstable flames tending to promote inefficient combus- 
tion. A relationship between gas heating value and exit velocity 
was developed to denote the region of flame instability. 


14478 (PB—85-246023/XAB) Sampling and evaluating 
airborne asbestos dust. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Div. of Training 
and Manpower Development). Sep 1980. 66p. NTIS, PC 
A04/MF AO1. 

The student manual for a course in sampling and evaluating 
airborne asbestos dust is presented. The course, conducted by the 
NIOSH Division of Training and Manpower Development consists 
of lecture topics, demonstrations, and laboratory work. The lecture 
topics included asbestosis, sampling and calibration equipment, sam- 
pling procedures, asbestos structures as determined by microscopy, 
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microscope use and calibration, counting procedure, and methods 
for identifying asbestos. Laboratory work includes pump calibra- 
tion, use of the wet meter bubble buret, microscope preparation and 
slide mounting, and fiber counting. The manual contains the US 
Public Health Service/NISH method for evaluating airborne asbes- 
tos fibers, the Department of Labor and Food and Drug Adminis- 
tration rules and regulations governing asbestos exposure, the phys- 
iological aspects of asbestosis, descriptions of sampling and calibra- 
tion equipment, guidelines for monitoring dust concentrations in the 
asbestos industry, procedures for use of microscopes and associated 
equipment, filter mounting procedures, counting procedures, and a 
calibration work sheet. 


14479 (PB—85-246031/XAB) Gas, Vapor & Particulate 
sampling (592). (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA). Div. of Training and Man- 
=— Development). Mar 1981. 75p. NTIS, PC A04/MF 
AOl. 

The training manual for the course Gas, Vapor, and Particu- 
late Sampling, developed for the Division of Training and Man- 
power Development, NIOSH, is presented. The purpose of the 
course is to provide students with information on the routine sam- 
pling of gases, vapors, and particulates, and measurement tech- 
niques. The course consists of lectures and laboratory work. The 
lecture topics include: use, interpretation, and misuse of threshold 
limits; obtaining valid representative air samples; measurement of 
gases, gas vapor, and particulate sampling; dusts; detector tube use; 
a problem set on determining noncompliance based on consider-’ 
ations of air sampling data; oxygen deficiency and combustible gas 
meters; preparing controlled gas and vapor concentration, calibra- 
tion of a combustible gas meter; and the legal aspects of the Occu- 
pational Safety and Health Act. The laboratory work includes cali- 
brating and testing detector tubes and pumps, making air flow 
measurements with a critical orifice meter and a rotameter, and 
calibrating and testing a combustible gas meter with ethanol. 


14480 (PB—85-246056/XAB) Evaluation and application 
of the Urban Airshed Model in the Philadelphia air-quality- 
control region. Braverman, T.N.; Haney, J.L. (Systems Ap- 
plications, Inc., San Rafael, CA (USA)). Jun 1985. 234p. 
NTIS, PC All/MF AOl. 

The Urban Airshed Photochemical Grid Model was applied 
to a data base assembled for the Philadelphia metropolitan area 
consisting of meteorological and air-quality data collected during 
the EPA 1979 summer field study and a spatially, temporally, and 
chemically resolved emissions inventory of hydrocarbons and nitro- 
gen oxides. The report presents results of (1) the evaluation of 
Urban Airshed Model performance on 2 selected model test days, 
(2) application of the Urban Airshed Model for control strategy 
planning, and (3) sensitivity tests to determine the response of 
Urban Airshed Mode! predictions and control requirements to un- 
certainty in background concentrations. The model tended to 
slightly overestimate calculated hourly ozone for both simulation 
days; but performed well in replicating observed concentrations. 
Results indicate that urban hydrocarbon emission reductions re- 
quired to attain the National Ambient Air Quality Standard 
(NAAQS) for ozone vary widely depending on assumed levels of 
background hydrocarbons and ozone standard. Therefore, all large 
metropolitan areas in the Northeast must cooperate to reduce emis- 
sions if region-wide attainment of the ozone standard is to be main- 
tained. 


14481 (PB—85-246106/XAB) Offshore and Coastal Dis- 
persion (OCD) Model, Version 3.0. Model-Simulation. Mar- 
shall, C. (Minerals Management Service, Reston, VA 
(USA)). Aug 1985. mag tap. NTIS, PC A08/MF AOI. 

The Offshore and Coastal Dispersion Model was adapted 
from the EPA guideline model MPTER to simulate the effect of 
offshore emissions from point sources in coastal regions. Modifica- 
tions were made to incorporate overwater plume transport and dis- 
persion and changes that occur as the plume crosses the shoreline. 
Modifications included the use of turbulence intensities to define 
dispersion regimes, use of the RTD Model to treat plume reflection 
in elevated terrain, use of the BLP Model to incorporate building 
downwash and plume rise to the model, partial plume penetration 
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into elevated inversions, a virtual source to describe plume growth 
as the plume intercepts the overland internal boundary layer, and a 
continuous fumigation modular. Software Description: The system 
is written in the FORTRAN programming language for implemen- 
tation on a AMDAHL V7 computer using the VSV7 operating 
system. 500K bytes of core storage are required to operate the 
system. 


14482 (PB—85-246114/XAB) Offshore and Coastal Dis- 
persion (OCD) Model, Version 3.0. Users guide. Hanna, S.R.; 
Schulman, L.L.; Paine, R.J.; Pleim, J.E. (Environmental Re. 
search and Technology, Inc., Concord, MA (USA)). Sep 
1984. 539p. NTIS, PC ‘A23/MF AOl. 

The Offshore Coastal Dispersion (OCD) model was adapted 
from the EPA guideline model MPTER to simulate the effect of 
offshore emissions from point sources in coastal regions. Modifica- 
tions were made to incorporate overwater plume transport and dis- 
persion as well as changes that occur as the plume crosses the 
shoreline. Hourly meteorological data are needed from overwater 
and overland locations. Turbulence intensities are used but are not 
mandatory. For overwater dispersion, the turbulence intensities are 
parameterized from boundary layer similarity relationships if they 
are not measured. Specifications of emission characteristics and re- 
ceptor locations are the same as for MPTER; 250 point sources and 
180 receptors may be used. Plume height adjustment over terrain is 
similar to that for MPTER, except that receptor points located 
above stack-top elevation are allowed. Treatment of plume reflec- 
tion off elevated terrain follows the RTD Model. 


14483 (PB—85-246999/XAB) Asbestos-containing mate- 
rials in school buildings: bulk sample analysis quality-assur- 
ance program - bulk sample rounds 9, 10, 11 and blind round 
2. Final report. Pasquini, D.A.; Parris, M.L.; Laird, L.T. 
(Research Triangle Inst., Durham, NC (USA)). Jul 1985. 
90p. NTIS, PC A05/MF AOl. 

The report presents the results of laboratories participating 
in the nineth, tenth, eleventh and second blind round(s) of the bulk 
sample analysis quality assurance program sponsored by the U.S. 
Environmental Protection Agency. Two hundred fifty-four, 320, 
318, and 50 laboratories which analyze bulk samples for determina- 
tion of asbestos content by polarized light microscopy participated 
in these rounds, respectively. Laboratories received bulk samples of 
asbestos, asbestos substitutes or other bulk insulation materials. 
Three aspects of analytical results are considered: classification of a 
sample as either asbestos (positive) or nonasbestos (negative); identi- 
fication of the specific type of asbestos present; and quantitation of 
the relative amount of major constituents present. A performance 
rating was made for each laboratory, based only on the ability to 
correctly classify samples. Reductions of all correct (4/4 or 3/3) 
scores were made only for the reporting of false positives and false 
negatives. Laboratories participating in rounds 9, 10, 11 and the 
second blind round correctly classified 92.1%, 97.2%, 94.9% and 
97.9% of the samples, respectively, as an asbestos or nonasbestos 
containing material as described in the Federal Register, Vol. 47, 
No. 103, Thursday, May 27, 1982. 


14484 (PB—85-247005/XAB) Preliminary evaluation of a 
modified NBS PM 10 sampler for indoor particulate measure- 
ments. Howes, J.E.; Vijayakumar, R.; Doerfler, F.; Bur- 
mann, F.J.; Howard, FS. (Environmental Monitoring and 
Services, Inc., Newbury Park, CA (USA)). Aug 1985. 40p. 
NTIS, PC A03/MF AOl. 

Modifications have been made in the prototype NBS porta- 
ble sampler to overcome several design flaws. The modifications in- 
cluded replacement of the case, redesign of the filter holder, and 
addition of a motor control circuit. Results obtained in a brief per- 
formance evaluation indicate that the modified sampler yields 
PM10 data comparable to that obtained with a conventional ambi- 
ent-type dichotomous sampler. The battery pack (six 1.25V Ni-Cd 
D cells) used with the modified NBS sampler provides at least 24 
hours of operation at a flow rate of 6 lpm. The constant current 
motor control circuit added to the sampler provides a very uniform 
flow rate (within + or - 5%) over a 24-hour sampling period. The 
circuit also automatically decouples the motor when the battery 
output drops below a voltage that delivers a flow rate of 6 lpm. 
The performance of an indoor air sampler developed by Harvard 
University was also evaluated in this study. 
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14485 (PB—85-247013/XAB) Standardization of EPA 
(Environmental Protection Agency) Method 8610. Cole, T.F.; 
Riggin, A.; Cooke, W.M. (Battelle Columbus Labs., OH 
(USA)). Jul 1985. 125p. NTIS, PC A06/MF AO1. 

USEPA Method 8610, Total Aromatics by Ultraviolet Ab- 
sorption was evaluated in conjunction with USEPA Method 3560, 
Reverse Phase Cartridge Extraction for the separation and qualita- 
tive determination of the presence or absence of visible or ultravio- 
let absorbing organic compounds listed in Appendix VIII of the 
Resource Conservation and Recovery Act (RCRA). A data base of 
the visible and ultraviolet (UV) spectral data was developed and 
used to estimate detection limits of Appendix VIII organic com- 
pounds which absorb UV or visible light in the region 220 to 700 
nm. The reverse phase cartridge extraction procedure was evaluat- 
ed for its ability to separate polar and nonpolar subsets of 21 
Method 8610 analytes by the use of methanol and hexane eluents. 
The extraction procedure was found to be unsuitable for group sep- 
aration in its present form, and needs further study to evaluate the 
behavior of individual analytes such as acids, bases, and polynuclear 
aromatic compounds. 


(PB—85-247211/XAB) Green River air-quality 
ooia development. MELSAR - a mesoscale air quality model 
for complex terrain. Volume 1. Overview, technical descrip- 
tion, and user's guide. Final report. Allwine, K.J.; Whiteman, 
C.D. (Pacific Northwest Labs., Richland, WA (USA)). Aug 
1985. 156p. (PNL—5460-VOL-1). NTIS, PC A08/MF AOl1. 

MELSAR, a mesoscale air quality model, was developed for 
predicting air-pollutant concentrations resulting from releases from 
multiple sources. The model is a Lagrangian puff model for appli- 
cation in complex terrain, principally at long source-to-receptor 
transport distances (tens to hundreds of kilometers) and short pol- 
lutant averaging times (1 to 24 hr). Terrain influences are treated 
explicitly by using a three-dimensional mass-consistent flow model, 
accounting for the influences of terrain roughness on diffusion, 
using terrain-following plume trajectories with optional corrections 
for the plume-ascending hills, and using a parameterized treatment 
of pollutant sources located in valleys. The model handles releases 
from both point and area sources and makes the conservative as- 
sumption that the pollutants released are inert and nondepositing. 
MELSAR is developed for application in a region covering west- 
ern Colorado, eastern Utah, and southern Wyoming. 


14487 (PB—85-247229/XAB) Green River air-quality 
model development. MELSAR - a mesoscale air quality model 
for complex terrain. Volume 2. Appendices. Final report. All- 
wine, K.J.; Whiteman, C.D. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Aug 1985. 359p. (PNL—5460-VOL-2). 
NTIS, PC A16/MF AO1. 

The volume contains Appendices A through R, which in- 
cludes (1) instructions for operating the model, (2) program struc- 
ture and code listings, and (3) summary output listings. 


14488 (PB— '5-247765/XAB) Walk-through survey 
report: control technology for asbestos remoyal industry at 
Tarrallton Elementary School, Norfolk, Virginia. Hollett, 
B.A. (National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA)). Mar 1985. 13p. (CT—147.14A). 
NTIS, PC A02/MF AOl. 

A walkthrough survey of control technology for reducing 
exposure during asbestos removal (SIC-1799) at Tarrallton Elemen- 
tary School, Norfolk, Virginia was conducted in July, 1984. The 
project involved removal of sprayed on asbestos containing ceil- 
ings. Engineering controls consisted of using the containment bar- 
rier recommended by EPA guidelines for asbestos removal, and 
negative air exhaust and wet removal methods to reduce fiber emis- 
sions. 


14489 (PB—85-248987/XAB) Products of thermal degra- 
dation of dielectric fluids. Interim report, November 1984- 
May 1985. Swanson, S.E.; Erickson, M.D.; Moody, L. 
(Midwest Research Inst., Kansas City; MO (USA)). May 
1985. 32p. NTIS, PC A03/MF AOI. 

The report describes the results of a series of experiments 
conducted to augment the data presented in a previous report 
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(EPA 560-5-84-009). The work presented here includes both repeat 
runs of those previously reported and also investigations of materi- 
als not previously tested. The results of the repeat runs correlate 
well with the previously reported results. The formation of PCDFs 
and PCDDs from the PCB-spiked mineral oil, as well as the calcu- 
lated destruction efficiencies for PCBs, closely match the previous- 
ly reported results. The repeat chlorobenzene runs show higher 
levels of PCDF and PCDD formation than previously. However, 
several concentrations in the previous report are greater than 
values; hence, comparison is difficult. Significant amounts of 
PCDFs and PCDDs were formed from the tetrachloroethylene 
fluid. The two high-temperature hydrocarbon fluids did not 
produce PCDFs or PCDDs. It appears that, under these thermal 
destruction conditions, the extent of PCDF formation varies among 
dielectric fluids by several orders of magnitude. 


14490 (PB—85-249258/XAB) Evaluation of trace organic 
emissions from refuse thermal-p facilities. Final 
report, 14 April 1981-31 March 1982. Higgins, G.M. (Sys- 
tech Corp., Xenia, OH (USA)). Jul 1982. 152p. NTIS, PC 
A08/MF AO1. 

The report presents the results of testing, sampling and anal- 
ysis of three resource recovery facilities burning municipal wastes 
for emissions of tetra chlorinated dioxins and furans in the flue gas. 
The stack emissions were analyzed by the EPA PTMAX dispersion 
model to determine maximum 1-hour ground-level concentrations. 
A wide distribution of isomers were reported both for TCDDs and 
TCDFs. The most toxic 2378 TCDD isomer emissions from the 
stack ranged from 3.4 to 180 mg per ton of the fuel fired, while 
2,378 TCDFs ranged from 22 to 1800 micrograms/ton. 


14491 (PB—86-100765/XAB) Proposed mechanisms on 
the formation of acidic aerosols from precursors. Durham, 
J.L.; Brock, J.R. (Environmental Protection Agency, Re- 


search Triangle Park, NC (USA). Atmospheric Sciences 
Research Lab.). Sep 1985. 21p. NTIS, PC A02/MF A011. 

Atmospheric particles acidify through the processes of nu- 
cleation, condensation, coagulation, and gas-particle chemical reac- 
tions. The gas-phase pathway depends on the generation of free 
radicals that oxidize sulfur dioxide, nitrogen dioxide, and organic 
compounds to acids, followed by either nucleation or condensation. 
The aqueous-phase pathway acidification proceeds through the re- 
actions of dissolved reductants and oxidants. The pathways for ac- 
cumulation of sulfuric acid, nitric acid, and organic acids in parti- 
cles may differ in responses to factors such as liquid water content 
of the particles and mass accommodation coefficients of reactants. 
Laboratory chemical kinetic results indicate that photochemical 
gas-phase and co-absorbed oxidant reaction pathways for S(IV) 
may be important simultaneously, for example, in industrial-urban 
air during the summer. However, during the night and during the 
winter, aqueous-phase pathways should dominate. Laboratory in- 
vestigations of the oxidation of nitrogen dioxide indicate that the 
gas-phase photochemical pathway is important, but the aqueous- 
phase is not. Gas-phase photochemical oxidation of organics is gen- 
erally established, but the aqueous-pathways have not received suf- 
ficient attention to establish their importance. 


14492 (PB—86-105053/XAB) Development of a low cost 
NDIR (non-dispersine infrared detection) CO monitor. Final 
report May 83-Aug 84. Kebabian, P.L.; Kruse, J.R. (Envi- 
ronmental Research and Technology, Inc., Concord, MA 
oh Aug 1984. 60p. (REPT—840178). NTIS, PC A04/ 


A feasibility program was undertaken to develop a low-cost 
CO detector for residential and commercial use utilizing nondisper- 
sive infrared-detection techniques. Experimental results are de- 
scribed along with details of a proposed design of an instrument in- 
corporating techniques developed during this program. The design 
includes a fluorescent source of CO emission, a sample cell and a 
dual detector gas correlation sensor. Similar in size to a home 
smoke detector, the bench model has demonstrated a threshold sen- 
sitivity to CO of less than 20 ppm and no detectable interference 
from CO2, methane or water vapor. It has no moving parts or con- 
sumables and is inherently fail-safe. 


50 ee SCIENCES, ATMOSPHERIC 
5002 Chemicais Monitoring And Transport 


14493 (PB—86-116522/XAB) Guidance for controlling 
asbestos-containing materials in buildings: 1985 edition. 
Keyes, D.L.; Price, B.P.; Chesson, J. (Battelle Columbus 
Labs., Washington, DC (USA)). Jun 1985. 112p. NTIS, PC 
A06/MF AO0l. 

The revised document provides EPA guidance on control- 
ling asbestos-containing materials found in buildings. The document 
(1) provides a current summary of data on exposure to airborne as- 
bestos, (2) survey procedures for determining if asbestos-containing 
material is present in buildings, (3) explains how to establish a spe- 
cial operations and maintenance program in a building found to 
contain asbestos, (4) reviews technical issues confronted when as- 
sessing the potential for exposure to airborne asbestos, in particular 
indoor settings, (5) suggests a structured process for selecting a par- 
ticular course of action given information on physical condition of 
the asbestos, exposure levels, assessment methods, and abatement 
techniques, (6) summarizes and updates information on applicabil- 
ity, effectiveness, and relative costs of alternative remedial actions, 
(7) introduces and discusses criteria for determining successful as- 
bestos control. The material presented is a summary of information 
and experience gained by EPA through its Asbestos in Schools and 
Buildings Program and by a wide spectrum of experts in the field. 


14494 (STEV-FBA—85-30) Emission inventory of coal, 
peat and oil-fired power plants. Pohjola, V.; 

Haesaenen, E. (Statens Energiverk, Stockholm (Sweden)). 
Feb 1985. 260p. (In Swedish). (VTT-TUTK—85-231). 
NTIS (US Sales Only), PC Al2/MF A0Ol1. File Number 
DE86750222. 

Measurements were carried out of the emission of SOs, 
NOsub(x), fly ash, heavy metals and radioactive elements from 
eight power plants and district heating plants burning coal, peat or 
heavy fuel oil. The characteristic emissions of the combustion of 
coal, oil and peat and the total emissions from power plants in Fin- 
land were calculated for the year 1980. Mass flow calculations 
were carried out for the elemental constituents of the different fuels 
in the boiler. The behaviour of these constituents in the combustion 
process was investigated and the cleaning efficiency of fly ash col- 
lector in the retention of both particulates and elemental compo- 
nents was calculated. The results obtained indicated that the SO. 
emissions per unit of fuel energy in the case of oil were 2 - 3 times 
greater than the corresponding emissions from coal and as much as 
6 - 9 times greater than from peat. Emissions of nitrogen oxides 
from the burning of coal were on average double those from peat 
and threefold in comparison with the corresponding emissions from 
oil. Characteristic fly ash emissions from the combustion of coal 
was about three times greater than from peat burning. Fly ash emis- 
sion from the burning of fuel oil were about half those from coal 
when the fly ash collection efficiency in conjunction with coal 
burning was 99 %. Characteristic emissions of heavy metals were 
greatest in the combustion of coal, with the exception of vanadium 
and nickel of which the greatest emissions were from oil. PAH- 
emissions were similar in the combustion of both coal and peat. 
Slight mutagenicity of the stack gases from coal- and peat-fired 
power plants was demonstrated. 


14495 (STF—15A84026, pp 150-156) Pollution from 
firing with biomass. 1984. (In Norwegian). NTIS (US Sales 
Only), PC A10/MF A0Ol. File Number DE86750605. 
(CONF-8403220—). 

From Bio-fuel day seminar; Trondheim, Norway (27 Mar 
1984). 

, The paper deals with indoor and outdoor environmental 
studies on air qualities concerning exhaust gases from small wood- 
fired central heating boilers, and biomass-fired big heating plants. 2 
tables. 


14496 Liquid chromatographic determination of 
benzo[a]pyrene in total particulate matter of cigarette smoke. 
Tomkins, B.A.; Jenkins, R.A.; Griest, W.H.; Reagan, R.R.; 
Holladay, S.K. (Oak Rid ge National Lab., TN). Journal of 
the Association of Official Analytical Chemists; No. 5, 935- 
940(Sep 1985). 

The benzo[a]pyrene (BaP) delivery of reference and com- 
mercially available tobacco cigarettes, as well as reference and pla- 
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cebo marijuana cigarettes, is determined using a sequential liquid 
chromatographic/liquid chromatographic procedure. The total par- 
ticulate matter of sample cigarette smoke is collected using a Cam- 
bridge filter pad, which is ultrasonically extracted with acetone. 
The resulting extract is filtered, then fractionated using semiprepar- 
ative-scale normal phase liquid chromatography (LC). Quantitative 
determination is achieved using analytical-scale reverse phase LC 
equipped with a fluorescence detector. The method is precise (+/- 
10-15% relative standard deviation) and yields 85% or better BaP 
recovery at the ng/cig. level. A single pad may be analyzed in 8 
person-hours, while a more typical lot of 12 pads (6 pads each for 2 
cigarette brands) may be analyzed in 10 person-days. 


14497 Mechanisms of aluminum adsorption on clay min- 
erals and peat. Jardine, P.M.; Zelazny, L.W.; Parker, J.C. 
(Virginia Polytechnic Institute and State Univ., Blacksburg). 
Soil Science Society of America Journal; 49: No. 4, 862- 
867(Jul-Aug 1985). Contract AS05-83ER60179. 

From 48. annual meeting, Soil Science Society of America; 
Chicago, IL, USA (1-6 Dec 1985). 

Mechanisms of Al adsorption on Ca-saturated kaolinite, 
montmorillonite, and peat were studied by miscible displacement 
methods. Partially neutralized 1.0 x 10~* M AICls solutions with ba- 
sicities of 1.0 were leached through monomineralic columns and ef- 
fluent analyzed for monomeric and polymeric Al, titratable acidity, 
and desorbed Ca as functions of time. Polymeric Al was preferen- 
tially adsorbed by kaolinite throughout the displacement experiment 
whereas montmorillonite preferentially adsorbed monomers at short 
times and polymers at longer times. Selective adsorption of mono- 
meric or polymeric Al on peat was not evident. Aluminum adsorp- 
tion kinetics on kaolinite, montmorillonite, and peat was described 
by two simultaneous reactions - a relatively rapid reaction involv- 
ing Al-Ca exchange and a slower reaction involving Al polymeriza- 
tion on the adsorbents. This scenario is supported by potentiometric 
titrations of effluent Al and by analyses of effluent Ca, and ad- 
sorbed, exchangeable and nonexchangeable Al basicities. Negligible 
adsorption of Al on gibbsite and quartz indicated that surface 
bound Al on kaolinite and montmorillonite may serve as a template 
for adsorption of more Al. 


14498 GC/matrix isolation/FTIR applications: analysis 
of PCBs. Schneider, J.F.; Reedy, G.T.; Ettinger, D.G. (Ar- 
gonne National Lab., IL). Journal of Chromatographic Sci- 
ence; 23: 49-53(Feb 1985). 

High resolution capillary gas chromatography, coupled with 
the superior infrared spectra produced by matrix isolation FTIR, 
yields a powerful analytical tool which is applied to the analysis of 
polychlorinated biphenyls (PCBs). PCB congeners are identified in 
a commercially produced mixture (Aroclor 1221) using the matrix- 
isolated infrared spectra obtained by this method. The gas chro- 
matograph/matrix isolation/Fourier transform infrared (GC/MI/ 
FTIR) instrument utilized was developed at Argonne National Lab- 
oratory. GC/MI/FTIR is especially useful in the determination of 
PCBs in samples where the Aroclor pattern is not present. 


14499 Control of respirable particles in indoor air with 
portable air cleaners. Offermann, F.J.; Sextro, R.G.; Fisk, 
W.J.; Grimsrud, D.T.; Nazaroff, W.W.; Nero, A.V.; 
Revzan, K.L.; Yater, J. (Lawrence Berkeley Lab., CA). At- 
mospheric Environment; 19: No. 11, 1761-1771(1985). Con- 
tract AC03-76SF00098. 

Eleven portable air cleaning devices have been evaluated for 
control of indoor concentrations of respirable particles using in situ 
chamber decay tests. Following injection of cigarette smoke in a 
room-size chamber, decay rates for particle concentrations were ob- 
tained for total number concentration and for number concentration 
by particle size with and without air cleaner operation. The size 
distribution of the tobacco smoke particles was log normal with a 
count median diameter of 0.15 4m and a geometric standard devi- 
ation of 2.0. Without air cleaner operation, the natural mass-aver- 
aged surface deposition rate of particles was observed to be 0.1 h7'. 
Air cleaning rates for particles were found to be negligible for sev- 
eral small panel-filter devices, a residential-sized ion-generator, and 
a pair of mixing fans. Electrostatic precipitators and extended sur- 
face filters removed particles at substantial rates, and a HEPA-type 
filter was most efficient air cleaner studied. 
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14500 Particulate sulfur and chlorine in Arctic aerosols, 
Spring 1983. Winchester, J.W.; Schnell, R.C.; Fan, S.; Li, S.; 
Bodhaine, B.A.; Naegele, P.S.; Hansen, A.D.A.; Rosen, H. 
(Florida State Univ., Tallahassee). Atmospheric Environment; 
19: No. 12, 2167-2173(1985). 

In each of 10 flights of the AGASP Arctic program, particu- 
late sulfur and chlorine were determined by PIXE analysis of eight 
cascade impactor fractions from < 0.25 to > 16 wm aerodynamic 
diameter (umad). S occurred mainly in fine aerosol sizes of < 2 
pmad whereas Cl was mainly in coarser sizes. Two fine S modes 
could be identified, one being ultrafine (nuclei mode) < 0.25 wmad 
and the other being fine (accumulation mode) centered around the 
0.5-1.0 wmad range, with relative abundances of the two modes ap- 
parently depending on flight location. This suggests that both ho- 
mogeneous gas phase and heterogeneous liquid phase reactions led 
to sulfuric acid formation in the haze. Qualitative comparisons of 
aerosol S and Cl distributions with particle size suggest that aerosol 
Cl concentrations are controlled by a sea surface source, particle 
coagulation and surface deposition, and volatility after reaction 
with acidic trace gases. Stratospheric aerosols sampled at 500 mb 
within a tropopause fold structure contained S concentrations 
greater than those in the Arctic haze and contained an appreciable 
Cl component. 


14501 Horizontal inhomogeneities in the particulate 
carbon component of the Arctic haze. Hansen, A.D.A.; 
Rosen, H. (Lawrence Berkeley Lab., CA). Atmospheric En- 
vironment; 19: No. 12, 2175-2180(1985). Contract ACO03- 
76SF00098. 

The authors present results obtained during the AGASP 
1983 Arctic haze aircraft sampling experiment. During this program 
they operated the aethalometer, an instrument that responds to the 
aerosol graphitic (black) carbon concentration in real time. Previ- 
ous results showed strong vertical layering of this component of 
the Arctic haze. In this paper is presented for the first time evi- 
dence of horizontal variations of aerosol black carbon concentra- 
tion. Some of these variations correlate with meteorological param- 
eters, but horizontal inhomogeneities with a characteristic scale of 
50-100 km occurring in the absence of meteorological activity are 
also observed. 


14502 Long range transport of air pollutants on the syn- 
optic scale. Knox, J.B. (Lawrence Livermore National Lab., 
Livermore, CA). pp 391-424 of Air Pollution Modelling and 
its Application 4. De Wispelaere, C. New York, NY; 
Plenum Press (1985). (CONF-8309130—). 

From 14. international technical meeting on air pollution 
modeling and its applications; Copenhagen, Denmark (27 Sep 
1983). 

Long range transport (LRT) of air pollutants has in recent 
years become increasingly more important, in part, because of the 
technical challenge of the current applications (e.g. acidic deposi- 
tion, visibility impairment, and source attribution issues), and in 
part, because of the growing awareness of the technical difficulties 
of providing definitive models. This overview paper reviews the 
evidence for an accelerated-diffusion regime for puffs and plumes; 
some of the current LRT diffusion formulations in view of the sum- 
mary information; the sensitivity of LRT diffusion solutions to the 
potential range of conditions; the potential for inherent errors in 
current simplified, but commonly used, trajectory estimates; some 
avenues emerging from research for avoiding these accumulating 
errors in trajectory estimates. In addition, the most recently devel- 
oped techniques from applied mathematics hold promising potential 
for use in global pollutant budgets. Some of the salient dilemmas of 
the long range transport problem are highlighted. 
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REFER ALSO TO CITATION(S) 12767, 12841, 14494, 14531, 14532, 14533, 
14595, 14673, 14726 


14503 (CONF-860203—7) Environmental impacts of the 
release of a transuranic actinide, americium-241, from a con- 
taminated facility. Want, J.; Merry-Libby, P. (Argonne Na- 
tional Lab., IL (USA)). 29 Oct 1985. Contract W-31-109- 
ENG-38. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86004044. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

Americium-241 is widely used as a radiation source, but it 
also has some potential risk if taken into the body because of its 
high dose conversion factor. Although the radiotoxicity of americi- 
um-241 is small compared to other transuranic actinides, its effects 
on the reproductive system and on development of the placenta are 
more damaging than the effects of plutonium-239. In Ohio, a 
gemologist’s laboratory was contaminated with americium-241. 
Prior to decontamination of the laboratory, potential radiological 
impacts to the surrounding environment were assessed. A hypothet- 
ical fire accident resulting in a unit release (1 curie) was assumed. 
Potential radiological impacts were simulated using an atmospheric 
dispersion and dosimetry model with local meteorological data, 
population census data, and detailed information regarding the 
neighborhood. The results indicate that there could have been a 
significant impact on nearby residents from americium-241 via at- 
mospheric dispersion if a major catastrophic release had occurred 
prior to contamination and decommissioning of the laboratory. 14 
refs., 3 figs., 2 tabs. 


14504 (INFO—0127) Retrospective study of radon 
daughter concentrations in the workplace in the fluorspar 
mines of St. Lawrence, Newfoundland. Corkhill, D.A.; Dory, 
A.B. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). Jul 1984. 25p. NTIS Sales Only), PC A02/ 
MF AO1. File Number DE86700509 

Fluorspar mining began in St. Lawrence, Newfoundland in 
the early thirties. In the early years the existing economic and 
social conditions resulted in poor health and safety practices in the 
mines. A high incidence of many types of pulmonary diseases, in- 
cluding lung cancer, among the miners was investigated by the De- 
partment of National Health and Welfare, and by 1960 radiation in 
the mines was recognized as the major cause. The original epidemi- 
ological study used radon daughter exposure estimates determined 
from a limited number of radon daughter measurements in one of 
the mines. Insufficient experience existed at that time to allow a 
proper technical assessment of the mines and to modify the estimat- 
ed radon daughter concentrations accordingly. A review of the en- 
vironmental conditions in the early years of mining and a revision 
of the estimates of radon daughter concentrations in those mines is 
presented. Environmental working consitions were determined 
based on a review of maps, inspectors’ reports, Commission hear- 
ings, recollections of former workers and of the authors. Compari- 
son to the conditions in the mines in later years, when radiation 
samples were taken more frequently allowed estimations of the 
probable radon daughter concentrations that would have existed in 
the mines earlier. Ranges of estimated average concentrations were 
made by mines for each year and wherever possible for broad types 
of job classes. Rather than attempting to propose single numbers 
for radon daughter concentrations, which in turn might have im- 
plied an accuracy that did not exist, ranges of average radon 
daughter concentrations were estimated. 


14505 (INIS-mf—9626-Vol.1, pp 258-262) Lung cancer 
risk as a result of energy conservation and waste recycling. 
Steinhaeusler, F.; Pohl, E. (Salzburg Univ. (Austria). Inst. 
fuer Allgemeine Biologie, Biochemie und Biophysik). 1984. 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE85781216. (CONF-830995—Vol. 1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

Energy conservation efforts demand the reduction of ventila- 
tion rates and the increased use of air-recirculation. Some construc- 
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tion materials are based on industrial wastes. Both may cause an in- 
crease of radon and radon daughter exposure indoors. Risk-benefit- 
cost analysis is carried out for various types of increased exposure 
to these natural radionuclides. 


14506 (INIS-mf—9626-Vol.2, pp 109-113) Application of 
a screen diffusion battery to measurements of ultrafine ambi- 
ent radioaerosol. Maschek, I.; Szeghalmi, C.; Thek, G. (Ors- 
zagos Frederic Joliot-Curie Sugarbiologiai es Sugaregeszse- 
guegyi Kutato + eee Budapest (Hungary)). 1984. NTIS 
(US Sales. Only), PC A13/MF AOl. File Number 
DE85781217. (CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

For investigating radioactivity of the ambient aerosol size 
ranged from 0.01 to 0.2 um a system was set up including a screen 
type diffusion battery and a conductor switching valve with techni- 
cal modification providing continuous cycle sampling and the maxi- 
mum feasible aerosol flow through also the filters behind each port 
of the battery. The activity/size characterization calculated from 
the activity penetrated through the battery ports results up to about 
the half of natural airborne activity to be carried by particles small- 
er than 0.2 pm. 


14507 ee 2, pp 159-163) Radioactivity 
in surface air and fallout around a coal-fired power plant. 
Bauman, A.; Kovac, J. (Yugoslav Aedtae of Sciences and 
Arts, Za) eb. Inst. for Medical Research). 1984. NTIS (US 
Sales y), PC A13/MF A0O1. File Number DE85781217. 
(CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

The radioactivity of surface air was measured around a coal 
fired power plant. The total alpha activity was considerably higher 
than background values. ?!°Pb was also higher by a factor of 10. 
The same applies to uranium concentrations. The alpha activity and 
226Ra of fallout measured at two locations in opposite directions 
from the coal fired power plant exceeded the standard values by 30 
- 40 times. 


14508 (JAERI-M—84-101) Parametric study on environ- 
mental gamma radiation field, Takada, K.; Saito, K.; Moriu- 
chi, S. (Japan Atomic Energy Research Inst., Tokyo). Jun 
1984. 50p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700937. 

It was examined how the change of environmental param- 
eters affected the gamma radiation quantity such as flux, exposure 
and energy spectrum. As the environmental parameters, atmospher- 
ic pressure, atmospheric temperature, humidity, soil composition by 
weight, water content and soil density were considered. The 
gamma radiation quantity was calculated using an environmental 
gamma-ray transport code (YURI) with a Monte Carlo method. 
The calculation was carried out for the sources, (1) a point source 
in air (2) uniformly distributed sources on the ground surface, (3) 
uniformly distributed sources in the soil. As a result of this calcula- 
tion, the effect of the air density due to change in atmospheric tem- 
perature and atmospheric pressure has been proved to be quite 
large, and for the sources (3), the water content by wet soil has 
also been proved to effect largely on the gamma radiation quantity. 


14509 (SSI—85-05) Measuring stations for gamma radi- 
ation - measuring results 1984, Kjelle, P.E. (National Inst. of 
Radiation Protection, Stockholm (Sweden)). Mar 1985. 22p. 
(In Swedish and English). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86700493. 

The results from five stations are presented. They include 
gamma radiation at ground level including cosmic radiation, whole 
year average values for snow-free days are also presented. 
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5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 12720, 14485 


Seip ag ed Additional intensity dura- 
tion analyses and design h for various 


yetograph parameters 
precipitation stations of the Nevada Test Site, Nevada. 
French, R.H. (Nevada Univ., Las Vegas (USA). Water Re- 
— Center). Au 7 1985. Cammet AC08-85NV 10384. 
cae Rak oe PC A03, 


F A01; 1; GPO Dep. File Number 


me oes presents the most current results for intensity-du- 
ration-frequency and dimensionless hyetograph parameter estima- 
tion on the Nevada Test Site. Specifically the precipitation stations 
for which data are presented in this report are: (1) Rock Valley; (2) 
Desert Rock; (3) Mercury; (4) Mid Valley; (5) Yucca; (6) 40MN; 
and (7) BJY. 


14511 (PB—85-246593/XAB) Code of good practice for 
the reduction of emissions of chlorofluorocarbons (CFCs) R11 
and R12 in refrigeration and air conditioning applications. 
(Commission of the Euro; Communities, Luxembourg). 
1984. 27p. (EUR—9509-EN). NTIS, PC A03/MF AOl. 

This Code of Good Practice has as its main purpose the re- 
duction of emission into the atmosphere of chlorofluorocarbons 
R11 and R12 used in refrigeration and air conditioning applications. 
To this end it does not constitute a technical design document and 
must be used in conjunction with other standards and Codes of 
Practice already in existence. The establishment of this Code is part 
of the Action program that the Commission of the European Com- 
munities has undertaken aiming at the reduction of emissions of 
chlorofluorocarbons used in the fields of refrigeration, foam plastics 
and solvents. 


14512 (PB—85-249738/XAB) Summary of state VOC 
(volatile organic compound) regulations. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Office 
of Air Quality Planning and Standards). Apr 1985. 426p. 
(EPA/450/2—85/003). NTIS, PC A19/MF AO1. 

The Clean Air Act Amendments of 1977 require each State 
in which there is an ozone nonattainment area to adopt and submit 
a revised State Implementation Plan (SIP) that meets the require- 
ments of Section 110 and Part D of the Act. The SIP must contain 
volatile organic compound (VOC) regulations that reflect the appli- 
cation of Reasonably Available Control Technology to stationary 
sources for which Control Technique Guidelines (CTGs) published 
by the U.S. Environmental Protection Agency (EPA) apply. This 
document summarizes the VOC regulations States have adopted 
that apply RACT to 29 industrial source categories for which EPA 
has published CTGs. In some cases, States have developed regula- 
tions for stationary sources where CTGs do not apply. These regu- 
lations also have been summarized. In most cases, the State regula- 
tions summarized are current as of August 1, 1984. There are, how- 
ever, some regulations included in the State summaries, such as 
some of the VOC regulations for California, that are current as of 
January 1, 1985. 


14513 (STF—15A83032) Simultation of atmospheric 
boundary layers in wind tunnels. A survey. Haldoe, A.E. 
(SINTEF, Trondheim (Norway)). Jun 1983. 19p. NTIS (US 
Sales Only), PC A02/MF AOl. File Number DE86750603. 

A review of the need of simulation of atmospheric boundary 
layers in wind tunnel testing is given. As most of the human activi- 
ties take place in the lowest few hundred meters of the atmosphere, 
it is of great importance to understand and predict the results from 
the interference of man on the atmospheric air flows, and converse- 
ly to predict the effect of these air motions on our activity. The 
resulting air flow is three dimensional and highly turbulent. Theo- 
retical solutions to this type of flow problems are rare with present 
day knowledge. Since full scale experiments often are prohibitively 
expensive, one is left with physical modelling as the only tool for 
problem solving and achieving greater insight into these phenom- 
ena. The most successful modelling technique is to simulate the at- 
mospheric boundary layer in wind tunnels. Examples of the versa- 
tile use of wind tunnel simulation are the study of wind induced 
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problems with offshore structures, the turbulence at air ports, local 
air pollution as well as wind energy systems. Methods for generat- 
ing atmospheric boundary layers are given as well as comparison of 
laboratory and full scale data. 7 references. 
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14514 (AAEC/E—579) Investigation of the response of a 
neutron moisture meter using a multigroup, two-dimensional 
diffusion theory code. Ritchie, A.I.M.; Wilson, D.J. (Austra- 
lian Atomic Energy Commission Research Establishment, 
Lucas Heights). Dec 1984. 38p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700933. 

A multigroup diffusion code has been used to predict the 
count rate from a neutron moisture meter for a range of values of 
soil water content w, thermal neutron absorption cross section 
Ssub(a) (defined as Ysub(a)/rho) of the soil matrix and soil matrix 
density rho. Two dimensions adequately approximated the geome- 
try of the source, detector and soil surrounding the detector. Seven 
energy groups, the data for which were condensed from 128 group 
data set over the neutron energy spectrum appropriate to the soil- 
water mixture under study, proved adequate to describe neutron 
slowing-down and diffusion. The soil-water mixture was an 
SiO.—>water mixture, with the absorption cross section of SiOz in- 
creased to cover the range of Zsub(a) required. The response to 
changes in matrix density is, in general, linear but the response to 
changes in water content is not linear over the range of parameter 
values investigated. Tabular results are presented which allow in- 
terpolation of the response for a particular w, Ssub(a) and rho. It is 
shown that R(w, Ssub(a), rho) rho M(Ssub(a)) + C(w) is a crude 
representation of the response over a very limited range of varia- 
tion of w, and Ssub(a). As the response is a slowly varying function 
of rho, Ssub(a) and w, a polynomial fit will provide a better esti- 
mate of the response for values of rho, Ssub(a) and @ not tabulated. 


14515 (AD-A—159184/1/XAB) Compilation of 1984 
annual reports of the Navy ELF (extremely low frequency) 
communications system ecological monitoring program. 
Volume 1, TABS A-E. Annual progress report, January-De- 
=r, 1984. a M.; Bruhn, J.; Cattelino, P.; Jurgen- 

Lenz, G.W (IT Research Inst. _ Chicago, IL 
(USA). ‘ie 1985. 500p. NTIS, PC A21/MF A' 

A long-term program of monitoring for thot ELF elec- 
tromagnetic influences on ecosystems in northwestern Wisconsin 
and the Upper Peninsula of Michigan, is being conducted. Selection 
of study sites, monitoring protocols, and analytical methods were 
initiated in 1982. These activities, as well as data collection, were 
continued during 1983 and 1984. Progress is described for studying 
the terrestrial, aquatic, and wetland ecosystems for the 11 projects 
comprising the Ecological Monitoring Program. 


14516 (AD-A—159185/8/XAB) Compilation of 1984 
annual reports of the Navy ELF (extremely low frequency) 
communications system ecological monitoring program. 
Volume 2. TABS F-K. Annual progress reporT, January-De- 
cember 1984, Fischer, R.L.; Beaver, D.L.; Asher, J.H.; Hill, 
R.W.; Burton, T.M. (IIT Research Inst., Chicago, IL 
(USA)). Jun 1985. 500p. NTIS, PC A21/MF AOI. 

A long-term program of monitoring for possible ELF elec- 
tromagnetic influences on ecosystems in northwestern Wisconsin 
and the Upper Peninsula of Michigan is being conducted. Selection 
of study sites, monitoring protocols, and analytical methods were 
initiated in 1982. These activities, as well as data collection, were 
continued during 1983 and 1984. Progress is described for studying 
the terrestrial, aquatic, and wetland ecosystems for the 11 projects 
comprising the Ecological Monitoring Program. 
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14517 (JAERI-M—84-231) Measurement of water flow 
rate in saturated soil by thermistor type sensor. Yamamoto, 
T.; Saitoh, K.; Takebe, S.; Wadachi, Y. (Japan Atomic 
Ener y Research Inst., Tokyo; Japan Atomic Energy Re- 

Inst., Tokai, Ibaraki. Tokai Research Establishment). 
ie “1985. 19p. (In Japanese). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86700934. 

In order to evalute by comparison of the migration rate of 
water with that of radionuclide in a saturated soil, a measuring ap- 
paratus of water flow rate with thermistor type sensor was made 
for trial and the measurement of water flow rate in the soil was 
carried out by heat pulse method. The water flow rate can be de- 
termined by measuring the change of temperature detected with a 
thermistor type sensor set in the soil after heating to the state of 
pulse by a heater. Thus, the water flow rate in the saturated soil 
was able to measure successfully by this method, and an optimum 
condition for measurement was also found out. 


14518 Competition and coexistence of small mammals in 
an East Tennessee pine plantation. Seagle, S.W. (Oak Ridge 
National Lab., TN). American Midland Naturalist; 114: No. 
2, 272-282(Oct 1985). Contract AC05-840R21400. 

Microhabitat use and niche characteristics of Peromyscus 
leucopus, Ochrotomys nuttalli and Blarina brevicauda were exam- 
ined in a pine plantation on the Oak Ridge National Environmental 
Research Park. Although general microhabitat use was the same, 
niche parameters (such as niche breadth) for each species varied be- 
tween two study grids, apparently in response to differing under- 
story density. Microhabitat specialization is thus proposed to be a 
function of local microhabitat structure. Removal of the generalist 
species, P. leucopus, from one grid while maintaining the other grid 
as a control elicited a significant microhabitat shift and increase in 
niche breadth by O. nuttalli. Blarina brevicauda displayed a slight 
microhabitat shift and increased niche breadth. These results are in- 
consistent with the hypothesis that generalist species are poor com- 
petitors. Microhabitat heterogeneity created by plant succession and 
extrinsic disturbances such as tree blow-down are suggested to 
allow coexistence of these species by altering competitive abilities 
or microhabitat selection. 


Canopy radiative transfer models for spherical and 
distributions: 


known leaf inclination angle is: 4 test in an oak- 
hickory forest. Baldocchi, D.D.; Hutchison, B.A.; Matt, 
D.R.; McMillen, R.T. (National Oceanic and Atmospheric 
Administration, Oak Ridge, TN). Journal of gener Ecology; 
22: 539-555(1985). Conmanat AC05-760R00033 

Two canopy radiative transfer models were tested against 
solar radiation measurements made in an oak-hickory forest. Verti- 
cal profiles of downward directed insolation components computed 
with Norman’s model are in better agreement with measured values 
than are those computed with de Wit's model. Insolation flux densi- 
ties computed with both models, however, underestimate total in- 
coming shortwave radiation and its components direct and diffuse 
shortwave radiation, total photosynthetically active (PAR) and near 
infrared radiation (NIR). This under estimation results primarily 
from clumping of the foliage, which enhances the penetration of 
direct and diffuse radiation into the cdnopy and minimizes the con- 
version of beam to scattered diffuse radiation. Although observed 
leaf inclination angles are different from a spherical leaf inclination 
distribution these differences do not account for differences be- 
tween simulated and measured fluxes of solar radiation. This is be- 
cause the leaf orientation function (G) computed with observed leaf 
angles is greater than the G-function for a spherical canopy, which 
should lead to an overestimation in beam penetration. Possible 
errors in the optical parameters are also not a factor since most of 
these parameters were measured directly and because the agree- 
ment between measured and simulated diffuse shortwave radiation, 
which is affected by optical parameters, is relatively good. Canopy 
reflectivities of PAR are overestimated by a factor of three. 
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REFER ALSO TO CITATION(S) 12626, 14458, 14459, 14579, 14592 


14520 (AD-A—158593/4/XAB) Cold-regions environmen- 
tal test of nuclear, biological, and chemical decontamination 
equipment. Final report. (Army Test and Evaluation Com- 
mand, Aberdeen Proving Ground, MD (USA)). 17 May 
1985. 43p. (TOP—8-4-007). NTIS, PC A03/MF AO1. 

This TOP prescribes methods for evaluating nuclear, biologi- 
cal, and chemical (NBC) decontamination equipment in the natural 
cold-regions environment. It contains procedures for evaluating 
storage, transportation, environmental performance, logistic suppor- 
tability, reliability, human factors, and safety. It describes the neces- 
sary facilities and instrumentation requirements for test accomplish- 
ment. 


14521 (AD-A—158990/2/XAB) Migration of hazardous 
substances through soil. Part 2. Determination of the leacha- 
bility of metals from five industrial wastes and their move- 
ment within soil. Final report, April 1974-December 1977. 
Houle, M.J.; Long, D.E.; Bell, R.; Weatherhead, D.C.; 
Grabbe, R. (Army Dugway Proving Ground, UT (USA)). 
Aug 1985. 284p. NTIS, PC A13/MF AO1. 

Samples of industrial wastes from the electroplating, inor- 
ganic pigment, nickel-cadmium battery, water-base paint, and chlo- 
rine production industries were characterized as to their composi- 
tion, toxic metal content, and leaching characteristics using serial- 
batch extractions and continuous-flow columns. Distilled water was 
used as one solvent to simulate rainwater or ground water and mu- 
nicipal-landfill leachate was used to simulate the effects of mixing 
industrial and municipal refuse in the same disposal site. The metal 
content of the waste leachate was measured before and after con- 
tact with the soil. The soils used were: Davidson, Chalmers, Nich- 
olson, Anthony, and Kalkaska. The metals of interest were: cadmi- 
um, chromium, copper, mercury, lead, nickel, and zinc. The con- 
centration of metals in waste and soil leachate were compared to 
published drinking water standards. It was found that the nickel- 
cadmium battery waste was extremely solubie and both water and 
municipal landfill leachate released extremely high concentrations 
of nickel and cadmium. These metals rapidly penetrated soil col- 
umns and would overwhelm the attenuation capacity of the soils 
underlying a disposal site. 


14522 (K/PS—5029) Direct infrared determination of 
PCB in transformer oil. Bostick, W.D.; McCulla, W.H.; 
Dinsmore, S.R.; Denton, M.S. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA); Oak Ridge National Lab., TN 
(USA); C/S Associates, Inc., Oak Ridge, TN (USA)). Apr 
1984. Contract AC05-840T21400. 19p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005981. 

Among the requirements stemming from recent PCB regula- 
tions are concentration-dependent disposal restrictions for PCB- 
contaminated materials, including transformer fluids. At ORGDP 
alone, there are ~0.5 million gallons of transformer oil contained in 
~400 units. In addition, there are ~34,000 capacitors which may 
contain PCB fluids. The inventory of these fluids for PCB content 
is currently an expensive and time-consuming process. There is a 
need for a rapid, direct assay for PCB in these fluids which does 
not require a prior physical or chemical separation. Infrared (IR) 
spectroscopy has potential application, since mineral oil transformer 
fluid has a reasonable transmission “window” in the spectra region 
characteristic of PCB. However, conventional IR spectroscopy suf- 
fers from modest sensitivity as a result of low source intensity 
(blackbody radiation) and the fact that many solvents adsorb IR ra- 
diation, mandating narrow cell pathlengths. Using conventional 
low-resolution instrumentation, the detection limit for PCB in oil is 
~ 1000 pg/g (i.e. 1000 ppM). The use of laser source spectroscopy 
readily overcomes this limitation, permitting the detection of PCB 
in oil at concentrations well below the present 50 ppM federal reg- 
ulatory cutoff. 
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14523 (NILU-OR—30/84) Receptor models applied on 
chemical data from mosses. Schaug, J. (Norsk Inst. for Luft- 
forskning, Kjeller). Sep 1984. 19p. (In eee NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86750256. 

The data consisted of the concentrations of 26 chemical ele- 
ments determined in 490 samples of Hylocomium Splendens collect- 
ed in Norway. Two receptor models, the principal component 
model and the chemical mass balance model were applied on the 
data. Sources of errors and limitations were briefly discussed. 


14524 (PB—85-244259/XAB) Effect of simulated sulfuric 
acid rain on the chemistry of a sulfate-adsorbing forest soil. 
Lee, J.J. (Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab.). 1985. 12p. NTIS, 
PC A02/MF AO1. 
Simulated H2SO, rain (pH 3.0, 3.5, 4.0) or control rain (pH 
5.6) was applied for 3.5 yr to large lysimeter boxes containing a sul- 
fate-adsorbing forest soil and either red alder (Alnus rubra) or sugar 
maple (Acer saccharum) seedlings. After removal of the plants and 
__the litter layer, soil samples were obtained at 15-cm intervals to a 
total depth of 90 cm. Elevated SO, concentrations caused by the 
simulated H2SO, rain were most pronounced for the top 15 cm, but 
extended down to 45 cm(maple) or 75 cm(alder). There were no 
effects on SO, concentrations at a depth of 75 to 90 cm. Elevated 
concentration of NOs and extractable Zn throughout the alder sys- 
tems indicated (1) either increased rates of symbiotic N-fixation or 
decreased rates of N immobilization; and (2) mobilization of Zn by 
all acid rain treatments. 


14525 Acidification sources in red alder and Douglas fir 
soils - importance of nitrification. Van Miegroet, H.; Cole, 
D.W. (Univ. of Washington, Seattle). Soil Science Society of 
America Journal; 49: No. 5, 1274-1279(Sep-Oct 1985). 

From 49 annual meeting, Soil Science Society of America; 
Chicago, IL, USA (1-6 Dec 1985). 

Precipitation, throughfall, forest floor, and soil leachate sam- 
ples were monitored continuously in 1981 and 1982 in a N-poor 
douglas fir [Pseudotsuga menziesii (Mirb.) Franco] forest and a red 
alder (Alnus rubra Bong.) forest growing adjacently on a glacial 
soil in western Washington. The purpose of the study was to quan- 
tify the relative importance of atmospheric vs. natural sources of 
H* input to forest soil acidification, and to determine the role of N 
transformation processes in the overall H* balance of soils with dif- 
ferent N status. Rainwater samples had an avg pH of 4.7 and 
annual H* deposition via precipitation averaged 320 mol H* ha ~? 
yr~*. This was modest compared to internal H* production associ- 
ated with HCOs~ and NO;~ formation. In the soil under alder 
cover, which was naturally enriched in N through symbiotic No- 
fixation, nitrification released up to 4500 mol H* ha™! annually to 
the solution percolating through the upper part of the soil profile. 
In the N-poor soil no nitrification could be observed and N trans- 
formation processes had a minor influence on the soil H* balance. 
The main internal acidification source in this case was H2COs disso- 
ciation releasing 420 mol H* ha™! yr~. In both instances, soil solu- 
tions appeared well buffered against these external and internal 
acidification sources, and few H* leached below the 40-cm soil 
depth. 


14526 Kinetics and mechanisms of aluminum adsorption 
on kaolinite using a two-site nonequilibrium transport model. 


Jardine, P.M.; Parker, J.C.; Zelazny, L.W. (Virginia Poly- 
technic Institute and State Univ., Blacksburg). Soil Science 
Society of America Journal; 49: No. 4, 867-873(Jul-Aug 
1985). Contract AS05-83ER60179. 

From 48. annual meeting, Soil Science Society of America; 
Chicago, IL, USA (1-6 Dec 1985). 

Kinetics of Al adsorption on Ca-kaolinite at selected concen- 
trations, pH, and column lengths were studied using a miscible dis- 
placement technique. Observed breakthrough curves (BTC) for 
continuous injection of pH 4.3, 0.75 to 7.75 wg mL~? Al solution 
were well-described by a two-site nonequilibrium transport model 
which assumes that sorption sites can be divided into two fractions: 
instantaneous equilibrium sites and sites following first-order revers- 
ible kinetics. Independent verification of the fitted parameter £, re- 
lated to the fraction of type-1 equilibrium sites, was possible by as- 
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suming negative surface charge sites of kaolinite were in local equi- 
librium with the solution phase. Confirmation of the fitted parame- 
ter R, which is a measure of the total Al adsorbed, was not possible 
due to the nonsingular nature of the equilibrium adsorption iso- 
therm. First-order rate coefficients (a) for Al adsorption on kaolin- 
ite were unaffected by column length. Effects of influent Al con- 
centration on a were small but suggested that kinetic reaction of Al 
with kaolinite was not strictly first-order. Decreasing the pH of in- 
fluent solution from 4.3 to 4.0, eliminated type-2 kinetic sites. These 
effects indicate that kinetic reactions involve Al polymerization on 
kaolinite while equilibrium reactions reflects Ca-Al exchange. 


14527 Modification of the Neubauer technique to assess 
toxicity of hazardous chemicals in soils. Thomas, J.M.; Cline, 
J.F. (Pacific Northwest Lab., Richland, WA). Environmen- 
tal Toxicology and Chemistry; 4: 201-207(1985). Contract 
AC06-76RL01830. 

The Neubauer technique was modified to provide a sensitive 
and economical phytoassay for soils and surface waters obtained 
from a chemical waste site. Use of individual plastic enclosures al- 
lowed safe handling and disposal over the course of our experi- 
ments. Laboratory tests showed that water from a holding basin 
was toxic to wheat plants at dilutions of less than 1% and that our 
modified Neubauer technique produced results compatible with 
both pot culture and the standard Neubauer test. Further testing of 
several inorganic constituents of the basin water pointed to an or- 


‘ganic toxicant, even though the original water contained high 


levels of sodium, copper and other elements. The results of testing 
26 samples from an abandoned waste pond were negative insofar as 
toxicity to wheat and lettuce seeds, whereas samples from an aban- 
doned ditch allowed us to determine areal toxicity as well as toxici- 
ty as a function of depth and suggested that more than one species 
should be tested. 10 references, 2 figures, 5 tables. 


14528 Sensitivity analysis applied to unsaturated flow 
modeling of a retorted oil shale pile. Freshley, M.D.; Reisen- 
auer, A.E.; Gee, G.W. (Pacific Northwest Lab., Richland, 
WA). Soil Science Society of America Journal; 49: No. 1, 28- 
34(1985). Contract AC06-76RL01830. 

Commercial recovery of oil from oil shale will require dis- 
posal of large quantities of retorted or spent shale. Because no com- 
mercial disposal piles have been constructed and monitored, uncer- 
tainties exist in predicting water movement through spent shale by 
numerical modeling. A first-order sensitivity analysis was used as a 
part of the numerical investigation of water movement through a 
hypothetical pile of spent oil shale. The sensitivity analysis was 
useful in identifying the most important components of the flow 
model. Results indicate that the flow model is sensitive to param- 
eters that directly supply water to or control extraction of water 
from the profile, namely the initial condition of spent shale, precipi- 
tation, and estimates of potential evapotranspiration. The flow 
model is less sensitive to parameters that control water movement, 
specifically hydraulic conductivity of the spent shale and soil cover. 
The sensitivity analysis demonstrates that the flow model is also 
sensitive to parameters describing the sink term, namely rooting 
depth and rooting density. To improve predictions of the flow 
model, the input parameters contributing the most to model sensi- 
tivity should be measured carefully; parameters that produce less 
model sensitivity can be estimated without as much effort. 


14529 Sorption of cadmium by calcareous soils: influence 
of solution composition. O'Connor, G.A.; O'Connor, C.; 
Cline, G.R. (New Mexico State Univ., Las Cruces). Soil Sci- 
ence Society of America Journal; 48: No. 6, 1244-1247(Nov- 
Dec 1984). Contract AC04-83AL21776. 

From 48. annual meeting, Soil Science Society of America; 
Las Vegas, NV, USA (25-30 Nov 1984). 

Cadmium sorption-desorption by three Ca-saturated, calcare- 
ous soils was studied in the presence of various Ca salts. Cadmium 
retention was extensive in all soil-solution systems and was best 
characterized by a two-part Freundlich relationship. Part I of the 
isotherm was interpreted to represent Cd retention by highly Cd- 
specific adsorption sites, while part II of the isotherm represented a 
mixture of highly Cd-specific and nonspecific adsorption sites. This 
interpretation was supported by desorption data. Differences in Cd 
sorption from various Ca solutions were at least partially rationa- 
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lized by considering free Cd activities as predicted by GEO- 
CHEM. Additional consideration, however, must be given to com- 
plementary (competing) ion activities. 


14530 Attenuation of chemical elements in acidic lea- 
chates from coal mineral wastes by soils. Wangen, L.E.; 
Jones, M.M. (Los Alamos National Lab., NM). Environmen- 
tal Geology and Water Sciences; 6: No. 3, 161-170(1984). 

The chemical attenuation of acidity and selected elements 
(aluminum, arsenic, cadmium, cobalt, chromium, copper, fluorine, 
iron, manganese, nickel, and zinc) in acidic leachates from coal 
mineral waste by four natural subsurface soils has been investigated 
using laboratory column methods. Leachate solutions were allowed 
to percolate through the soils under simulated natural flow condi- 
tions, and the elemental concentrations in the influents and effluents 
were measured periodically. Elemental retentions were substantial 
for all species except manganese, which was eluted in excess from 
all soils except the most calcareous. Two processes appeared to op- 
erate in decreasing influent concentrations: precipitation of solid 
phases caused by increased pH of the leachate as it percolated 
through the soil, and adsorption of elements onto exchange and 
sorption sites naturally present in the soil and on iron and aluminum 
oxides precipitates formed in situ from leachate components be- 
cause of the increased pH. The soil property most important in re- 
tention was its alkalinity. Thus, carbonaceous soils provide the best 
control material for acidic leachates from coal mineral wastes. Re- 
sults show that natural soils can substantially reduce pollutant 
fluxes to the environment from acidic coal waste dumps and should 
be considered when selecting waste disposal sites. 18 references, 5 
figures, 6 tables. 
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REFER ALSO TO CITATION(S) 12758, 12764, 12774, 12809, 12810, 12811, 
12816, 12823, 12841, 14436, 14505, 14595, 14599, 14744, 15463, 15463 


14531 (AECL—8645) Computer model of the biosphere, 
to estimate stochastic and non-stochastic effects of radionu- 
clides on humans. Laurens, J.M. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Jan 1985. 42p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86700500. 

A computer code was written to model food chains in order 
to estimate the internal and external doses, for stochastic and non- 
stochastic effects, on humans (adults and infants). Results are given 
for 67 radionuclides, for unit concentration in water (1 Bq/L) and 
in atmosphere (1 Bq/m*). 


14532 (INFO—0149) Shallow disposal of radioactive 
waste. Survey of models. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Feb 1985. 240p. NTIS (US 
Sales Only), PC Al1/MF A0Ol. File Number DE86700501. 

A review and evaluation of computer codes capable of simu- 
lating the various processes that are instrumental in determining the 
dose rate to individuals resulting from the shallow disposal of ra- 
dioactive waste was conducted. Possible pathways of contamina- 
tion, as well as the mechanisms controlling radionuclide movement 
along these pathways have been identified. Potential transport path- 
ways include the unsaturated and saturated ground water systems, 
surface water bodies, atmospheric transport and movement (and ac- 
cumulation) in the food chain. Contributions to dose may occur as 
a result of ingestion of contaminated water and food, inhalation of 
contaminated air and immersion in contaminated air/water. Specific 
recommendations were developed regarding the selection and 
modification of a model to meet the needs associated with the pre- 
diction of dose rates to individuals as a consequence of shallow ra- 
dioactive waste disposal. Specific technical requirements with re- 
gards to risk, sensitivity and uncertainty analyses have been ad- 
dressed. 
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14533 (INIS-mf—9626-Vol.2, pp 129-133) Investigation 
on the preoperational level of radiation field in the vicinity of 
PAKS nuclear power station. Nemeth, I.; Zombori, P.; Kob- 
linger, L.; Andrasi, A. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics); German, E.; 
Kemenes, L. (Paks Nuclear Power Station (Hungary)). 
1984. NTIS (US Sales Only), PC Al3/MF AOl. File 
Number DE85781217. (CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

Measuring and calculating methods of the preoperational in 
situ field dose rate determination applied in the environment of the 
Paks Nuclear Power Station in 1979-82 are discussed in this report. 
The in situ measurements were performed by a Nal/T1/scintillation 
spectrometer and a GM detector at 24 points in the environment of 
the Power Station. During the sophisticated calibration procedure 
the energy and direction dependence of the detector responses 
were also taken into account. The dose rates were also determined 
by the POKER-CAMP computer code for natural radionuclides 
with an assumed source distribution. On the basis of the good 
agreement of the measured and calculated values the sensitivity of 
the measuring system was assessed for some given distributed ra- 
dionuclides released from the Power Station. The reliability of the 
methods used were confirmed by international intercomparison 
measurements. For the development of the gamma-spectrometric 
method a Ge/Li/spectrometer was calibrated and applied for field 
dose rate measurements. 


14534 (INIS-mf—9626-Vol.2, pp 164-168) Soil properties 
investigation in Slovenia, related to soil to plant radionuclide 
and stable element transfer factors. Mihailovic, M.; Jersic, 
A.; Smodis, B.; Smerkol, Z.; Fedina, S.; Juznic, K. (Institut 
Jozef Stefan, Ljubljana (Yugoslavia)). 1984. NTIS (US Sales 
Only), PC A1l3. AOl. File Number DE85781217. 
(CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

Few years ago a research program started with the purpose 
of investigating sorption of fall-out Sr to different soil types and 
the transfer of ®Sr to vegetables, grains, and fruit, grown in Slove- 
nia. So far, Sr concentration has been determined in 91 soil sam- 
ples and about 50 vegetable, grain and fruit samples. Soil proper- 
ties: pH organic matter, total and exchangeable Ca, sum of basic ca- 
tions and soil texture, has been determined in 37 samples. Analysis 
of microelement content has been investigated in 12 soil and 15 
vegetable and wheat samples. In the present paper some prelimi- 
nary results on ®Sr sorption in different soil types, as well as some 
soil to potato, wheat, carrot and cabbage transfer, will be present- 
ed. Results obtained are in agreement with some and disagreement 
with other statements found in the literature, on the same subject. 


14535 (NIRS-RSD—59, pp 24-25) Strontium-90 and 
cesium-137 in total diet (from Jun. 1981 to Dec. 1981). Envi- 
ronmental and dietary materials. Dec 1981. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and '7Cs in total diet were determined. A full one day 
ordinary diet including three meals, water, tea and other in-between 
snacks for five persons was collected as a sample of total diet. The 
results from June to December 1981 are shown in a table. (Na- 
mekawa, K.). 


14536 (NIRS-RSD—59, pp 26) Strontium-90 and 
cesium-137 in rice (producing districts) (from Oct. 1981 to 
Dec. 1981), Environmental and dietary materials. Dec 1981. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE85780155. 

In Radioactivity survey data in Japan. 

Sr and '7Cs in rice (producing districts) were determined. 
Polished rice was collected in producing districts at the harvest. 
The results from October to December 1981 are shown in a table. 
(Namekawa, K.). 
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14537 (NIRS-RSD—59, pp 27-28) Strontium-90 and 
cesium-137 in rice (consuming districts) (from Sep. 1981 to 
Dec. 1981). Environmental and dietary materials. Dec 1981. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE85780155. 

In Radioactivity survey data in Japan. 

Sr and '°7Cs in rice (consuming districts) were determined. 
Polished rice was collected in consuming areas when new crops 
were first put on sale. The results from September to December 
1981 are shown in a table. (Namekawa, K.). 


14538 (NIRS-RSD—59, pp 29-30) Strontium-90 and 
cesium-137 in milk (producing districts for WHO program) 
(from Apr. 1981 to Nov. 1981). Environmental and dietary 
materials. Dec 1981. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and 1°7Cs in milk (producing districts for WHO pro- 
gram) were determined. Raw milk was collected in producing dis- 
tricts. The results from April to November 1981 are shown in a 
table. (Namekawa, K.). 


14539 (NIRS-RSD—59, pp 31) Strontium-90 and 
cesium-137 in milk (producing districts for domestic program) 
(from June 1981 to Oct. 1981). Environmental and dietary 
materials. Dec 1981. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and 1°7Cs in milk (producing district for domestic pro- 
gram) were determined. Raw milk was collected in producing dis- 
tricts. The results from June to October 1981 are shown in a table. 
(Namekawa, K.). 


14540 (NIRS-RSD—59, pp. 32-33) Strontium-90 and 
cesium-137 in milk (consuming districts) (from Apr. 1981 to 
Sep. 1981). Environmental and dietary materials. Dec 1981. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE85780155. 

In Radioactivity survey data in Japan. 

Sr and ™7Cs in milk (consuming districts) were deter- 
mined. Commercial milk was purchased in consuming districts. The 
results from April to September 1981 are shown in a table. (Na- 
mekawa, K.). 


14541 (NIRS-RSD—59, pp 34) Strontium-90 and 
cesium-137 in milk (powdered milk). Environmental and die- 
tary materials. Dec 1981. NTIS (US Sales Only), PC A03/ 
MF A011. File Number DE85780155, 

In Radioactivity survey data in Japan. 

Sr and '7Cs in milk (powdered milk) were determined. 
Commercial milk was purchased in consuming districts. The results 
in October 1981 are shown in a table. (Namekawa, K.). 


14542 (NIRS-RSD—S59, pp 35-36) Strontium-90 and 
cesium-137 in vegetables (producing districts) (from Jul. 1981 
to Dec. 1981). Environmental and dietary materials. Dec 
1981. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85780155. 

In Radioactivity survey data in Ja 

Sr and '°7Cs in vegetables (producing districts) were de- 
termined. Spinach and Japanese radish were selected as the repre- 
sentatives for leaf vegetables and for non-starch roots, respectively. 
The results from July to December 1981 are shown in a table. (Na- 
mekawa, K.). 


14543 (NIRS-RSD—59, pp 37-38) Strontium-90 and 
cesium-137 in vegetables (consuming districts) (from May 
1981 to Nov. 1981). Environmental and dietary materials. 
Dec 1981. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and '°7Cs in vegetables (consuming districts) were de- 
termined. Spinach and Japanese radish were selected as the repre- 
sentatives for leaf vegetables and for non-starch roots, respectively. 
The results from May to November 1981 are shown in a table. (Na- 
mekawa, K.). 


ERA-11/7 / 1954 


14544 (NUREG—0837-Vol.5-No.3) NRC TLD Direct 
Radiation Monitoring Network. Progress report, July-Sep- 
tember 1985. Volume 5, No. 3. Jang, J.; Rabatin, K.; Cohen, 
L. (Nuclear Regulatory Commission, King of Prussia, PA 
(USA). Region I). Jan 1986. 221p. NTIS, PC Al0/MF AO01 
- GPO. File Number T186900523. 

This report presents the radiation levels measured around all 
facilities in the Network for the second quarter of 1985. A com- 
plete listing of the site facilities monitored is included. In some in- 
stances, two power reactor facilities are monitored by the same set 
of dosimeters. All radiation measurements are made using small 
thermoluminescent dosimeters (TLDs). Each site is monitored by 
arranging approximately 40 to 50 TLD stations in two concentric 
rings extending to about five miles from the facility. All TLD sta- 
tions are outside the site boundary of the facility. The radiation 
levels are presented as gross and net exposures. All exposures are 
normalized to a 90-day quarter (standard quarter) and reported in 
units of milliroentgens (mR). 


14545 (NVO—224, pp 1-57) Continental close-in fallout: 
its history, measurement, and characteristics. Larson, K.H. 
(Dames and Moore Consultants, Seattle, WA). 1985. NTIS, 
PC A16/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Included in this report are summary statements of significant 
findings related to the distribution, characteristics, and biological 
availability of fallout debris originating from testing programs at 
the Nevada Test Site during the past decade. The delineation of 
fallout patterns has been accomplished by the use of aerial and 
ground monitoring surveys. Only about 25% of the total amount of 
fission products produced by tower-supported detonations was de- 
posited within distances corresponding to fallout time of H + 12 
hours; very much less was deposited by balloon-supported detona- 
tions. Fallout debris from balloon-supported detonations was also 
much more water- and acid-soluble than was the debris from 
tower-supported detonations. The < 44 micron fallout particles 
contained a higher percentage of Sr-89, -90, and Ru-103, -106 than 
did larger-sized particles. Fallout radioactivity is apparently con- 
fined to the first 2 inches of the soil surface unless the surface had 
been mechanically disturbed. The accumulation of radioiodine by 
native animals was observed to be a function of distance from 
ground zero. Radiobarium-140, Y-91, Sr-89, and Sr-90 were major 
bone contaminants. Observations during the past decade indicate 
that less than 10% of the total Sr produced from nuclear detona- 
tions at the Nevada Test Site (NTS) has been deposited within 200 
miles from the point of detonation. 45 references, 4 figures, 12 
tables. 


14546 (NVO—224, pp 71-88) Estimates of /sup 239-240/ 
Pu + 71Am inventory, spatial pattern, and soil tonnage for 
removal at nuclear site-201, NTS. Simpson, J.C.; Gilbert, 
R.O. (Pacific Northwest Lab., Richland, WA). 1985. NTIS, 
PC A16/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Estimates of /sup 239-240/Pu + *1Am inventory and spa- 
tial pattern in surface soil are given for Nuclear Site (NS)-201 in 
Area 18 on the Nevada Test Site (NTS). These estimates were ob- 
tained using Kriging techniques and the estimated average /sup 
239-240/Pu to *41Am ratio of 7.5. (Henceforth, Pu and Am refer to 
/sup 239-240/Pu and **1Am.) Estimated concentration contours, 
68% confidence bands on contours, and estimated average concen- 
trations in 100- x 100-foot blocks are given. The total Pu + Am 
inventory estimated to be in the top 5 cm of soil over the defined 
area is approximately 9.4 curies. Lower and upper limits on this in- 
ventory estimate are 4 and 30 curies. It is estimated that about 33 
acres (= 13 hectares) of land are contaminated at levels greater 
than 160 pCi/g and about 51 acres (= 21 hectares) to levels greater 
than 40 pCi/g. Approximately 23,000 tons of soil would need to be 
removed (to 15-cm depth) to clean up all areas with estimated con- 
centrations greater than or equal to 160 pCi/g. About 36,000 tons 
would require removal at the 40- pCi/g level. The above estimates 
will be updated when additional data become available early in Cal- 
ender Year 1980. 10 references, 7 figures, 1 table. 
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14547 (NVO—224, pp 89-95) Estimates of amounts of 
soil removal for cleanup of transuranics at NAEG off-site 
safety-shot sites. Kinnison, R.R.; Gilbert, R.O. (Battelle Pa- 
cific Northwest Lab., Richland, WA). 1985. NTIS, PC 
A16/MF AOl1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Rough estimates are given for the amount of soil removal 
necessary to decontaminate five representative safety-shot areas. In 
order to decontaminate to levels of less than 160 pCi /sup 239-240/ 
Pu per gram of surface soil, it is estimated that over one-half mil- 
lion tons of soil would have to be removed from the five areas. 
This is a preliminary estimate based on summary data and concen- 
tration contour maps readily available in NAEG publications. More 
accurate estimates could be obtained by applying Kriging tech- 
niques to available soil data if the need arises. The inclusion of 
*41Am and *°*Pu activities do not significantly increase the soil ton- 
nage estimates obtained for /sup 239-240/Pu because of their rela- 
tively small contributions to total transuranic activity. The magni- 
tude of errors inherent in our use of summary data to obtain rough 
estimates also suggests that a revision of the tonnage estimates for / 
sup 239-240/Pu to include ***Am and *°*Pu is not warranted. 5 ref- 
erences, 4 tables. 


14548 (NVO—224, pp 97-104) Discrepancies in esti- 
mates of plutonium levels in soils by different analytical 
methodologies. Kinnison, R.R.; Gilbert, R.O. (Pacific North- 
west Lab., Richland, WA). 1985. NTIS, PC Al6/MF A011. 
File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

A statistically significant discrepancy has been found in esti- 
mates of plutonium concentrations in a data set of 23 samples 
where plutonium has been estimated by both Pu/Am ratios and by 
direct plutonium analysis. Plutonium concentrations derived from 
Pu/Am ratios average 13% higher than concentrations obtained 


from chemical analysis. A possible explanation is a change in *!Am 
Ge(Li) methodology between the two relevant data sets. 8 refer- 
ences, 2 tables. 


14549 (NVO—224, pp 105-118) Updated estimates of / 
sup 239-240/Pu + *'Am inventory, spatial pattern, and soil 
tonnage for removal at nuclear site-201, NTS. Simpson, J.C.; 
Gilbert, R.O. (Pacific Northwest Lab., Richland, WA). 
1985. NTIS, PC Al6/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

These new estimates are based on 712 **1Am soil concentra- 
tions including 185 data values not previously available. Estimates 
were obtained using essentially the same kriging techniques and the 
estimated average /sup 239-240/Pu to *‘Am ratio of 7.5 used to 
obtain previous results. The total Pu + Am inventory estimated to 
be in the top 5 cm of soil over the 109 hectare study is approxi- 
mately 16.3 curies. Lower and upper limits on this inventory esti- 
mate are about 6.7 and 45.6 curies, respectively. It is estimated that 
about 58 acres (a 23 hectares) of land in the study are contaminat- 
ed at levels greater than 40 pCi/g which includes about 40 acres (= 
16 hectares) at levels greater than 160 pCi/g. Approximately 28,000 
tons of soil would need to be removed (to 15-cm depth) to clean up 
all areas with estimated concentrates greater than or equal to 160 
pCi/g. About 41,000 tons would require removal at the 40 pCi/g 
level. 5 references, 6 figures, 2 tables. 


14550 (NVO—224, pp 119-135) Distribution and charac- 
terization of radionuclides in soils from Nevada Test Site. 
, S.Y.; Tamura, T. (Oak Ridge National Lab., ; 
1985. NTIS, PC A16/MF AO1. File Number DE86001243. 
In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Selected physicochemical properties of plutonium-bearing ra- 
dioactive particles and their association with host soils from the 
Nevada Test Site (NTS) were studied to aid in the environmental 
assessment of the radionuclides in the area and to provide techno- 
logical concepts for potential cleanup operations. The dominant ra- 
dioactive particles were amorphous to X-ray diffraction, very frag- 
ile by compression tests, and extremely porous with particle density 
< 2.26 g/cm*. The physical properties of the particles suggest that 
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they can be broken to smaller respirable sizes by saltation during 
wind erosion and that their unique physical properties may be 
useful for mechanically separating them from the nonradioactive 
soil particles. Experimental results revealed that more than 90% of 
the total radioactivity was recovered in about 25% of the total 
sample weight through density separation techniques and in about 
18% of the total weight by a grinding-sieving process. Radioactive 
particles might therefore be removed from the contaminated soil by 
a controlled vacuum collector, density separation, grinding-sieving 
separation, or a combination of these techniques on the basis of the 
density and compressibility differences between radioactive and 
nonradioactive particles. 21 references, 5 figures, 5 tables. 


14551 (NVO—224, pp 137-143) Redox reactions involy- 
ing chromium, plutonium, and manganese in soils. Amacher, 
M.C.; Baker, D.E. (Pennsylvania State Univ., University 
Park). 1985. NTIS, PC A16/MF AOl1. File Number 
DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Some aspects of the redox behavior of chromium and pluto- 
nium in aqueous environments are approximately similar under the 
same chemical conditions. Accordingly, it is proposed that the 
redox behavior of chromium in soils can be used as a model for 
certain aspects of plutonium redox behavior. The fact that Cr(III) 
added to moist soil can be oxidized to Cr(VI) by the soil’s manga- 
nese oxides leads to the hypothesis that, under the right conditions, 
plutonium in the NTS soils can be oxidized by the soil’s manganese 
oxides. The thermodynamics of chromium, plutonium, and manga- 
nese redox reactions are discussed and certain findings concerning 
chromium oxidation in soils are summarized in this paper. 10 refer- 
ences, | figure, 1 table. 


14552 (NVO—224, pp 145-184) Progress of soil radionu- 
clide distribution studies for the Nevada Applied Ecology 
Group. Essington, E.H. (Los Alamos National Lab., NM). 
1985. NTIS, PC '‘A16/MF AOl. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Soil samples from NS-201 were separated into fractions 
greater than or less than 10 mesh (2-mm dia.) for ease of analysis. 
Most of the 7*Am was concentrated in the smaller fraction. Based 
on that observation, the larger material can be removed from the 
samples without seriously biasing resultant inventory estimates. The 
vertical distribution of radionuclides in NS-201 soils indicated that 
in many cases substantial amounts of radioactivity were located 
below the 0-5 cm depth. Inventory calculations should take this ob- 
servation into account for more precise estimates. Comparison of 
analytical results from four laboratories and calibration of 7**Am to 
/sup 239-240/Pu ratios revealed a strong bias of one laboratory. 
Using data from that laboratory could have biased inventory calcu- 
lations and could have introduced an error of as much as a factor 
of 1.7. In anticipation of studies of cleanup and decontamination 
techniques, a proposal for evaluation of an old decontamination site 
at area 13 was made. The long-term effectiveness of the decontami- 
nation and the degree of environmental healing are factors that 
must be evaluated before large scale cleanup operations. 11 refer- 
ences, 14 figures, 13 tables. 


14553 (NVO—224, pp 185-199) Plant root uptake of Pu 
and Am. Romney, E.M.; Wallace, A.; Kinnear, J.E.; Wood, 
R.A. (Univ. of California, Los Angeles). 1985. NTIS, PC 
A16/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

This progress report contains findings on root uptake of /sup 
239-240/Pu and **1Am by alfalfa, bushbeans, carrots, and wheat 
grown on soils obtained from the safety-shot fallout areas at the 
Nevada Test Site (NTS) and Tonopah Test Range (TTR). Eight 
different soils were involved in tests to further explore the effects 
of DTPA (diethylene triamine pentaacetic acid) on root uptake ~* 
Pu and Am. A test was also conducted on one - * * 
study the effect of alternate freezing and thawing on Pu and Am 
extraction by a leaching technique. Vegetation to soil concentration 
ratios (C.R.), which serve as an index of root uptake, varied from 
10-* to 10-? for Pu and from 10-5 to 10~' for Am. In about 60% of 
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the comparisons, the DTPA treatment significantly enhanced root 
uptake of Pu and Am by factors ranging from two times to over 
1000 times. The Am generally was taken up to a greater extent than 
was Pu, as indicated by Am C.R./Pu C.R. ratios ranging up to 
over 200. The C.R. values for fruit or grain generally were less 
than one tenth of those for foliage parts of plants. The addition of 
DTPA markedly increased the amounts of Pu and Am removed. 
More Pu and Am was leached at four months than at eight months 
from soil not treated with DTPA. 9 references, 11 tables. 


14554 (NVO—224, pp 201-242) Soil microbiota of Area 
13 of the Nevada Test Site. Au, F.H.F.; Leavitt, V.D. (Envi- 
ronmental Protection Agency, Las Vegas, NV). 1985. 
NTIS, PC A16/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

The influence of two desert plants, Atriplex canescens and 
Eurotia lanata, on kind and abundance of soil microbiota was deter- 
mined in soil samples collected from Area 13 of the Nevada Test 
Site. This study was part of a larger research program to elucidate 
the role of soil microorganisms on the biological availability and 
the mobility of soil-deposited plutonium. The fungi identified in the 
soil samples included Aspergillus, Penicillium, Rhizopus, Stachy- 
botrys, stysanus, Circinella, Cheaetomium, and Fusarium. The num- 
bers of bacteria and fungi were generally highest at the 2.5- to 5.0- 
cm soil depth at both the mound and the interspace sampling sites. 
The highest numbers of fungi were found around the mound. The 
relative abundance of Aspergillus increased with increasing distance 
from the plants, whereas that of Penicillium decreased. Dematia- 
ceae and chaetomium, both cellulose decomposers, were highest in 
the 0- to 2.5-cm soil segment. The abundance and distribution of 
soil microorganisms capable of incorporating plutonium (and prob- 
ably other radionuclides as well) around the plants investigated in- 
dicate that this may be a factor in the bioavailability and movement 
of plutonium in the edaphic system. 17 references, 1 figure, 27 
tables. 


14555 (NVO—224, pp 243-281) Solubility of plutonium 
and americium-241 from rumen contents of cattle grazing on 
plutonium-contaminated desert vegetation in in vitro bovine 
gastrointestinal fluids - August 1975 to January 1977. Barth, 
J.; Giles, K.R.; Brown, K.W. (Environmental Protection 
Agency, Las Vegas, NV). 1985. NTIS, PC A1l6/MF AO1. 
File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

The alimentary solubility of plutonium and americium-241 
ingested by cattle grazing at Area 13 of the Nevada Test Site and 
the Clean Slate II site on the Tonopah Test Range in Nevada was 
studied in a series of experiments. For each experiment, or trial, 
rumen contents collected from a fistulated steer or a normal animals 
at the time of sacrifice were incubated in simulated bovine gastroin- 
testinal fluids, and the solubility of plutonium and americium was 
analyzed following the abomasal, duodenal, jejunal, and lower in- 
testinal digestive states. For Area 13, the peak plutonium-238 solu- 
bilities ranged from 1.09 to 9.60 percent for animals grazing in the 
inner enclosure that surrounds ground zero (GZ); for animals graz- 
ing in the outer enclosure, the peaks ranged from 1.86 to 18.46%. 
The peak plutonium-239 solubilities ranged from 0.71 to 4.81% for 
animals from the inner enclosure and from 0.71 to 3.61% for ani- 
mals from the outer enclosure. Plutonium-238 was generally more 
soluble than plutonium-239. Plutonium ingested by cattle grazing in 
the outer enclosure was usually more soluble than plutonium ingest- 
ed by cattle grazing in the inner enclosure. The highest concentra- 
tions of plutonium in the rumen contents of cattle grazing in the 
inner enclosure were found in trials conducted during August and 
November 1975 and January 1976. These concentrations decreased 
during the February, May, and July 1976 trials. The decrease was 
followed by an increase in plutonium concentration during the No- 
vember 1976 trial. The concentration of americium-241 followed 
the same trend. 13 references, 13 tables. 


14556 (NVO—224, pp 283-288) Americium ingestion in 
swine. Eisele, G.R.; Weiss, J.F.; Darden, E.B.; McFee, A.F.; 
Erickson, B.H. (Comparative Animal Research Lab., Oak 
Ridge, TN). 1985. NTIS, PC A16/MF AO1. File Number 
DE86001243. 
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In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Using swine as a model for studying Am absorption, we 
transported 52 eleven-week-old G.R. miniature pigs from our labo- 
ratory to the Nevada Test Site (NTS). The experiment involved 
four areas of consideration: animal species, modeling of absorption 
and distribution, cytogenetic consequences, and gametogenesis. Fol- 
lowing 10 days of acclimation to the new environment, the swine 
received 5.3 mCi of **‘Am in citrate form via gavage. They were 
maintained in individual metabolism units throughout the experi- 
mental period until sacrifice at intervals of 1, 2, 4, 8, 16, 24, 48, 72, 
96 hours, and 30 days. Systematic dissection of each animal was 
conducted, and analyses of all organs and remaining carcasses are 
presently being done to determine gastrointestinal (G.I.) absorption 
and body retention of *Am. 8 references, 1 table. 


14557 (NVO—224, pp 289-302) Studies of transuranic 
element ingestion by fistulated steers grazing Area 13 of the 
Nevada Test Site. Blincoe, C.; Bohman, V.R.; Smith, D.D. 
(Univ. of Nevada, Reno). 1985. NTIS, PC A16/MF A011. 
File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Area 13 is one of several areas of the Nevada Test Site 
(NTS) contaminated with transuranics. Cattle were grazed on the 
area to study the botanical and chemical composition of the forage, 
the digestibility of range plants as selected by range cattle, and the 
intake of plutonium and americium by grazing cattle. The digestibil- 
ity of dry matter ranged from 34 to 44%. Cattle generally con- 
sumed over 2 kilograms per 100 kilograms body weight of dry 
matter daily, which resulted in a daily intake of 3600 to 11,100 pCi 
of plutonium-238, 85,000 to 400,000 pCi of plutonium-239, and 
11,000 to 56,000 pCi of americium-241. The soil ingested by range 
cattle constituted the principal and possibly only source of ingested 
plutonium and americium. 21 references, 1 figure, 9 tables. 


14558 (NVO—224, pp 303-334) Plutonium-238 and plu- 
tonium-239 metabolism in dairy cows following ingestion of 
mixed oxides. Patzer, R.G.; Mullen, A.A.; Sutton, W.W.; 
Potter, G.D.; Mosley, R.E.; Efurd, D.W.; Stalnaker, N.D. 
(Environmental Protection Agency, Las Vegas, NV). 1985. 
NTIS, PC A16/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Dairy cows were given oral dosage of plutonium-238 and 
plutonium-239 dioxide particles in a study to determine the relative 
gastrointestinal absorption and tissue distribution of the nuclides. 
Two cows were given particles in which the two isotopes were ho- 
mogeneously mixed within the particles. A third cow was given 
two batches of particles which contained either plutonium-238 or 
plutonium-239. Results indicate that, when the two isotopes of plu- 
tonium are homogeneous within the particles, there is no difference 
between plutonium-238 and plutonium-239 in the relative gastroin- 
testinal absorption and tissue distribution. 


14559 (NVO—224, pp 341-353) Analysis of Pu, Am, and 
Sr radioisotopes in samples from aged nuclear test sites. 
Wessman, R.A.; Benz, M.; Hemighaus, G. (EAL Corp., 
Richmond, CA). 1985. NTIS, PC A16/MF AOl. File 
Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

During the period December 1978 to January 1980 desert 
vegetation and small-animal samples from the aged nuclear site 
areas were analyzed for gamma emitters and ®°Sr, ***Pu, /sup 239- 
240/Pu, and **1Am. Special analyses were performed on soil sam- 
ples. Some of the radioanalytical procedures used during this period 
differed from those used on previous NAEG samples. For small- 
animal samples, the major change was the separation of Pu and Sr 
from 7*1Am and *Y as a group. Both Am and Y were purified to- 
gether as a group and then separated on an HNOs-methanol anion 
exchange resin column. The Am and Y fractions were then sepa- 
rately processed to the proper form for measurement of their re- 
spective radioactivities. The ®°Y activity measurement was used to 
calculate the ®Sr concentration. Desert vegetation samples were 
processed essentially as before, except for the modification fcr Sr 
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analysis. After Pu separation, the ®Sr activity was determined 
using the ®Sr tracer yield technique followed by an yttrium milk 
procedure. 11 references, 2 figures, 5 tables. 


14560 (OAEP—1-98) Determination of cesium-137 and 
strontium-90 in environmental samples of the selected nuclear 
power station site at Sriracha. Thuntaweewadthananon, D.; 
Keshagupta, V. (Office of Atomic Energy for Peace, Bang- 
kok (Thailand)). Jun 1982. 20p. (In Thai). OAEP. File 
Number DE86700932. 

The investigation of cesium-137 and strontium-90 in environ- 
mental samples around the proposed nuclear power station site at 
Sriracha were carried out. The samples such as fresh water, sea 
water, soil, vegetables and seafood were analyzed. The average 
concentration of cesium-137 in fresh water, sea water, soil, vegeta- 
bles and seafood were 0.65 pCi/litre, 0.52 pCi/litre, 53.17 pCi/100 
gramsdry, 140.20 pCi/100 grams ash, and 69.10 pCi/100 grams ash 
respectively. The average concentration of strontium-90 in fresh 
water, sea water, soil, vegetables, and seafood were 1.53 pCi/litre, 
1.33 pCi/litre, 175.55 pCi/100 grams dry, 136.07 pCi/100 grams 
ash, and 35.09 pCi/100 grams as respectively. It is obvious that the 
concentration of cesium-137 and strontium-90 in samples will be 
treated as the base line radioactivity around the proposed nuclear 
power station site. In conclusion, the concentration of cesium-137 
and strontium-90 in the investigated samples are below the maxi- 
mum permissible concentration level which were established by 
International Commission on Radiation Protection. 8 references. 


14561 Extraction of radiostrontium coprecipitated with 
calcium carbonate in soil. Spalding, B.P. (Oak Ridge Nation- 
al Lab., TN). Soil Science Society of America Journal; 49: No. 
1, 69-73(1985). Contract AC05-840R21400. 

The fraction of soil °°Sr coprecipitated with calcium carbon- 
ate (CaCOs3) was determined by extraction into 0.1M hydrochloric 
acid (HC1)-0.5M potassium chloride (KCI) after an initial extraction 
with either 1M ammonium acetate (NH,OAc) or 1M KCI to 
remove soluble salts and exchangeable cations. This procedure was 
tested on soil samples supplemented with 85 g CaCO3/kg contain- 
ing coprecipitated **Sr. A significant amount of both *Sr and Ca 
remained undissolved in this extractant but were subsequently re- 
moved by extraction with 8M HNOs. The extraction procedure 
was also applied to a group of 16 ®°Sr-contaminated soil and stream 
bed sediment samples. The amount of Cs + Mg extracted by 0.1M 
HC1-0.5M KCl, following KCl extraction, was well correlated with 
but slightly lower than the amounts expected for a complete disso- 
lution of the CaCOs. Pre-extraction with NH,OAc, rather than 
KCl, dissolved significantly more CaCOs, resulting in a lower esti- 
mate of the soil CaCOs. Several soil samples, taken from a radioac- 
tive waste burial trench that had received sodium carbonate 
(NazCOs) treatment injections, revealed that up to 98% of the total 
%Sr was observed in a CaCOs phase. Untreated soils typically ex- 
hibited 80 to 95% of their Sr in a cation exchangeable form, i.e., 
extractable by either NH4OAc or KCI. 


14562 Long-term declines in radiocesium of two sympa- 
tric snake populations. Bagshaw, C.; Brisbin, I.L. Jr. (Savan- 
nah River Ecology Laboratory, Aiken, SC). Journal of Ap- 
plied Ecology; 21: 407-413(1984). Contract AC09-76SR008 19. 

Operations of nuclear production reactors between 1961- 
1970 on the Department of Energy Savannah River Plant near 
Aiken, South Carolina have resulted in releases of radiocesium into 
a reactor effluent stream and swamp ecosystem. Determinations of 
whole-body burdens of radiocesium were made in 1972, 1976 and 
1980 for Elaphe obsoleta and Nerodia taxispilota inhabiting this ef- 
fluent stream and near-by uncontaminated habitats. No difference 
could be detected in the overall rates at which average radiocesium 
body burdens decreased over time in the two snake species inhabit- 
ing the effluent stream. However, while a linear model using natu- 
ral-log transformed data adequately described this decrease in ra- 
diocesium body burden in Elaphe, such a linear model was not ade- 
quate to describe the decrease in Nerodia. Radiocesium concentra- 
tions of both species in uncontaminated areas were as much as two 
orders of magnitude lower than those of snakes from the contami- 
nated habitat. The persistence of radiocesium in these snakes is dis- 
cussed in terms of ecological half-lives. 
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14563 (PB—86-100971/XAB) Comparison of mixed flask 
culture and standardized laboratory model ecosystems for 
toxicity tests. Shannon, L.J.; Harrass, M.C.; Yount, J.D.; 
Walbridge, C.T. (Minnesota Univ., Duluth (USA); Environ- 
mental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab.). Sep 1985. 43p. NTIS, PC A03/MF 
AOl. 

Two microecosystem protocols, the Standardized Aquatic 
Microcosm (SAM) method developed by Dr. Frieda Taub and as- 
sociates (1982) and the Mixed Flask Culture (MFC) method of Dr. 
John Leffler (1981), were compared on the basis of their response 
to copper sulfate. These protocols differed in microcosm structure, 
age, and the variables monitored. Although responses were similar 
with both systems, the SAM procedure provided considerably 
more insight into the changes in population densities and nutrient 
cycling responsible for the observed ecosystem level changes. The 
SAM protocol was much more labor intensive and required about 
six times more laboratory effort than did the MFC protocol. 


14564 (PB—86-101292/XAB) Trophic state index for the 
Louisiana coastal zone. Final report. Witzig, A.S.; Day, J.W. 
(Louisiana State Univ., Baton Rouge (USA). Center for 
Wetland Resources). Apr 1983. 36p. NTIS, PC A03/MF 
AOl. 

A multivariate trophic state index (TSI) was developed from 
an investigation of water chemistry in the Barataria basin Louisiana, 
based on a principal component analysis of 4 variables (total organ- 
ic N, total P, secchhi depth and chlorophyll a) for 23 sampling sta- 
tions in the Barataria basin. A cluster analysis of the same 4 varia- 
bles and stations defined 3 groups of stations with similar trophic 
characteristics. By comparison with other trophic classifications, 
these groups represent mesotrophic to very eutrophic water quality. 
The results of the first 3 comparisons were very satisfactory in that 
they illustrated the practical application of the TSI as well as natu- 
ral variation in trophic state due to changing environmental condi- 
tions. 


14565 (PB—86-101326/XAB) Effects of iron in streams 
on gill morphology, oxygen consumption, and phytoplankton/ 
benthic invertebrate distribution. Completion report. Keller, 
E.C.; Hinton, D.E.; Werner, D.K.; Gerber, R.B.; Becker, 
A.J. (West Virginia Univ., Morgantown (USA). Water Re- 
search Inst.). 1984. 170p. NTIS, PC A08/MF AO1. 

The project covered many aspects of the influence of iron 
on aquatic organisms at a four-tier level: cellular, phytoplankton, 
invertebrate, and fish. One other section dealt with the statistical 
distribution of total iron in the waters of West Virginia. The iron 
content of the waters, along with manganese and conductivity, 
were associated with mucous cell structure changes in trout perch 
and bluntnose minnow. Higher iron levels were found to increase 
oxygen consumption rates in the amphipod Gammarus minus. 
Overall, about 30 percent of the time, the 1 mg/l regulatory limit 
was exceeded from water sampled throughout the state. 


14566 (TR-EL—82-4/82-11.32) Black, green, and red 
abalones. Species profiles: life histories and environmental re- 
quirements of coastal fishes and invertebrates (Pacific South- 
west.). Ault, J.S. (Miami Univ., FL (USA). Cooperative 
Inst. for Marine and Atmospheric Studies). Mar 1985. 26p. 
NTIS, PC A03/MF AO1. File Number T186900193. 

Black, green, and red abalones (Haliotis cracherodii, H. ful- 
gens, and H. rufescens, respectivley) are of commercial and ecolog- 
ical importance and are distributed widely along the California 
coast. The abalones are morphologically similar; species are distin- 
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guished by particular shell sculpture, color, and body characteris- 
tics. Their latitudinal and bathymetric distribution is stratified and 
most closely related to temperature. Small juveniles eat mainly mi- 
croflora; adults eat primarily drift macro-algae, preferring specific 
brown or red algae, when available. Spawning occurs during 
summer; gonad ripening depends on food quality and quantity and 
water temperature. Larvae are lecithotrophic and remain planktonic 
for periods of 5 to 14 days after hatching; settling is substrate spe- 
cific. Postlarvae and adults require hard substrate for attachment. 
Juveniles are cryptic, adults usually more exposed. Growth rates 
are similar, although maximum size varies with species. Increases in 
shell length and body weight correlate positively with food abun- 
dance and temperature. Below depths of 6 m, sea urchins are major 
competitors for food and space. Predation by invertebrates is low. 
Decreased abalone production from central California is associated 
with range expansion and increased predation by sea otters, the 
major source of abalone mortality. General declines in California 
landings are due to mortality from improper picking and replace- 
ment, habitat degradation, and perhaps overfishing. Commercial 
and sport diving efforts have increased sharply, whereas annual 
landings of abalones declined from 1965 to 1982. 


14567 Larval settlement rate: a leading determinant of 
structure in an ecological community of the marine intertidal 
zone. Gaines, S.; Roughgarden, J. (Stanford Univ., Pacific 
Grove, CA). Proceedings of the National Academy of Sciences 
of 3) United States of America; 82: No. 11, 3707-3711(Jun 
1985). 

Field studies demonstrate that the population structure of the 
barnacle Balanus glandula differs between locations of high and 
low larval settlement rate. These observations, together with results 
from a model for the demography of an open, space-limited popula- 
tion, suggest that the settlement rate may be a more important de- 
terminant of rocky intertidal community structure than is presently 
realized. At the low-settlement location mortality of barnacles is in- 
dependent of the area occupied by barnacles. At the high-settle- 
ment location mortality is cover-dependent due to increased preda- 
tion by starfish on areas of high barnacle cover. In both locations 
the cover-independent component of mortality does not vary with 
age during the first 60 weeks. Generalizations that the highest spe- 
cies diversity in a rocky intertidal community is found at locations 
of intermediate disturbance, and that competition causes zonation 
between species of the barnacle genera Balanus and Chthamalus, 
seem to apply only to locations with high-settlement rates. 


14568 Mutual diffusion coefficients and ionic transport 
coefficient 1/sub ij/ of MgChk-H2O at 25 °C. Miller, D.G.; 
Rard, J.A.; Eppstein, L.B.; Albright, J.G. (Lawrence Liver- 
more National Lab., CA). Journal of Physical Chemistry; 88: 
No. 23, 5739-5748(1984). Contract W-7405-ENG-48. 

The volume-fixed mutual diffusion coefficients of aqueous 
MgCl, have been accurately measured at 25°C from dilute solu- 
tions to near saturation, by free-diffusion Rayleigh interferometry. 
Density data for MgClh-H2O have been measured with pycno- 
meters. The generalized ionic transport coefficients of irreversible 
thermodynamics, 1/sub ij/, have been calculated from our diffusion 
data and critically reviewed data for thermodynamic and other 
transport properties. These 1/sub ij/ values are compared with 
those of other 2-1 chlorides. The diffusion data, 1/sub ij/ values, 
and results reported elsewhere form part of the data base necessary 
for development of approximation procedures for binary and terna- 
ry solution transport properties. Mutual diffusion data are also re- 
ported for several sucrose-H2O solutions. Realignment of the Beck- 
man-Spinco Model-H electrophoresis apparatus to optimize Ray- 
leigh interferometry is described in the supplementary material. 97 
references, 8 figures, 7 tables. 
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REFER ALSO TO CITATION(S) 12580, 12581, 12626, 12627, 12701, 13202, 
13553, 14449, 14458, 14459, 14520, 14527, 14528, 14594, 14608, 14680 


14569 (AD-A—159047/0/XAB) Adsorption of hydantoins 
on activated carbon. Brandt, J.C. (Georgia Inst. of Tech., 
Atlanta (USA). School of Civil Engineering). May 1985. 
89p. NTIS, PC A0S5/MF AOI. 
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A carbon absorption study was performed using hydantoin, 
5-5-dimethylhydantoin, and 5-ethyl-5-methylhydantoin as solutes. 
The study included single-solute batch kinetic tests to determine the 
required elapsed time for each solute to reach solution equilibrium 
with Filtrasorb 400 activated carbon. Single solute isotherm tests 
were performed to establish X/m values (amount of solute ad- 
sorbed/unit weight of carbon) for various solution equilibrium con- 
centrations. Multisolute isotherm points were utilized to determine 
the relative order of absorption strength on the activated carbon. It 
was determined that absorption of three solutes followed the order: 
5-ethyl-5-methylhydantoin> 5,5-dimenthyldantoin > hydantoin. 
Absorption column tests were performed for single solute, bisolute, 
and trisolute solutions as well as an undiluted coal-gasification 
wastewater containing predominantly hydantoin compounds. The 
column absorption studies in concert with the isotherm studies 
demonstrated that activated carbon has low absorption capacity for 
hydantoin, 5,5-dimethylhydantoin, and 5-ethyl-5-methylhydantoin. 
Absorption using activated carbon did not appear to be an effective 
treatment process for the removal of hydantoins from the coal-gas- 
ification wastewater. 


14570 (PB—85-238491/XAB) In-place burning of crude 
oil in broken ice: 1985 testing at OHMSETT (Oil and Haz- 
ardous Materials Simulated Environmental Test Tank). 
Smith, N.K.; Diaz, A. (Mason and Hanger-Silas Mason Co., 
Inc., Leonardo, NJ (USA)). Aug 1985. 20p. NTIS, PC 
A02/MF AOl. 

In January and March of 1985, in-place oil burning tests 
were conducted at the U.S. Environmental Protection Agency's Oil 
and Hazardous Materials Simulated Environmental Test Tank. 
(OHMSETT) facility in Leonardo, New Jersey. In-place combus- 
tion of Prudhoe Bay and Amauligak crude oil slicks was attempted 
in varying ice coverages, oil conditions, and ambient conditions. An 
emulsion of Amauligak crude oil and water was also ignited three 
times and burned in 80% ice cover, removing nearly 50% of the 
emulsion. 


14571 (PB—85-238525/XAB) National surface water 
survey: western wilderness area lakes. Environmental assess- 
ment (final), Final report. (Environmental Protection 
Agency, Seattle, WA (USA)). Apr 1985. 93p. (EPA/910/ 
9—85/126). NTIS, PC AO5/MF AOl1. 

The document modifies and supplements the draft environ- 
mental assessment (EPA 910/9-85-125), which was presented for 
comment in March 1985. The present document contains a revised 
summary and conclusions which incorporate changes in response to 
government agency and public comment, comments, and a public 
involvement plan. 


14572 (PB—85-239952/XAB) Nonmetallic mineral proc- 
essing plants: background information for promulgated stand- 
ards, Final report. Farmer, J.R. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Office of Air 
Quality Planning and Standards). ore ° ae 96p. (EPA/ 
450/3--83/001B), NTIS, PC A05/MF 

Standards of performance for the go of particulate 
matter emissions from nonmetallic mineral processing plants are 
being promulgated under the authority of Section 111 of the Clean 
Air Act. These standards apply to new, modified, or reconstructed 
facilities at nonmetallic mineral processing plants including 
crushers, grinding mills, screens, bucket elevators, conveyor belt 
transfer points, bagging operations, storage bins, and enclosed truck 
and railcare loading stations. This document contains a summary of 
the comments on the proposal of these standards in the Federal 
Register (48 FR 39566), the Environmental Protection Agency's re- 
sponse to these comments, and a summary of the changes to the 
standards since proposal. 


14573 (PB—85-241776/XAB) 4 of gm 
absorptive resins and membranes for toxic and hazardous 

waste reduction. Uhrmacher, J.C. (Carltech Associates, Co- 
— MD (USA)). Aug 1985. 102p. NTIS, PC A06/MF 


An extensive review of the literature was performed that in- 
cluded recent papers prepared by experts from industry, govern- 
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ment, and academia in the fields of ion exchange, reverse osmosis, 
ultrafiltration, and many associated technologies. The capabilities of 
adsorptive and ion-exchange systems using conventional resins as 
well as the newer ion-selective and macroreticular nonionic resins 
are presented. The capabilities of membrane separation processes 
based on the use of conventional size exclusion and ion-exchange 
film-type membranes and experimental liquid membranes are simi- 
larly evaluated. 


14574 (PB—85-242147/XAB) Effects of acidic precipita- 
tion on Atlantic salmon rivers in New England. Air Pollution 
and Acid Rain Report No. 18 (Final), Haines, T.A.; Akielas- 
zek, J.J. (Fish and Wildlife Service, Kearneysville, WV 
(USA). Eastern Energy and Land Use Team). Oct 1984. 
126p. (FWS/OBS—80/40.18). NTIS, PC A07/MF AOI. 

A water chemistry survey was conducted in nine Atlantic 
salmon rivers in New England. Eight rivers are in Maine and con- 
tain native Atlantic salmon populations. One river is in Vermont 
and is undergoing restoration of the Atlantic salmon population. 
The rivers ranged in size from first order tributary streams to third 
order main stem rivers. All contained actual or potential Atlantic 
salmon spawning and nursery habitat. The chemistry of the Maine 
rivers was similar to that reported for other rivers located in areas 
where bedrock is low in acid neutralizing capacity and where pre- 
cipitation is similarly acidic. The Vermont river had much higher 
concentrations of all ions except aluminum and hydrogen than the 
Maine rivers, especially calcium, magnesium, and bicarbonate, indi- 
cating the presence of carbonate mineral in the watershed of the 
river. The pH and aluminum concentrations in second and third 
order streams were well within safe limits for Atlantic salmon, even 
during periods of high discharge. 


14575 (PB—85-243160/XAB) Prediction of selectivity 
for activated-carbon adsorption of trace organic (homologue) 
contaminants. Final report, September 1982-December 1984, 
Belfort, G.; Lee, C.S.; Weigand, R.J.; Neuhaus, D.M. 
(Rensselaer "Polytechnic “Inst., Troy, NY ‘(USA)). Jul 1985. 
83p. NTIS, PC A05/MF AOI. 

Preferential adsorption of organic compounds onto activated 
carbon from dilute aqueous solutions was studied to develop a com- 
prehensive theoretical basis for predicting adsorption of multicom- 
ponent solutes. The authors investigated in this research program a 
comparison of different carbons, the adsorption behavior with vari- 
able aqueous solution properties, and the difference between gas 
and liquid phase adsorption. The overall objective was to develop 
and test the comprehensive solvophobic theory. Experimental ad- 
sorption isotherms of a series of alcohols on five different carbons 
were measured and compared. Isotherms were run for 4-n-propyl 
phenol at various concentrations of ammonium sulfate salt and 
methanol as the additives to increase or decrease surface tension of 
solution, respectively. Also, isotherms for three linear carboxylic 
acids were measured at different pHs to determine the effect on ad- 
sorption. An experimental-glass vacuum system has been designed 
and built to measure adsorption isotherms in the gas phase. A com- 
parison of measurements of adsorption isotherms for four alcohols 
in the aqueous and gas phases was conducted and confirmed the 
theoretical model. 


14576 (PB—85-245652/XAB) Assessment of acid inputs 
to Deep Creek Lake, Garrett County, Maryland. Annual 
report (4th). Final report, September 1983-August 1984, Fer- 


rier, M.D.; Biedka, M.J. (Garrett Community Coll., 
McHenry, MD (USA)). May 1985. 153p. NTIS, PC A08/ 
MF AOl. 

During four years of study the volume-weighted mean pH of 
precipitation was about 4.0 with no discernible temporal trends. 
Overall, the free hydrogen ion concentration was greatest for 
events associated with storms from the north or west. There was a 
significant negative correlation between hydrogen ion concentra- 
tion and precipitation amount. The pH of Deep Creek Lake re- 
mained between 6.0 and 7.0 for the duration of the study, with no 
indication of a long-term trend. Spring pH depressions were ob- 
served in 1982 and 1984. Although lake alkalinity values were usu- 
ally observed to be less than 10 ppm CaCOs, sufficient buffering 
exists to neutralize the acid inputs. 
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14577 (PB—85-247948/XAB) Fate of selected priority 
pollutants in regional wastewater treatment. Technical report 
(Final). Roman-Seda, R.A. (®uerto Rico Univ., Mayaguez. 
Dept. of Civil Engineering; Puerto Rico Univ., Mayaguez. 
Water Resources cuaiad ‘Inst.). Oct 1984. 96p. NTIS, PC 
A05/MF A0l. 

A sampling program at two Regional Municipal Wastewater 
Treatment Plants (Ponce and Barceloneta) in Puerto Rico was per- 
formed over a period of sixty-six days. Phenol, copper, chromium, 
lead, zinc, cadmium, and total solids were analyzed for the influent, 
primary effluent, and secondary effluent from forty-eight hour com- 
posite samples. Time-series, moving average series, removal effi- 
ciency analysis and frequency analysis were performed on the data. 
The study showed that while for some toxic compounds (copper 
and chromium) primary treatment may be sufficient at the observed 
influent levels, it is definitely not sufficient treatment for the others 
(phenol, lead, zinc). 


14578 (PB—85-248656/XAB) EPA (Environmental Pro- 
tection Agency) Method Study 27, Method 200.7 trace metals 
by ICP (inductively coupled plasma). Maxfield, R.; Mindak, 
B. (Versar, Inc., — VA (USA)). Jul 1985. 878p. 
NTIS, PC ‘A99/MF 

An i lmaieies: aunt was conducted to determine the 
precision and accuracy measurements of USEPA Method 200.7 for 
the analysis of twenty seven trace metals in water and wastewater. 
USEPA Method 200.7 is entitled Inductively Coupled Plasma- 
Atomic Emission Spectrometric Method for Trace Element Analy- 
sis of Water and Waste. The interlaboratory study design was based 
upon Youden’s non-replicate plan for collaborative tests of analyti- 
cal methods. Each of six water types was spiked with three youden 
pairs of the twenty seven trace metals and analyzed by twelve lab- 
oratories using both a hard and soft digestion procedure. The tests 
water included reagent, drinking, ambient and three industrial 
wastewaters. The resulting data were analyzed using a USEPA 
computer program routine entitled IMVS and provided regression 
equations accuracy, single-analyst precision, and overall precision 
for each water type/trace metal/digestion procedure. 


14579 (PB—86-100294/XAB) Responses of macrobenthos 
colonizing estuarine sediments contaminated with drilling mud 
containing diesel oil. Tagatz, M.E.; Plaia, G.R.; Deans, C.H. 
(Environmental Protection Agency, Gulf Breeze, FL 
(USA). Environmental Research Lab.). 1985. 1lp. NTIS, 
PC A02/MF AO1. 

Boxes filled with clean sand or clean sand with a 2-cm over- 
lay of mixtures of sand with barite or drilling mud were placed in 
Santa Rosa Sound, Florida to determine the effects of a used lime 
drilling-mud on field-colonized macrobenthic communities. Effect 
of the drilling mud on community structure was greater than that 
of its barite component after colonization for 8 weeks. Barite causes 
changes in texture of the sediment and thereby recruitment. The 
average numbers of animals and species in boxes containing 1:10 
and 1:3 mixtures of mud to sand were significantly less than those 
in control boxes and most of the barite/sand mixtures. The Shan- 
non-Weaver index of diversity, Simpson's index of dominance, and 
the Bray-Curtis dissimilarity index differed only for 1:3 mud/sand 
communities. Toxic effects of the lime drilling mud were attributed 
to a diesel fuel oil component. 


14580 (PB—86-101193/XAB) Sorption dynamics of hy- 
drophobic pollutants in sediment suspensions. Karickhoff, 
S.W.; Morris, K.R. (Environmental Protection Agency, 
Athens, GA (USA). Environmental Research Lab.). 1985. 
14p. NTIS, PC A02/MF AO0O1. 

Sorption of hydrophobic organic chemicals in natural sedi- 
ment suspensions was found to frequently require extended time pe- 
riods (days to weeks) for complete equilibrium. Sorption dynamics 
could be described by a two-compartment model that distinguished 
a rapid or labile exchange(requiring at most a few hours to achieve) 
from highly retarded or nonlabile sorption requiring days or weeks 
to occur. For highly hydrophobic chemicals and high solid concen- 
trations, the labile fraction decreased to 0.1 or less in some systems. 
The kinetic exchange constant for nonlabile sorption varied inverse- 
ly with the sorption equilibrium constant. An understanding of 
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sorption dynamics is important in describing the fate of highly 
sorbed pollutants in aquatic systems. 

14581 (PB—86-101219/XAB) West virginia institute 
final program report, FY 1983. Dodson, C.L. (West Virginia 
Univ., Morgantown (USA). Water Research Inst.). 1984. 
1lp. NTIS, 'C A02/MF AOl1. 

The West Virginia State Water Research Institute Program 
for 1983 was planned, designed, and done in close collaboration and 
cooperation with state and federal water agencies. The prime ob- 
jective was to generate usable research results and information for 
users. The major specific objective was to obtain new knowledge 
for use in establishing a rational water-quality standard for iron in 
streams. Another specific objective was to transfer information on 
research results related to acid mine drainage to those concerned 
with establishing iron standards. The 1983 Program comprised two 
research projects and one technology-information transfer project. 
The larger research project was customed designed to yield infor- 
mation useful in establishing iron standards, and results indicate that 
the old arbitrary standard of 1 mg/] was unrealistic, and that ration- 
al standards specifically designed for individual streams are possi- 
ble. 


14582 (PB—86-101300/XAB) Transfer of information 
and technology on acid mine drainage from research to the 
user. Completion report. Dodson, C.L. (West Virginia Univ., 
Morgantown (USA). Water Research Inst.). 1984. 13p. 
NTIS, PC A02/MF AO1. 

The project was designed to inform the user of results of the 
acid-mine-drainage research of the state water-research-institute 
program. A chief objective was to supply the Division of Water 
Resources, West Virginia Department of Natural Resources, and 
others having a like concern, technology or information that can be 
used to aid in establishing rational water-quality standards for iron 
in streams of the state and region. Information-transfer methods in- 
cluded meetings with principal users to determine needs, close per- 
sonal contacts for individual and small-group discussions, written 
communications that included reports, a radio program, and a semi- 
nar held by principal investigators and others and users and others 
concerned with use. 


14583 (PB—86-101334/XAB) Adsorption of heavy metals 
on sediments in streams receiving acid mine drainage. Com- 
pletion report. Haddad, B.I.; Jenkins, C.R. (West Virginia 
Univ., Morgantown (USA). Water Research Inst.). 1984. 
56p. NTIS, PC A04/MF AO1. 

Sediment samples were collected, from the Monongahela 
River, between Morgantown, West Virginia and Point Marion, 
Pennsylvania, and from two tributaries, Robinson Run and West 
Run. Distribution of bottom sediment in the navigation channel of 
the Monongahela River was found to be uneven. Sediment resu- 
spension caused by towboats traffic was significant. A sequential 
extraction procedure conducted on river sediment showed that the 
Fe-Mn oxide phase of the sediment held the largest share of heavy 
metals. Heavy metals monitored were Al, As, Cd, Cr, Fe, Mn, Se, 
and Zn. As and Se concentration were not reliable because the 
equipment and procedure used were inadequate to detect concen- 
tration that were present. 


14584 (PB—86-101953/XAB) National marine pollution 


program: ae program summaries FY 1984 update. Appen- 
dix No. 1. (Interagency Committee on Ocean Pollution Re- 
search, Development, and Monitoring, Washington, DC 
(USA); National Marine Pollution Program Office, Rock- 
ville, MD (USA)). Jul 1985. 290p. NTIS, PC A13/MF AO1. 
The National Ocean Pollution Planning Act, P.L. 95-273 (as 
amended), calls for the establishment of a comprehensive, coordi- 
nated, and effective Federal program for ocean pollution research, 
development, and monitoring. The Agency Program Summaries is 
one of a series of documents published by NMPPO to meet the 
mandates of the National Ocean Pollution Planning Act. The Act 
calls for a detailed listing of all existing Federal programs related to 
ocean pollution research, development, and monitoring. Two re- 
ports are published on an annual basis to meet this requirement. 
One of these contains summaries of the major programs conducted 
by the Federal agencies, the second is a catalog of the specific 
projects that comprise these programs. 
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14585 (PB—86-101961/XAB) National marine pollution 
program: catalog of federal projects FY 1984 update. Appen- 
dix No. 2. (Interagency Committee on Ocean Pollution Re- 
search, Development, and Monitoring, Washington, DC 
(USA); National Oceanographic Data Center, Washington, 
DC (USA); National Marine Pollution Program Office, 
gpa MD (USA)). Jun 1985. 31lp. NTIS, PC Al4/ 
MF AOl 

The National Ocean Pollution Planning Act, P.L. 95-273 (as 
amended), calls for the establishment of a comprehensive, coordi- 
nated, and effective Federal program for ocean pollution research, 
development, and monitoring. The Catalog of Federal Projects is 
one of a series of documents published by NMPPO to meet the 
mandates of the National Ocean Pollution Planning Act. The Act 
calls for a detailed listing of all existing Federal programs related to 
ocean pollution research, development, and monitoring. Two re- 
ports are published on an annual basis to meet this requirement. 
One of these contains summaries of the major programs conducted 
by the Federal agencies. 


14586 (PB—86-102159/XAB) Models for predicting the 
fate of synthetic chemicals in aquatic ecosystems. Burns, 
L.A. (Environmental Protection Agency, Athens, GA 
(USA). Environmental Research Lab.). Sep 1985. 18p. 
NTIS, PC A02/MF AO1. 

The toxic effects of synthetic chemicals released into natural 
environments are a function of concentrations, of physico-chemical 
speciation, and of transformation products whose genesis is mediat- 
ed by properties of the environment itself. Accurate evaluation of 
the probable consequences of particular releases requires an ability 
to forecast the speciation, transport, and transformations of chemi- 
cals. In aquatic systems, ionic and absorptive equilibria, advective 
and dispersive fluid transport, benthic uptake and release processes, 
volatilization, hydrolysis, direct and indirect photochemical proc- 
esses, redox reactions, and microbial transformations have signifi- 
cant effects on the fate of introduced chemicals. 


14587 (PB—86-104551/XAB) Commencement Bay Near- 
shore/Tideflats Remedial Investigation. s report. 
(Tetra Tech, Inc., Bellevue, WA (USA)). Aug 1985. 213p. 
(TETRAT-TC—3752). NTIS, PC A10/MF AO1. 

The report summarizes work complete under the U.S. EPA/ 
WDOE Cooperative Agreement for the Commencement Bay Near- 
shore/Tideflats Remedial Investigation of the Waterways/Shoreline 
area. The Commencement Bay Superfund Investigation includes 
various integrated program management and technical components. 
These include assessments of chemical contamination, biological ef- 
fects, toxicity, and public health concerns; identification of sources; 
and identification of potential remedial actions and technologies. 


14588 (PB—86-104569/XAB) Commencement Bay Near- 
shore/Tideflats Remedial Investigation. Volume 1. Final 
report. (Tetra Tech, Inc., Bellevue, WA (USA)). Aug 1985. 
398p. (TETRAT-TC—3752-VOL-1). NTIS, PC A1l7/MF 
AOl. 

The report represents work completed under the U.S. EPA/ 
WDOE Cooperative Agreement for Tasks 3, 4 and 5 of the Com- 
mencement Bay Superfund Investigation. The investigation includes 
various integrated program components; assessments of chemical 
contamination, biological effects, toxicity, public health concerns, 
source identification, and identification of potential remedial actions 
and technologies. 


14589 (PB—86-104577/XAB) Commencement Bay Near- 
shore/Tideflats Remedial Investigation. Volume 2. Final 
report . (Tetra Tech, Inc., Bellevue, WA (USA)). Aug 1985. 
ig (TETRAT-TC—3752-VOL-2). NTIS, PC A15/MF 

The report represents work completed under the U.S. EPA/ 
WDOE Cooperative Agreement for Tasks 3, 4, and 5 of the Com- 
mencement Bay Superfund Investigation. The investigation includes 
various integrated program components; assessments of chemical 
contamination, biological effects, toxicity, public health concerns, 
source identification, and identification of potential remedial actions 
and technologies. 
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14590 (PB—86-104585/XAB) Commencement Bay Near- 
shore/Tideflats Remedial Investigation. Potential remedial 
technologies. Final report. (Tetra Tech, Inc., Bellevue, WA 
(USA)). Aug 1985. 149p. (TETRAT-TC—3042). NTIS, PC 
A07/MF AO1. 

The report draws on the entire Commencement Bay Super- 
fund Investigation, including assessments of chemical contamina- 
tion, biological effects, toxicity, public health concerns, and source 
identification. Potential remedial technologies and actions for con- 
taminated sediments and source control are presented. A descrip- 
tion of the waterway segments considered to be problem areas, a 
discussion of contaminants of concern and their potential sources, 
and remedial actions that should be screened and evaluated during 
the Feasibility Study are included. 


14591 (PB—86-104593/XAB) Commencement Bay Near- 
shore/Tideflats Superfund Site, Tacoma, Washington, Reme- 
dial investigations. Decision-making framework for manage- 
ment of dredged material: application to Commencement Bay, 
Washington. (Army Engineer Waterways Experiment Sta- 
tion, Vicksburg, MS (USA). Environmental Lab.). Jul 1985. 
250p. NTIS, PC Al1/MF AOl. 

The State of Washington Department of Ecology has en- 
tered into a cooperative agreement with the U.S. Environmental 
Protection Agency to act as lead agency in the implementation of 
Phase I Remedial Investigations for the Commencement Bay Near- 
shore/Tideflats Superfund Site, Washington. Superfund remedial 
action may involve removing and handling contaminated sediments 
found in the bay. In addition, ongoing and proposed navigation ac- 
tivities in Commencement Bay require dredging and disposal of 
contaminated sediments located in the nearshore areas. As a result, 
Superfund site investigations and planning of navigation projects re- 
quire identification and evaluation of alternative methods for dredg- 
ing and disposal of contaminated sediments. 


14592 (PB—86-106564/XAB) Freshwater wetlands for 
wastewater management: environmental assessment handbook. 
(Environmental Protection Agency, Atlanta, GA (USA). 
Region IV). Sep 1985. 516p. (EPA/904/9—85/135). NTIS, 
PC A22/MF AOl1. 

The Freshwater Wetlands Handbook provides institutional, 
scientific and engineering guidance for the use of natural, freshwa- 
ter wetlands for wastewater management. Wetlands have long been 
recognized for their pollutant removal capabilities and many have 
been used for wastewater management for some time. Little techni- 
cal or institutional guidance currently exists for regulating these 
systems or for planning new systems. This Handbook provides 
guidance for state and federal regulatory agencies and potential dis- 
chargers evaluating wetlands for wastewater disposal or pollutant 
removal. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 12756, 12760, 12774, 12809, 12810, 12811, 
12817, 12823, 12832, 12835, 12841, 14531, 14532, 14533, 14535, 14560, 14680, 
14744 


14593 (CONF-8510216—2) Study of restoration alterna- 
tives for controlling groundwater contamination. Tsai, S.Y.; 
Wirth, P.K.; Surles, T.G. (Argonne National Lab., IL 
(USA); Army Toxic and Hazardous Materials Agency, Ab- 
erdeen Proving Ground, MD (USA)). 1985. Contract W-31- 
109-ENG-38. 10p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86005546. 

From 14. American Defense Preparedness Association envi- 
ronmental symposium; Baltimore, MD, USA (23 Oct 1985). 

Several groundwater restoration alternatives are numerically 
simulated and evaluated in this study to determine their ability to 
mitigate a groundwater contamination problem in an area near 
Grand Island, Nebraska. This contamination resulted from leaching 
of explosive compounds from unlined cesspools and leaching pits 
located in the Cornhusker Army Ammunition Plant near the city. 
The results of this study indicate that if no remedial action were 
taken, it would take about 30 years for the maximum plume con- 
centration in the contaminated area to decrease to the interim envi- 
ronmental criteria established by the US Army for protection of 
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human health, and that systematic groundwater pumping would 
achieve a reduction in contaminant concentrations within a maxi- 
mum of 2 to 5 years. Also, disposal of pumped water in local 
streams would have minimal impacts on the quality and use of re- 
ceiving waters. 


(CONF-8511145—11) Biotechnology for environ- 
mental control and waste treatment. Donaldson, T.L.; Harris, 
M.T.; Lee, D.D.; Walker, J.F.; Strandberg, G.W. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO05- 
84OR21400. 16p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE86006067. 

From CTD annual information meeting; Oak Ridge, TN, 
USA (13 Nov 1985). 

A slide show is reproduced here to review the technology of 
anaerobic digestion as a process for cleaning waste waters from mu- 
nicipal and industry wastes. Radioactive wastes are addressed also. 
(PSB) 


14595 (INIS-mf—9626-Vol.2, pp 37-45) Austrian system 
for the measurement of environmental radioactivity. Henrich, 
E.; Schoenhofer, F. (Bundesministerium fuer Gesundheit 
und Umweltschutz, Vienna (Austria)). 1984. NTIS (US 
Sales Only), PC A13/MF A0O1. File Number DE85781217. 
(CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

The Austrian system for the measurement of environmental 
radioactivity is briefly presented. Some recent results regarding the 
measurement of tritium in rainwater and the evidence of artificial 
radionuclides in municipal sewage purification plants and in surface 
waters are discussed. 


14596 (INIS-mf—9626-Vol.2, pp 86-91) Collective dose 
from the use of Danube water in Austria and Hungary - I. 
Tschurlovits, M. (Atominstitut der Oesterreichischen Uni- 
versitaeten, Vienna); Sztanyik, L.B. (Orszagos Frederic 
Joliot-Curie Sugarbiologiai es Sugaregeszseguegyi Kutato 
Intezet, Budapest (Hungary)). 1984. NTIS (US Sales Only), 
PC A13/MF AOl. File Number DE85781217. (CONF- 
830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

This paper is concerned in the first part with the conceptual 
background of the assessment of both per caput and collective dose 
resulting from the use of the water of the river Danube in Austria. 
Finally, the results being derived from measurements carried out 
from 1977. to 1982 are given for the drinking water and the fish 
consumption pathway, where both per caput and collective dose is 
considered. 


14597 (INIS-mf—9626-Vol.2, pp 92-98) Collective dose 
of the population in Austria and Hungary from the use of the 
river Danube - II. Sztanyik, L.B. (Orszagos Frederic Joliot- 
Curie Sugarbiologiai es Sugaregeszseguegyi Kutato Intezet, 
Budapest (Hungary)); Tschurlovits, M. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna). 1984. NTIS (US 
Sales Only), PC A13/MF AOl. File Number DE85781217. 
(CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
aaa Vienna, Austria (20 Sep 1983). 

Almost half of the Hungarian population is provided with 
drinking water from the Danube river. Drinking water supply of 
more than two million citizens in the capital, Budapest, depends en- 
tirely on the Danube. Therefore, cleanliness of the river water is of 
vital importance for Hungary. Since 1977, an intense monitoring 
programme has been performed within the framework of the 
IAEA's co-ordinated research programme on the ‘Radioecology of 
the River Danube’ to measure the concentrations of various natural 
and man-made radionuclides in the Hungarian reach of the river. In 
addition, information has been collected concerning the annual con- 
sumption of drinking water, fish, vegetable irrigated with river 
water, milk and meat of animals watered from the river or fed with 
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contaminated fodder. In the knowledge of these data and the 
number of citizens involved in consumption of the products men- 
tioned, it is possible to calculate individual and collective doses re- 
ceived by the population of Hungary due to the utilization of the 
Danube. Results of these calculations will be presented in the 
paper. It is the intention of the authors to show that nearly identi- 
cal individual doses of radiation may result in quite different collec- 
tive doses in the two neighbouring countries, because of the signifi- 
cant differences in habits of their populations and in utilization of 
the river. 


14598 (INIS-mf—9626-Vol.2, pp 189-193) Problems in 
establishing models for prediction of environmental migration 
of radionuclides in the aquatic pathway (Austrian region of 
the Danube river). Tschurlovits, M.; Prohaska, G. (Atomin- 
stitut der Oesterreichischen Universitaeten, Vienna). 1984. 
NTIS (US Sales Only), PC A13/MF A0Ol. File Number 
DE85781217. (CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

After an introductory part concerned with general require- 
ments and properties of models, model calculation dealing with the 
dispersion of radioactive substances in the Austrian part of the 
Danube River are shown. The chosen model is a deterministic one 
which takes into account dilution, decay and retention. Key param- 
eters are identified for some radiological important radionuclides. 


14599 (INIS-mf—9626-Vol.2, pp 169-173) Long-term 
groundwater protection related to the nuclear energy use. 
Knezevic, L.R.; Vukovic, Z. (Institut za Nuklearne Nauke 
Boris Kidric, Belgrade (Yugoslavia)). 1984. NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE85781217. 
(CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 1983). 

In this paper problems of the groundwater pollution, due to 
use of the nuclear energy are discussed. The illite type of the soil 
characteristics related to the sorption and migration of the radionu- 
clides were investigated. Using experimental results the transport 
parameters of radionuclides through vertical soil layer down to 
level of groundwater were estimated. 


14600 (NIRS-RSD—59, pp 39-41) Strontium-90 and 
cesium-137 in sea fish (from Jun. 1981 to Dec. 1981). Envi- 
ronmental and dietary materials. Dec 1981. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and 1°7Cs in sea fish were determined: Fish was rinsed 
with water and blotted with a filter paper. Only the edible part was 
used in case of larger sized fish, and the whole part was used in 
case of smaller ones. The results from June to December 1981 are 
shown in a table. (Namekawa, K.). 


14601 (NIRS-RSD—59, pp 42-43) Strontium-90 and 
cesium-137 in freshwater fish (from Jul. 1981 to Dec. 1981). 
Environmental and dietary materials, Dec 1981. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and '7Cs in freshwater fish (Carassius auratus, Cy- 
prinus carpio and Hypomesus transpacificus nipponensis) were de- 
termined. Fish was rinsed with water and blotted with a filter 
paper. Only the edible part was used in casé of larger sized fish, 
and the whole part was used in case of smaller ones. The results 
from July to December 1981 are shown in a table. (Namekawa, K.). 


14602 (NIRS-RSD—59, pp 44-45) Strontium-90 and 
cesium-137 in shellfish (from Sep. 1981 to Nov. 1981). Envi- 
ronmental and di materials, Dec 1981. NTIS (US Sales 
Only), PC A03/MF AO1. File grr DE85780155. 

In Radioactivity survey data in Japan. 

Sr and '"Cs in shellfish (Turbo cornuts and Patinopecten 
yessoensis) were determined. Approximately 4 kg of shellfish in- 
cluding the shells was collected or purchased. The results from 
September to November 1981 are shown in a table. (Namekawa, 
K.). 
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14603 (NIRS-RSD—59, pp 46) Strontium-90 and 
cesium-137 in seaweeds. Environmental and dietary materials. 
Dec 1981. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85780155. 

In Radioactivity survey data in Japan. 

Sr and 157Cs in seaweeds (Sargassum fulvellum) were de- 
termined. Edible seaweeds were collected and rinsed with water. 
The results in December 1981 are shown in a table. (Namekawa, 
K.). 


14604 (OAEP—1-101) Study of radiocesium-137 uptake 
in aquatic animals and plants. Khunarak, P. (Office of 
Atomic Energy for Peace, Bangkok (Thailand)). Jun 1983. 
16p. (In Thai). OAEP. File Number DE86700945. 

The preliminary study for the uptake and accumulation of 
Cs-137 by Tricho Gaster, fresh water shrimp, and Ipomoca has 
been investigated. The experiments were performed in small aquari- 
um made contaminated with Cs-137. The activity of Cs-137 in 
specimens were counted by Nal(T1) detector in couple with multi- 
channel analyzer. The concentration factor (C.F.) in each of the 
specimens was determined. The rage of the C.F. were 15-18 for the 
Tricho Gaster, 69-94 for the fresh water shrimp, 8-13 for the stem 
of Ipomuca, and 17-28 for the leave of Ipomona. 


14605 (PB—86-100591/XAB) Introduction to ground- 
water tracers. Final report, September 1982-December 1984, 
Davis, S.N.; Campbell, D.J.; Bentley, H.W.; Flynn, T-J. 
(Arizona Univ., Tucson (USA). Dept. of Hydrology and 
— Resources). Mar 1985. 216p. NTIS, PC Al0/MF 

The general field of ground-water tracers is introduced 
along with some basic hydrogeologic principles used in planning 
and conducting tracer tests. The final chapter describes tracer types 
by category and provides information on specific field techniques, 
detection limits, laboratory analysis, etc. 


14606 (SKBF-KBS-TR—83-62) Distribution coefficient 
concept and aspects on experimental distribution studies. 
Allard, B.; Andersson, K.; Torstenfelt, B. (Swedish Nuclear 
Fuel Supply Co., Stockholm). 1983. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700492. 

Aspects on the distribution coefficient concept, sorption 
mechanisms and measurements of sorption phenomena are given. 
The distribution constant was shown to be pH-dependent. The tem- 
perature dependence of the sorption has been studied. The influ- 
ence of the liquid/solid ratio has been studied for Cs and Sr. 


14607 Inventories and sorption-desorption trends of ra- 
diocesium and radiocobalt in James River estuary sediments. 
Zucker, C.L.; Olsen, C.R.; Larsen, I.L.; Cutshall, N.H. (Oak 


Ridge National Lab., TN). Environmental Geology and 
Water Sciences; 6: No. 3, 171-182(1984). 

Anthropogenic radionuclides (Cs’*7, Cs'*4, Co™) have been 
introduced to the James River estuary as a result of low-level re- 
leases from the Surry Reactor site since 1973 and worldwide atmos- 
pheric fallout from nuclear weapons tests since the early 1950s. The 
total radionuclide burden in the estuary sediments has been estimat- 
ed by integrating radionuclide activities in 29 box cores and ex- 
trapolating these integrated values over surface areas subdivided on 
the basis of sediment type, rate of accumulation, and proximity to 
the reactor release site. The results indicate that 30% of the Co™, 
but only 15% of the Cs'** released from the reactor site, has been 
retained in the estuary sediments, and about 40% of the Cs'™ and 
Co® sediment inventory is in areas that represent less than 5% of 
the total estuarine surface area. Depletion of the Cs'* in down- 
stream sediments forms a noticeable trend in the James River estu- 
ary, and it is postulated that seawater cation competition and ex- 
change is primarily responsible. 26 references, 1 figure, 4 tables. 





1963 / ERA-11/7 


5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 13204 

5205 Site Resource And Use Studies 

REFER ALSO TO CITATION(S) 12908, 13397, 14581 

5206 Regulations 
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14608 (PB—85-245728/XAB) Hamakua Coast sugar mill 
ocean discharges, before and after EPA (Environmental Pro- 
tection Agency) compliance. Technical report. Grigg, R.W. 
(Hawaii Univ., Honolulu (USA). Sea Grant Coll. Program). 
May 1985. 34p. NTIS, PC A03/MF AOl1. 

In 1971, ecological studies of coral communities along the 
Hamakua Coast of the island of Hawaii resulted in the instigation of 
a number of Environmental Protection Agency restrictions regard- 
ing ocean disposal by sugar mills. These included, among other 
things, the elimination of bagasse discharge into the ocean and sig- 
nificant reductions in total suspended solid (TSS). Compliance with 
EPA standards was achieved in 1979. In 1983, another survey of 
sugar mill sites including natural streams was conducted to deter- 
mine the efficacy of EPA standards. The results reported here indi- 
cate the differences between 1971 and 1983 are insignificant, sug- 
gesting that existing standards are ineffective in reducing zones of 
impact (0.5 to 1.5 miles). Impacts caused by natural streams are as 
great as those associated with sugar mills. Were the existing stand- 
ards for TSS completely relaxed, the increase in coastline impacted 
would probably be small (approximately 7 percent). Conversely, 
the cost of completely eliminating mill discharges are prohibitive 
and not justified by environmental benefits. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5302 Assessment Of Energy Technologies 


; Tra ish TO CITATION(S) 12723, 13196, 13197, 13198, 13199, 13369, 


14609 Low-probability/high-consequence risk analysis. 
Waller, R.A. New York, NY; Plenum Press (1984). 571p. 
7" -820656—). Plenum Publishing Corp., New York, 


From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

Nuclear power plant accidents, toxic spills, and chemical 
plant explosions have given rise to a new intellectual endeavor: 
LP/HC risk analysis, which involve the cooperation of physicists, 
biologists, engineers, sociologists, and others. The papers in this 
volume by authors from various disciplines all focus on such gener- 
ic questions as: How good are the knowledge base and methods for 
estimating LP/HC risks and uncertainties? How are estimates incor- 
porated into decisionmaking? How do features of the institutional 
context affect decisionmaking bodies concerned with LP/HC 
events? How are perceptions of LP/HC risks incorporated into 
public policies? 


14610 Predicting low-probability/high-consequence 
events. Martz, HF: Bryson, M.C. (Los Alamos National 
Lab., Los Almos, New Mexico). pp 187-199 of Low-proba- 
bility /high-consequence risk analysis. Waller, R.A.; Covello, 
V.T. New York, NY; Plenum Press (1984). (CONF- 
820656—). 

From Workshop on low-probability/high consequence risk 
analysis; Arlington, VA, USA (15 Jun 1982). 

PRAs often require quantification of the probabilities of vari- 
ous low-probability events, such as accident-initiating events and 
hardware-fault events. A Bayes/empirical Bayes data pooling pro- 
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cedure is presented for use in combining as many as five different 
types of relevant data. A Poisson model is assumed for the event in 
question. Empirical Bayes methods are used to determine the popu- 
lation variability curve, while Bayesian methods are used to special- 
ize this curve to the specific event in question. The procedure is 
illustrated by an example in which we estimate the probability of 
failure of a hypothetical large dam based on a deductive event-tree- 
type analysis of the probability, historical U.S. dam failure data, the 
opinions of a committee of several dam experts, and the operating 
history for the dam in question. A posterior distribution is produced 
which incorporates these data sources. Similar distributions are pro- 
duced for various combinations of data types and used to assess the 
contribution of each data source. 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 14571 


14611 (OCS/EIS/EA/MMS—85-0085-Vol.2) Proposed 
Norton Basin lease sale 100. Final environmental 
statement. Volume 2. (Minerals Management Service, An- 
chorage, AK (USA). Alaska Outer Continental Shelf 
Region). 1985. 409p. USDI - Office of OCS Information, 
Minerals Management Service, 12203 Sunrise Valley Dr., 
Reston, VA 22092. File Number T186900414. 

During the draft EIS comment period, comments and testi- 
mony were received from a diverse group of individuals; groups; 
organizations; companies; and local, state, and federal agencies. 
Comments ranged from support of the EIS and the proposal to re- 
quests for revisions of the EIS and postponement or withdrawal of 
the proposal. Letters were received from nine federal agencies, two 
state agencies, one local government, five oil- and gas-related firms, 
one legal firm, and one environmental organization. Public hearings 
were held in Emmonak, Nome, Anchorage, Savoonga, and Gam- 
bell with a total of 46 people testifying. One comment by a local 
government was received by phone. Major concerns of those com- 
menting were mitigating measures; deferral alternatives; oil-spill- 
cleanup technology; development scenarios; the oil-spill-risk analy- 
sis; analysis of effects on biological resources; definitions of effect; 
and effects on subsistence and the community way of life. This 
volume contains reproductions of all letters received in comment to 
the draft EIS and substantive excerpts from oral testimony given 
during the five public hearings. Specific comments are bracketed, 
and responses follow the comments. 
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14612 (INIS-mf—10035, pp 8) Specifications and charac- 
teristics of PE vessels for liquid scintillation counter. Fiser, 
B.; Leseticky, L.; Lukas, D,; Svata, V. (Karlova Univ., 
Prague, Czechoslovakia). 1984. (In Czech). NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE86701138. 
(CONF-8411224—Absts.). 

From 3. national seminar on labelled compounds applied in 
biochemistry, medicine and biochemical; Srni, Czechoslovakia (5 
Nov 1984). 


14613 (INIS-mf—10035, pp 34) Possibilities of eliminat- 
ing chemiluminescence in liquid scintillation counting of bio- 
logical samples. Pavlikova, L.; Pavlik, L. (Vyzkumny Ustav 
ro Farmacii a Biochemii, Prague, Czechoslovakia; Ceskos- 
lovenate Akademie Ved, Prague. Ustav Nuklearni Biologie 
a Radiochemie). 1984. (In Czech). NTIS (US Sales Only), 
PC A03/MF AOl. File Number DE86701138. (CONF- 
8411224—Absts.). 
From 3. national seminar on labelled compounds applied in 
biochemistry, medicine and biochemical; Srni, Czechoslovakia (5 
Nov 1984). 
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14614 (INIS-mf—10035, pp 40) New throughflow scintil- 
lation detector of radioactivity for chromatographic applica- 
tions. Svoboda, V.; Vavra, S. (Vyrobu a Vyuziti Radioiso- 
topu, Prague, Czechoslovakia). 1984. (In Czech). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86701138. 
(CONF-8411224—Absts.). 

From 3. national seminar on labelled compounds applied in 
biochemistry, medicine and biochemical; Srni, Czechoslovakia (5 
Nov 1984). 


14615 Evaluation of the scattering matrix of an arbitrary 
particle using the coupled dipole approximation. —. 
S.B.; Salzman, G.C. (Life Sciences Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
imo” of Chemical Physics; 84: No. 5, 2658-2667(1 Mar 
1986). 

The coupled dipole approximation is applied to the calcula- 
tion of the scattering matrix of an arbitrary particle. Both isotropic 
and anisotropic dipoles are used in the calculations. The forms of 
the matrices obtained for several types of scatterers are found to be 
in exact agreement with those predicted by symmetry. The method 
is tested quantitatively by comparison with Mie predictions for 
solid and coated spheres and good agreement is observed. This 
comparison is also used to establish appropriate magnitudes for an- 
isotropic dipolar polarizabilities. 


5502 Biochemistry 
REFER ALSO TO CITATION(S) 14630, 14631, 14633, 14637, 14638 


14616 (CONF-851254—1) Active site of ribulosebisphos- 
phate carboxylase/oxygenase. Hartman, F.C.; Stringer, C.D.; 
Milanez, S.; Lee, E.H. (Oak Ridge National Lab., TN 
(USA); Tennessee Univ., Oak Ridge (USA). Graduate 
School of Biomedical Sciences). 1985. Contract AC05- 
840R21400. 36p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86004801. 

From Conference on ribulose bisphosphate carboxylase-oxy- 
genase; London, England (4 Dec 1985). 

Previous affinity labeling studies and comparative sequence 
analyses have identified two different lysines at the active site of 
ribulosebisphosphate carboxylase/oxygenase and have suggested 
their essentiality to function. The essential lysines occupy positions 
166 and 329 in the Rhodospirillum rubrum enzyme and positions 
175 and 334 in the spinach enzyme. Based on the pH-dependencies 
of inactivations of the two enzymes by trinitrobenzene sulfonate, 
Lys-166 (R. rubrum enzyme) exhibits a pK/sub a/ of 7.9 and Lys- 
334 (spinach enzyme) exhibits a pK/sub a/ of 9.0. These low pK/ 
sub a/ values as well as the enhanced nucleophilicities of the lysyl 
residues argue that both are important to catalysis rather than to 
substrate binding. Lys-166 may correspond to the essential base that 
initiates catalysis and that displays a pK/sub a/ of 7.5 in the pH- 
curve for V/sub max//K/sub m/. Cross-linking experiments with 
4,4'-diisothiocyano-2,2'-disulfonate stilbene demonstrate that the 
two active-site lysines are within 12 A. 50 refs., 7 figs., 1 tab. 


14617 (DOE/ER/12027—2) [Regulation of teopene me- 
tabolism]. Progress report. Croteau, R. (Washington State 
Univ., Pullman (USA)). 1985. Contract AT06-82ER12027. 
8p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86006343. 

Progress in elucidating the biosynthesis of several monoter- 
penes in the peppermint is described. Tracer studies were per- 
formed to clarify metabolic pathways involved. Several growth 
regulators were screened for their influence on monoterpene com- 
position and yield in peppermiat and sage. (DT) 


14618 (DOE/ER/12036—2) Structure and function of 
Frankia vesicles in dinitrogen fixation by actinorhizal plants. 
Final report, April 1, 1982-March 31, 1984. Torrey, J.G. 
(Harvard Univ., Petersham, MA (USA)). Nov 1985. Con- 
tract AC02-82ER12036. 5p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005117. 

Frankia, a filamentous bacterium which induces Ne-fixing 
root nodules on the roots of a wide range of woody dicotyledonous 


ERA-11/7 / 1964 


plants, is the first known actinomycete which fixes dinitrogen when 
growing in free-living culture. The nitrogenase enzyme is induced 
in many strains of this organism by withholding fixed nitrogen 
compounds from its nutrient medium. Terminal swellings of the 
bacterial filaments develop rapidly and acetylene reduction activity 
(= nitrogenase) increases in proportion to the number of terminal 
vesicles formed. The induction of vesicles and establishment of 
acetylene reduction occurs under aerobic conditions, and the evi- 
dence is accumulating which demonstrates the existence of a multi- 
laminate vesicle envelope which serves as a physical barrier pro- 
tecting the oxygen-labile nitrogenase from denaturation. Our studies 
are concerned with the physiology, biochemistry and structural de- 
velopment of the N2-fixing apparatus in Frankia grown in vitro and 
in root nodules of host plants. Diverse strains of Frankia are under 
study isolated and cultured from different host plants. Two strains 
have been studied, especially HFPArI3, an isolate from nodules of 
the red alder Alnus rubra, and HFPCcI3, isolated from root nod- 
ules of the tropical tree Casuarina cunninghamiana. The goal is to 
understand the structure and function which leads to optimum ef- 
fectiveness for dinitrogen fixation. 9 refs. 


14619 (IC—-84/199) Viscosity damping in enzyme cataly- 
sis, Nedev, K.N. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Sep 1984. 6p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700502. 

A theoretical model based on the Kramer theory of Brow- 
nian motion is suggested for interpretation of the viscosity effects in 
enzyme catalysis. 


14620 (INIS-mf—10023) Yeast pheromone precursor con- 
vertase is a calpain-like endopeptidase specific for cleaving at 
pairs of basic residues. Thorner, J. (Novo Industri A/S, 
Bagsvaerd (Denmark)). Aug 1985. lp. (CONF-8508144—1- 
Summ.). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86780341. 

From The biogenesis of regulatory peptides; Copenhagen, 
Denmark (22 Aug 1985). 

Published in summary form only. 


14621 (INIS-mf—10024) Biosynthesis and post-transla- 
tional processing of progastrin. Yamada, Tadataka. (Novo 
Industri A/S, Bagsvaerd (Denmark)). Aug 1985. Ip. 
(CONF-8508144—2-Summ.). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86780342. 

From The biogenesis of regulatory peptides; Copenhagen, 
Denmark (22 Aug 1985). 

Published in summary form only. 


14622 Quantitative structural analysis of eukaryotic ribo- 
somal RNA by scanning transmission electron microscopy. 
Oostergetel, G.T.; Wall, J.S.; Hainfeld, J.F.; Boublik, M. 
(Roche Institute of Molecular Biology, Nutley, NJ). Pro- 
ceedings of the National Academy of Sciences of the United 
States of America; 82: No. 17, 5598-5602(Sep 1985). 

The conformation of 28S ribosomal RNA isolated from baby 
hamster kidney cells was studied by scanning transmission electron 
microscopy (STEM) and circular dichroic spectroscopy to establish 
the conditions under which STEM images of unstained freeze-dried 
rRNA are a meaningful representation of the conformation of 
rRNA in solution. The authors have determined the conformation 
of 28S rRNA under various buffer conditions, the molecular mass, 
the mass distribution, and the number of polynucleotide strands 
within the individual molecules, and the apparent radii of gyration. 
The 28S rRNA molecule is highly extended in water and becomes 
compact with increasing ionic strength. However, even in the re- 
constitution buffer the compactness does not reach a state in which 
the rRNA molecule appears structurally similar to the 60S riboso- 
mal subunit. This approach has a broad application in high-resolu- 
tion structural studies of nucleic acids and nucleic acid-protein 
interactions. 
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14623 [4Fe-4S]-cluster-depleted Azotobacter vinelandii 
ferredoxin I: a new 3Fe iron-sulfur protein. Stephens, P.J.; 
Morgan, T.V.; Devlin, F.; Penner-Hahn, J.E.; Hodgson, 
K.O.; Scott, R.A.; Stout, C.D.; Burgess, B.K. (Univ. of 
Southern California, Los Angeles). Proceedings of the Na- 
tional Academy of Sciences of the United States of America; 
82: No. 17, 5661-5665(Sep 1985) 

Fe(CN)s* oxidation of the aerobically isolated 7Fe Azoto- 
bacter vinelandii ferredoxin I, (7Fe)FdI, is a degradative reaction. 
Destruction of the [4Fe-4S] cluster occurs first, followed by de- 
struction of the [3Fe-3S] cluster. At a Fe(CN)s*/(7Fe)FdI concen- 
tration ratio of 20, the product is a mixture of apoprotein and pro- 
tein containing only a [3Fe-3S] cluster, (3Fe)FdlI. This protein mix- 
ture, after partial purification, has been characterized by absorption, 
CD, magnetic CD, and EPR and Fe x-ray absorption spectrosco- 
pies. EPR and magnetic CD spectra provide strong evidence that 
the [3Fe-3S] cluster in (3Fe)FdI is essentially identical in structure 
to that in (7Fe)FdI. Analysis of the extended x-ray absorption fine 
structure (EXAFS) of (3Fe)FdI finds Fe scattering at an average 
Fe...Fe distance of ~2.7 A. The structure of the oxidized [3Fe-3S] 
cluster in solutions of oxidized (3Fe)FdI, and, by extension, of oxi- 
dized (7Fe)FdI, is thus different from that obtained by x-ray crys- 
tallography on oxidized (7Fe)FdI. Possible interpretations of this 
result are discussed. 


14624 Actinomycin and DNA transcription. Sobell, H.M. 
(Univ. of Rochester, NY). Proceedings of the National Acade- 
my of Sciences of the United States of America; 82: No. 16, 
5328-5331(Aug 1985). 

Recent advances in understanding how actinomycin binds to 
DNA have suggested its mechanism of action. Actinomycin binds 
to a premelted DNA conformation present within the transcrip- 
tional complex. This immobilizes the complex, interfering with the 
elongation of growing RNA chains. The model has a number of 
implications for understanding RNA synthesis. 


14625 Monomers through trimers of large tumor antigen 
bind in region I and monomers through tetramers bind in 
region II of simian virus 40 origin of replication DNA as 
stable structures in solution. eae LA.; Hough, 


P.V.C.; Wilson, V.G.; Wall, J.S.; Hainfeld, J.F.; Tegtmeyer, 
Ee (State Univ. of New York, Stony Brook). Proceedings of 
the National Academy of Sciences of the United States of 
America; 82: No. 11, 3626-3630(Jun 1985). 

Large tumor (T) antigen and its bound multimeric states are 
positioned by scanning transmission electron microscopy (STEM) 
within a few base pairs at control sequences of the simian virus 40 
DNA origin of replication region. Proximal and distal edge posi- 
tions for each multimer group match the end positions of previous- 
ly mapped fragments protected from DNase cleavage. Since chance 
correspondence is shown to be extremely unlikely, STEM mass 
measurements, obtained concurrently with STEM map positions, 
indicate that the DNase fragments arise from bound monomers, 
dimers, trimers, and tetramers in binding region II and monomers, 
dimers, and trimers in binding region I. Simultaneous binding of 
seven monomer-equivalent masses is observed, three in region I and 
four in region II, with an ordered and interpretable mass distribu- 
tion in the plane of the foil. Although this observation does not 
prove that the six G-A-G-G-C and one T-A-G-G-C sequences, 
similarly distributed, function as recognition sequences for T-anti- 
gen monomer, it provides strong support for such a model. The 
stable existence in solution of low- and intermediate-mass struc- 
tures, observed at lower T-antigen concentrations, suggests a role 
as assembly intermediates. 


14626 Importance of bound divalent cations to the tyro- 
sine deprotonation during the photocycle of bacteriorhodop- 
sin. Dupuis, P.; Corcoran, T.C.; El-Sayed, M.A. (Univ. of 
California, Los Angeles). Proceedings of the National Acade- 
my of Sciences of the United States of America; 82: No. 11, 
3662-3664(Jun 1985). 

The transient absorption changes occurring at 297 nm during 
the photocycles of the deionized and acidified bacteriorhodopsins 
(blue membranes) were studied. As opposed to what happens 
during the photocycle of the purple membrane, for the blue mem- 
branes only the fast absorption increase corresponding to trans-cis 
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isomerization of the retinal chromophore is present; the slow rise 
attributed to the tyrosine deprotonation is not observed. The addi- 
tion of different salts to the deionized membrane restores the origi- 
nal color and causes a tyrosine deprotonation during the photocy- 
cle. This suggests that the presence of cations is required for the 
deprotonation of tyrosine as it is for the deprotonation of the retin- 
ylidene Schiff base. These results are discussed in terms of the re- 
cently proposed cation model for the observed deprotonation proc- 
esses in the photocycle of bacteriorhodopsin. 


14627 Site-specifically modified oligodeoxyribonucleo- 
tides as templates for Escherichia coli DNA polymerase I. 
O'Connor, D.; Stoehrer, G. (Memorial Sloan-Kettering 
Cancer Center, Rye, NY). Proceedings of the National Acade- 
my of Sciences of the United States of America; 82: No. 8, 
2325-2329(Apr 1985). 

Oligodeoxyribonucleotides with site-specific modifications 
have been used as substrates for Escherichia coli DNA polymerase 
I holoenzyme and Klenow fragment. Modifications included the 
bulky guanine-8-aminofluorene adduct and a guanine oxidation 
product resembling the product of photosensitized DNA oxidation. 
By a combination of primers and nick-mers, conditions of single- 
strand-directed DNA synthesis and nick-translation could be cre- 
ated. The results show that the polymerase can bypass both types 
of lesions. Bypass occurs on a single-stranded template but is facili- 
tated on a nicked, double-stranded template. Only purines, with 
guanine more favored than adenine, are incorporated across both 
lesions. The results indicate that site-specifically modified oligonu- 
cleotides can be sensitive probes for the action of polymerases on 
damaged templates. They also suggest a function for polymerase I, 
in its nick-translation capacity, during DNA repair and mutagene- 
sis. 


14628 Protein Data Bank. Abola, E.E.; Bernstein, F.C.; 
Koetzle, T.F. (Brookhaven National Lab., Upton, NY). 
CODATA Bulletin; No. 56, 38-43(Nov 1984). Contract 
AC02-76CH00016. 

The Protein Data Bank is an international computerized ar- 
chive for structural data on biological macromolecules. At present 
about 250 entries containing coordinate data for proteins, nucleic 
acids, viruses and polysaccharides are available. Brief bibliographic 
entries are prepared for structures when coordinates exist but have 
not been deposited for distribution. In addition, crystallographic 
structure factor entries are available corresponding to approximate- 
ly one-third of the coordinate entries. A number of computer pro- 
grams have been developed to allow users to extract information 
from the coordinate entries, and some user-deposited programs are 
also available. Data distribution is handled from Brookhaven and 
affiliated centers at Cambridge, United Kingdom; Melbourne, Aus- 
tralia and Osaka, Japan. 13 references. 


14629 Analysis of eons rate effects on productivity on 
recombinant Escherichia coli populations using molecular 

mechanism models. Lee, S.B.; Bailey, J.E. (California Insti- 
tute of Technology, Pasadena). Biotechnology and Bioengin- 
eering; 16: 66-73(1984). 

The influence of growth rate on Escherichia coli plasmid 
content and expression of a cloned-gene product has been described 
by a mathematical model based upon the molecular mechanism of 
Adv plasmid replication and known relationships between growth 
rate and transcription and translation activities of the host cell. The 
model simulates correctly decreases in plasmid content with in- 
creasing growth rate as observed experimentally for pBR322, NR1, 
R1, and col El plasmids. A maximum with respect to growth rate 
in intracellular product accumulation is indicated by the model, as 
is a transient overshoot in product concentration following a shift 
from smaller to larger growth rate. Available data, although very 
limited, show the same trends. These results, obtained without pa- 
rameter or kinetic form adjustments or manipulation, clearly illus- 
trate the advantages of kinetic descriptions of recombinant systems 
based upon the pertinent molecular mechanisms. 35 references, 4 
figures, 2 tables. 
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14630 Chlorophyll biosynthesis and assembly into chloro- 
phyll-protein complexes in isolated developing chloroplasts. 
Bhaya, D.; Castelfranco, P.A. (Univ. of California, Davis). 
Proceedings of the National Academy of Sciences of the United 
States of America; 82: No. 16, 5370-5374(Aug 1985). 

Isolated developing plastids from greening cucumber cotyle- 
dons or from photoperiodically grown pea seedlings incorporated 
14C-labeled 5-aminolevulinic acid (ALA) into chlorophyll (Chl). In- 
corporation was light dependent, enhanced by S-adenosylmethion- 
ine, and linear for 1 hr. The in vitro rate of Chl synthesis from 
ALA was comparable to the in vivo rate of Chl accumulation. 
Levulinic acid and dioxoheptanoic acid strongly inhibited Chl syn- 
thesis but not plastid protein synthesis. Neither chloramphenicol 
nor spectinomycin affected Chl synthesis, although protein synthe- 
sis was strongly inhibited. Components of thylakoid membranes 
from plastids incubated with [‘*C]ALA were resolved by electro- 
phoresis and then subjected to autoradiography. This work showed 
that (i) newly synthesized Chi was assembled into Chl-protein com- 
plexes and (ii) the inhibition of protein synthesis during the incuba- 
tion did not alter the labeling pattern. Thus, there was no observ- 
able short-term coregulation between Chi synthesis (from ALA) 
and the synthesis of membrane proteins in isolated plastids. 


14631 Betaine synthesis in chenopods: localization in 
chloroplasts. Hanson, A.D.; May A.M.; Grumet, R.; Bode, 
J.; Jamieson, G.C.; Rhodes, D. (Michigan State Univ., East 
Lansing). Proceedings of the National Academy of Sciences of 
the United States of America; 82: No. 11, 3678-3682(Jun 
1985). Contract AC02-76ER01338. 


Plants from several families (Chenopodiaceae, Gramineae, 
Compositae) accumulate betaine (glycine betaine) in response to salt 
or water stress via the pathway: choline — betainal (betaine alde- 
hyde) — betaine. Betaine accumulation is probably a metabolic ad- 
aptation to stress. Intact protoplasts from leaves of spinach (Spina- 
cia oleracea) oxidized ['*C]choline to betainal and betaine, as did 
protoplast lysates. Upon differential centrifugation, the 
[**C]choline-oxidizing activity of lysates sedimented with chloro- 
plasts. Chloroplasts purified from protoplast lysates by a Percoll 
cushion procedure retained strong [*C]choline-oxidizing activity, 
although the proportion of the intermediate, [**C]betainal, in the 
reaction products was usually higher than for protoplasts. Isolated 
chloroplasts also readily oxidized [**C to betaine. Light in- 
creased the oxidation of both ['*C]choline and [*C]betainal by iso- 
lated chloroplasts. Similar results were obtained with another che- 
nopod (Beta vulgaris) but not with pea (Pisum sativum), a species 
that accumulates no betaine. The chloroplast site for betaine synthe- 
sis in chenopods contrasts with the mitochondrial site in mammals. 


14632 Interleukin 3 promotes erythroid burst formation 
in serum-free cultures without detectable erythropoietin. 


Goodman, J.W.; Hall, E.A.; Miller, K.L.; Shinpock, S.G. 
(Univ. of California, Berkeley). Proceedings of the National 
Academy of Sciences of the United States of eae 82: No. 
10, 3291-3295(May 1985). Contract AC03-76SF00098. 

Erythroid burst-forming units (BFU-E) from mouse bone 
marrow were grown for 7 days in agar or serum-free methylcellu- 
lose cultures in the presence or absence of erythropoietin (Ep) and/ 
or interleukin 3 (IL-3). It was found that IL-3, even in the absence 
of serum and detectable Ep, was able to stimulate the full develop- 
ment of many erythroid bursts. This IL-3 effect was cell-dose de- 
pendent and did not appear to correlate with Ep dose. Spontaneous 
bursts and those stimulated by Ep only were rare and when seen 
were very small relative to those produced by IL-3 or IL-3 plus 
Ep. When addition of IL-3 or Ep to 7-day cultures was delayed, 
IL-3 but not Ep was shown to maintain BFU-E. No evidence was 
found by radioimmunoassay that Ep was produced or released in 7- 
day, serum-free cultures of bone marrow nor was Ep activity de- 
tected in culture media except those to which it had been added 
deliberately. 


ERA-11/7 / 1966 


14633 Characterization of cultured rat oligodendrocytes 
proliferating in a serum-free, chemically defined medium. 
Saneto, R.P.; de Vellis, J. (Univ. of California, Los Ange- 
les). Proceedings of the National Academy of Sciences of the 
United States of America; 82: No. 10, 3509-3513(May 1985). 
Contract AC03-76SF00012. 

A serumless, chemically defined medium has been developed 
for the culture of oligodendrocytes isolated from primary neonatal 
rat cerebral cultures. Combined together, insulin, transferrin, and fi- 
broblast growth factor synergistically induced an essentially homo- 
geneous population (95-98%) of cells expressing glycerol-3-phos- 
phate dehydrogenase activity to undergo cell division. Proliferating 
cells were characterized by several criteria: (i) ultrastructural analy- 
sis by transmission electron microscopy identified the cell type as 
an oligodendrocyte; (ii) biochemical assays showed expression of 
three oligodendrocyte biochemical markers, induction of both glyc- 
erol phosphate dehydrogenase and lactate dehydrogenase, and pres- 
ence of 2’,3’-cyclic nucleotide 3’-phosphodiesterase; and (iii) immun- 
ocytochemical staining showed cultures to be 95-98% positive for 
glycerol phosphate dehydrogenase, 90% for myelin basic protein, 
60-70% for galactocerebroside, and 70% for A2B5. 


14634 Transformation of human cells by DNAs ineffec- 
tive in transformation of NIH 3T3 cells. Sutherland, B.M.; 
Bennett, P.B.; Freeman, A.G.; cere S.P.; Strickland, P.T. 
(Brookhaven National Lab., Upton, NY). Proceedings of the 
National Academy of Sciences of the United States of America; 
82: No. 8, 2399-2403(Apr 1985). 

Neonatal human foreskin fibroblasts can be transformed to 
anchorage-independent growth by transfection with DNAs ineffi- 
cient in transforming NIH 3T3 cells. Human cells transfected with 
DNA from GM 1312, a multiple myeloma cell line, or MOLT-4, a 
permanent lymphoblast line, grow without anchorage at a much 
higher frequency than do the parental cells and their DNAs can 
transform human cell recipients to anchorage-independent growth; 
they have extended but not indefinite life spans and are nontumori- 
genic. Human fibroblasts are also transformed by DNAs from two 
multiple myeloma lines that also transform 3T3 cells; however, re- 
striction analysis suggests that different transforming genes in this 
DNA are acting in the human and murine systems. These results 
indicate that the human cell transfection system allows detection of 
transforming genes not effective in the 3T3 system and points out 
the possibility of detection of additional transforming sequences 
even in DNAs that do transform murine cells. 


14635 Variation in capacity for anchorage-independent 
growth among agar-derived clones of spontaneously trans- 
formed BALB/3T3 cells. Romerdahl, C.A.; Rubin, H. (Univ. 
of California, Berkeley). Cancer Research; 44: 5570- 
5576(Dec 1984). Contract AS03-79EV 10277. 


A subline of cloned spontaneously transformed BALB/3T3 
cells had a colony-forming efficiency (CFE) in agar of 5 to 20%. 
Individual agar colonies isolated and reseeded into agar were not 
significantly more efficient at initiating colonies than the original 
unselected subline. Four successive cycles of agar growth and se- 
lection also failed to increase the mean CFE in agar. Randomly se- 
lected clones isolated on a plastic surface all had the capacity to 
grow in agar. These results suggest that the failure of the majority 
of the cells to grow in agar is not the result of an intrinsic or heri- 
table inability to do so. The ability to initiate a colony in agar 
seems to vary phenotypically from cell to cell. In contrast, agar 
colonies isolated from some tumor cell lines (originating from relat- 
ed spontaneously transformed 3T3 cells) and reseeded in agar had a 
higher CFE than the unselected tumor cell lines. In one case, this 
increased CFE in agar was lost when the cells were passaged on 
plastic without further selection for agar growth. Thus, expression 
of the anchorage-independent phenotype may vary, even among re- 
lated cloned populations of transformed cells. 39 references, 3 
tables. 
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14636 Mutations affecting gyrase in Haemophilus in- 
fluenzae. Setlow, J.K.; Cabrera-Juarez, E.; Albritton, W.L.; 
Spikes, D.; Mutschler, A. (Brookhaven National Lab., 
ie NY). Journal of Bacteriology; No. 2, 525-534(Nov 

Mutants separately resistant to novobiocin, coumermycin, 
nalidixic acid, and oxolinic acid contained gyrase activity as meas- 
ured in vitro that was resistant to the antibiotics, indicating that the 
mutations represented structural alterations of the enzyme. One 
Novr mutant contained an altered B subunit of the enzyme, as 
judged by the ability of a plasmid, pNov1, containing the mutation 
to complement a temperature-sensitive gyrase B mutation in Es- 
cherichia coli and to cause novobiocin resistance in that strain. 
Three other Novr mutations did not confer antibiotic resistance to 
the gyrase but appeared to increase the amount of active enzyme in 
the cell. One of these, novB1, could only act in cis, whereas a new 
mutation, novC, could act in trans. An RNA polymerase mutation 
partially substituted for the novB1 mutation, suggesting that novB1 
may be a mutation in a promoter region for the B subunit gene. 
Growth responses of strains containing various combinations of mu- 
tations on plasmids or on the chromosome indicated that low-level 
resistance to novobiocin or coumermycin may have resulted from 
multiple copies of wild-type genes coding for the gyrase B subunit, 
whereas high-level resistance required a structural change in the 
gyrase B gene and was also dependent on alteration in a regulatory 
region. When there was mismatch at the novB locus, with the 
novB1 mutation either on a plasmid or the chromosome, and the 
corresponding wild-type gene present in trans, chromosome to plas- 
mid recombination during transformation was much higher than 
when the genes matched, probably because plasmid to chromosome 
recombination, eliminating the plasmid, was inhibited by the mis- 
match. 


14637 Isolation and characterization of cDNA clones for 
carrot extensin and a proline-rich 33-kDa protein. Chen, J.; 
Varner, J.E. (Washington Univ., St. Louis, MO). Proceed- 

of the National Academy of Sciences of the United States 
of America; 82: No. 13, 4399-4403(Jul 1985). Contract FG02- 
84ER13255. 

Extensins are hydroxyproline-rich glycoproteins associated 
with most dicotyledonous plant cell walls. To isolate cDNA clones 
encoding extensin, the authors started by isolating poly(A)* RNA 
from carrot root tissue, and then translating the RNA in vitro, in 
the presence of tritiated leucine or proline. A 33-kDa peptide was 
identified in the translation products as a putative extensin precur- 
sor. From a cDNA library constructed with poly(A)* RNA from 
wounded carrots, one cDNA clone (pDC5) was identified that spe- 
cifically hybridized to poly(A)* RNA encoding this 33-kDa pep- 
tide. They isolated three cDNA clones (pDC11, pDC12, and 
pDC16) from another cDNA library using pCDS5 as a probe. DNA 
sequence data, RNA hybridization analysis, and hybrid released in 
vitro translation indicate that the cDNA clones pDC11 encodes ex- 
tensin and that cDNA clones pDC12 and pDC16 encode the 33- 
kDa peptide, which as yet has an unknown identity and function. 
The assumption that the 33-kDa peptide was an extensin precursor 
was invalid. RNA hybridization analysis showed that RNA en- 
coded by both clone types is accumulated upon wounding. 


ee a ae 


T.S.; Greenberg, B.; Springhorn, S.S.; Lacks, S.A. 

haven National Lab., pton, NY). Proceedings of the Wation- 
al Academy of Sciences of the United States of America; 82: 
No. 13, 4468-4472(0ul 1985). 

The structural gene (dpnM) for the Dpn II DNA methylase 
of Streptococcus pneumoniae, which is part of the Dpn II restric- 
tion system and methylates adenine in the sequence 5'-G-A-T-C-3’, 
was identified by subcloning fragments of a chromosomal segment 
from a Dpn II-producing strain in an S. pneumoniae host/vector 
cloning system and demonstrating function of the gene also in Ba- 
cillus subtilis. Determination of the nucleotide sequence of the gene 
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and adjacent DNA indicates that it encodes a polypeptide of 32,903 
daltons. A putative promoter for transcription of the gene lies 
within a hundred nucleotides of the polypeptide start codon. Com- 
parison of the coding sequence to that of the dam gene of Escheri- 
chia coli, which encodes a similar methylase, revealed 30% of the 
amino acid residues in the two enzymes to be identical. This homol- 
ogy presumably reflects a common origin of the two genes prior to 
the divergence of Gram-positive and Gram-negative bacteria. It is 
suggested that the restriction function of the gene is primitive, and 
that the homologous restriction system in E. coli has evolved to 
play an accessory role in heteroduplex DNA base mismatch repair. 


14639 Nucleotide sequence preservation of human mito- 
chondrial DNA. Monnat, R.J. Jr.; Loeb, L.A. (Univ. of 
Washington, Seattle). Proceedings of the National Academy of 
Sciences of the United States of America; 82: No. 9, 2895- 
2899(May 1985). 

Recombinant DNA techniques have been used to quantitate 
the amount of nucleotide sequence divergence in the mitochondrial 
DNA population of individual normal humans. Mitochondrial 
DNA was isolated from the peripheral blood lymphocytes of five 
normal humans and cloned in M13 mp11; 49 kilobases of nucleotide 
sequence information was obtained from 248 independently isolated 
clones from the five normal donors. Both between- and within-indi- 
vidual differences were identified. Between-individual differences 
were identified in approximately = to 1/200 nucleotides. In con- 
trast, only one within-individual difference was identified in 49 kilo- 
bases of nucleotide sequence information. This high degree of mito- 
chondrial nucleotide sequence homogeneity in human somatic cells 
is in marked contrast to the rapid evolutionary divergence of 
human mitochondrial DNA and suggests the existence of mecha- 
nisms for the concerted preservation of mammalian mitochondrial 
DNA sequences in single organisms. 


14640 Physical locus of the DNA polymerase gene and 
genetic maps of bacteriophage TS mutants. Fujimura, R.K.; 
Tavtigian, S.V.; Choy, T.; Roop, Aa eu Ridge National 
Lab., TN). Journal o Virology: 2, 495-500(Feb 1985). 
Contract AC05-840R21400 

Segments of DNA that contained the DNA polymerase gene 
of bacteriophage TS were isolated. The physical locus of the gene 
was identified by transforming Escherichia coli with purified DNA 
fragments generated by restriction enzyme digestions, and the trans- 
formed cells were used to rescue amber mutants of T5 with muta- 
tions in the gene for DNA polymerase. The method is applicable to 
any other gene that has mutations with low reversion frequencies. 
The authors studied the following mutations of the T5 DNA po- 
lymerase gene, reading from left to right by standard convection: 
D7, D8, aml, ts5E-tsS3, am6, and D9. These loci were found to 
reside within three pieces of DNA with a total length of 3600 base 
pairs. Because the structural gene for TS DNA polymerase is esti- 
mated to be 2600 base pairs long, the whole structural gene may 
reside in these segments. These are located 58.3 to 61.3% of the 
distance from the left end of the DNA. The left-end piece of the 
DNA (1100 base pairs) containing the polymerase gene has loci D7 
and D8, and the right-end piece (1600 base pairs) has locus D9, ac- 
cording to the results of the transformation assay. These results are 
consistent with the genetic map. 30 references, 3 figures, 2 tables. 


14641 Cryptic satellites rich in inverted repeats comprise 
30% of the genome of a hermit crab. Fowler, R.F.; Skinner, 
D.M. (Oak Ridge National Lab., TN). Journal of Biological 
Chemistry; 260: No. 2, 1296-1303(25 Jan 1985). Contract 
AC05-840R21400. 

One major very highly repeated (VHR) DNA (~ 7 x 10° 
copies/genome; repeat unit = 156 base pairs (bp)), a family of three 
minor VHR DNAs (~ 2.8 x 10° copies/genome; repeat units = 71- 
74 bp), and a number of trace components account for almost 30% 
of the genome of a hermit crab. The repeat units of the three minor 
variants are defined by identical 14-bp G + C-rich inverted repeats 
that might form cruciforms. Two copies of the repeat unit (CCTA) 
of one of two patent satellites of this crab occur at the center of 
one in seven of the G + C-rich inverted repeats; copies of the 
other patent satellite are found in main component DNA. The se- 
quences of both the major and minor VHR DNAs are character- 
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ized by short tracts of A/sub n/ and/or T/sub n/ (n = 4-7) resi- 
dues whose presence would permit the formation of perfectly 
matched stems separated by loops of 8-16 bp. The A/sub n/ and/or 
T/sub n/ tracts are interspersed with segments of G + C-rich 
DNA and are arranged differently in the major and minor VHR 
DNAs. Although the repeat units of the major and the three minor 
VHR DNAs are arranged in tandem, the composition and sequence 
of their bases are such that they do not form distinct bands in CsCl 
gradients; they are cryptic satellites. 42 references, 7 figures, 1 
table. 


14642 Normal sister chromatid exchange frequencies 
during growth of a transplantable murine myeloid leukemia. 
Au, W.W.; Goldenthal, K.L. (Oak Ridge National Lab., 
TN). Cancer Genetics and Cytogenetics; 14: 125-130(1985). 
Contract W-7405-ENG-26. 

Frequencies of sister chromatid exchange (SCE) were ana- 
lyzed in normal and coexisting leukemic cells harvested from the 
bone marrow of mice 10, 15, 18, and 21 days after transplantation 
of myeloid leukemic cells. These posttransplantation stages corre- 
spond to no abnormal physical or clinical symptoms (day 10) 
through the terminal stage of leukemia (day 21). The data indicate 
that the SCE frequencies in normal cells of leukemic mice did not 
differ from those in normal cells of normal mice. Furthermore, the 
frequencies in the coexisting normal and leukemic cells remained 
statistically constant throughout the posttransplantation period. It is 
concluded from this study that spontaneous cellular SCE frequen- 
cies may not be altered by the presence or growth of leukemic 
cells. 15 references, 1 figure, 1 table. 
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14643 Absorption microanalysis with a scanning soft X- 
ray microscope: mapping the distribution of calcium in bone. 
Kennedy, J.M.; Jacobsen, C.; Kirz, J.; Rarback, H.; Cinotti, 
F.; Thoralinson, W.; Schidlovsky, G.; Rosser, R. (State 
Univ. of New York, "Stony Brook, USA. ae of Physics; 
Brookhaven National Lab., Upton, NY, USA; Imperial 
Coll. of Science and Technology, London, UK). "Journal of 
Microscopy (Oxford); 138: 321-328(Jun 1985). 

This article describes the scanning transmission X-ray micro- 
scope operated at the National Synchrotron Light Source. The ap- 
plication of the instrument to elemental analysis is detailed. In par- 
ticular, qualitative results on the calcium distribution in human skull 
tissue are presented. 
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14644 (IA—1412, pp 136-137) Xe-133 in saline. Ringler, 
G.; Zauber, H.; Shrem, S. Jun 1985. NTIS (US Sales Only), 
PC Al1l/MF AO1. File Number DE86780279. 

In Research laboratories annual report 1984. 


14645 (INIS-mf—9833, pp vp) Radiopharmaceuticals for 
the imaging of functional abnormalities of the developing 
brain. Senekowitsch, R.; Kriegel, H. 1985. NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE86780373. 
(CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14646 (LBL—19641) 300-element silicon-lithium position- 
sensitive imaging detector for angiography. Walton, J.T.; 
Sommer, H.A.; Thompson, A.C.; Hughes, E.B.; Zeman, 
H.D. (Lawrence Berkeley Lab., CA (USA); Stanford Univ., 
CA (USA). W.W. Hansen Labs. of Physics). Oct 1985. Con- 


tract AS03-84ER60200;AC03-76SF00098. 7p. (CONF- 
851009—47). NTIS, PC A02. File Number DE86005232. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 
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Silicon lithium-drifted [Si(Li)] detectors 150 mm long, 10 
mm wide and 5 mm thick with 300 individual elements have been 
fabricated as imaging detectors for noninvasive studies of human 
coronary arteries using 33 keV x-rays from a synchrotron radiation 
beamline. This detector is an extension of earlier work on 30 mm 
long devices with initially 30 and later 60 elements. The detector 
fabrication details are discussed highlighting problems in uniform 
lithium-ion compensation. The device structure is examined and 
measurements on the interelement impedances presented. Finally an 
angiograph of the coronary arteries in an excised pig's heart ob- 
tained with this 300-element detector is presented. 14 refs., 6 figs. 


14647 (LBL—19668) Towards a practical implementation 
of the MLE algorithm for Positron Emission Tomography. 
Llacer, J.; Andreae, S.; Veklerov, E.; Hoffman, E.J. (Law- 
rence Berkeley Lab., CA (USA); California Univ., Los An- 
geles (USA). Dept. of Radiological Sciences). Oct 1985. 
Contract AC03-76SF00098. 12p. (CONF-851009—45). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86005223. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

Recognizing that the quality of images obtained by applica- 
tion of the Maximum Likelihood Estimator (MLE) to Positron 
Emission Tomography (PET) and Single Photon Emission Tomog- 
raphy (SPECT) appears to be substantially better than those ob- 
tained by conventional methods, we have started to develop meth- 
ods that will facilitate the necessary research for a good evaluation 
of the algorithm and may lead to its practical application for re- 
search and routine tomography. We have found that the non-linear 
MLE algorithm can be used with pixel sizes which are smaller than 
the sampling distance, without interpolation, obtaining excellent 
resolution and no noticeable increase in noise. We have studied the 
role of symmetry in reducing the amount of matrix element storage 
requirements for full size applications of the algorithm and have 
used that concept to carry out two reconstructions of the Derenzo 
phantom with data from the ECAT-III instrument. The results 
show excellent signal-to-noise (S/N) ratio, particularly for data 
with low total counts, excellent sharpness, but low contrast at high 
frequencies when using the Shepp-Vardi model for probability mat- 
rices. 12 refs., 7 figs., 4 tabs. 


14648 (LUMEDW/MEOK—1003/1-53(1984)) Carcino- 
ma of the thyroid. Preoperative diagnostic and prognostic fac- 
tors. Tennvall, J. (Lund Univ. (Sweden). Dept. of Oncolo- 
gy). 1984. Slip. NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE86700512. 


By improving preoperative diagnosis and identification of 
important prognostic factors of thyroid carcinoma (TC) it might be 
possible to decrease the number of diagnostic surgical intervantions 
and to give patients with a confirmed TC a more adequate treat- 
ment. Preoperative diagnosis: consecutive series of 83 patients with 
scintigrams and of 203 patients with fine-needle aspiration (AC) 
with subsequently histologically confirmed TC were evaluated as 
well as 217 patients with confirmed benign thyroid disorders. The 
most common scintigraphic appearance was a solitary reduced 
uptake (70%). The sensitivity of AC for medullary and undifferenti- 
ated TC was 0.82-0.84, but it was for papillary (occult TC ex- 
cluded) 0.58 and for follicular TC 0.42. A ‘cold’ nodule with also a 
decreased thallium-uptake is mostly a benign disorder, but with an 
increased uptake it might be a well-differentiated TC or a follicular 
adenoma. These could, however, be significantly separated by the 
thallium-elimination rate (p=0.0001). Prognostic factors: During 
1955-1972, 262 patients with histologically verified TC were re- 
ferred to the Department and 226 of these (86%) with a median 
follow-up of 11 years form the basis for prognostic multivariate 
analyses. According to these analyses, and when deaths in intercur- 
rent disease were estimated, neither age at diagnosis nor sex were 
found to be important predictors of survival of TC. The following 
predictors were identified: for papillary TC: tumour extension 
beyond the thyroid capsule and marked cellular atypia; for follicu- 
lar TC: tumour extension beyond the thyroid capsule, marked cellu- 
lar atypia and distant metastases; for medullary TC: tumour exten- 
sion beyond the thyroid capsule. 
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14649 (REG/G—410-4) Guide for the preparation of ap- 
plications for Nuclear Pharmacy Licenses. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nucle- 
ar Regulatory Research). Aug 1985. 89p. US Nuclear Regu- 
latory Commission, Washington, DC 20555. File Number 
T185902051. 

The purpose of this regulatory guide is to provide assistance 
to applicants and licensees in preparing applications for new li- 
censes, license amendments, and license renewals for the possession, 
use, and distribution of by-product material in nuclear pharmacy 
operations. 


14650 Attenuated projector-backprojector for iterative 
SPECT reconstruction. Gullberg, G.T.; Pelc, N.J.; Huesman, 
R.H.; Budinger, T.F.; Malko, J.A. (General Electric Medi- 
cal Systems Group, Milwaukee, WI, USA; Lawrence 
Berkeley Lab., CA, USA; Emory Univ., Atlanta, GA, 
USA. School of Medicine). Physics in Medicine and Biology; 
30: No. 8, 799-816(Aug 1985). 

A new ray-driven projector-backprojector which can easily 
be adapted for hardware implementation is described and simulated 
in software. The projector-backprojector discretely models the at- 
tenuated Radon transform of a source distributed within an attenu- 
ating medium as line integrals of discrete pixels, obtained using the 
standard sampling technique of averaging the emission source or at- 
tenuation distribution over small square regions. Attenuation factors 
are calculated for each pixel during the projection and backprojec- 
tion operations instead of using precalculated values. The calcula- 
tion of the factors requires a specification of the attenuation distri- 
bution, estimated either from an assumed constant distribution and 
an approximate body outline or from transmission measurements. 
The distribution of attenuation coefficients is stored in memory for 
efficient access during the projection and backprojection oper- 
ations. The reconstruction of the source distribution is obtained by 
using a conjugate gradient or SIRT type iterative algorithm which 
requires one projection and one backprojection operation for each 
iteration. 


14651 Intrinsic curvature hypothesis for biomembrane 
lipid composition: a role for nonbilayer lipids. Gruner, S.M. 
(Princeton Univ., NJ). Proceedings of the National Academy 
of Sciences of the United States of America; 82: No. 11, 3665- 
3669(Jun 1985). Contract AC02-76EV03120. 

A rationale is presented for the mix of bilayer and nonbi- 
layer lipids, which occurs in biomembranes. A theory for the L/sub 
a/-H/sub II/ phase transition and experimental tests of the theory 
are reviewed. It is suggested that the phase behavior is largely the 
result of a competition between the tendency for certain lipid mon- 
olayers to curl and the hydrocarbon packing strains that result. The 
tendency to curl is quantitatively given by the intrinsic radius cur- 
vature, R/sub 0/, which minimizes the bending energy of a lipid 
monolayer. When bilayer (large R/sub 0/) and nonbilayer (small 
R/sub 0/) lipids are properly mixed, the resulting layer has a value 
of R/sub 0/ that is at the critical edge of bilayer stability. In this 
case, bilayers may be destabilized by the protein-mediated introduc- 
tion of hydrophobic molecules, such as dolichol. An x-ray diffrac- 
tion investigation of the effect of dolichol on such a lipid mixture is 
described. This leads to the hypothesis that biomembranes homeos- 
tatically adjust their intrinsic curvatures to fall into an optimum 
range. Experimental strategies for testing the hypothesis are out- 
lined. 


14652 Prospects for non-invasive angiography with tuna- 
ble X-rays. Hughes, E.B.; Zeman, H.D.; Hofstadter, R.; 
Otis, J.N.; Rubenstein, “a "Buchbinder, M:; Harrison, Dc: 
Kernoff, R. S.; Brown, G.S.; Sommer, H. A.; Thompson, 
A.C.; Walton, ET. (Stanford Univ., CA). Nuclear Instru- 
ments and Methods in Physics Research, Section B: Beam 
Interactions with Materials and Atoms; 10/11: No. 1, 323- 
328(15 May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

A safe and sensitive method of visualizing the coronary arte- 
ries is needed. The presently available method of visualization is 
highly invasive and carries too high a risk and cost. The intensity 
and tunability of synchrotron X-ray beams provides a new source 
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of X-rays highly suited to the in vivo detection of iodinated con- 
trast agents. The method offers the prospect of non-invasive visual- 
ization of the arteries by peripheral venous injection of contrast 
agent. The studies already conducted and those in preparation for 
human subjects are reviewed. (orig.). 


14653 Charged-particle stereotactic radiosurgery. Lyman, 
J.T.; Fabrikant, J.I.; Frankel, K.A. (Lawrence Berkeley 
Lab., CA). Nuclear Instruments and Methods in Physics Re- 
search, Section B: Beam Interactions with Materials and 
onan : es No. 2, 1107-1110(15 May 1985). (CONF- 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

Charged-particle stereotactic radiosurgery is the technique of 
using accelerated atomic nuclei for the irradiation of a small 
volume target to a high dose in a short time interval. This is con- 
trasted with conventional radiotherapy where large volumes are 
treated with many small fractions of photon or electron radiation 
over a multi-week period. The helium-ion beam used for charged- 
particle stereotactic radiosurgery at the Lawrence Berkeley Labo- 
ratory 184-inch Synchrocyclotron is described. This beam is being 
used for the treatment of inoperable, deep, intracranial arterioven- 
ous malformations (AVMs). Intracranial AVMs are collections of 
abnormal blood vessels in the brain that may represent a failure of 
vessels to mature properly and after a long period of slow growth 
they may produce clinically recognizable neurological symptoms. 
Based on our experience using narrow beams of helium ions for 
stereotactic radiosurgical treatment of AVM patients, the character- 
istics of the treatments are described. Improvements to the tech- 
nique which are possible by the use of other charged particle beams 
are discussed. (orig.). 


14654 Thrombus radioimmunoscintigraphy: an approach 
using monoclonal antiplatelet antibody. Oster, Z.H.; Srivas- 
tava, S.C.; Som, P.; Meinken, G.E.; Scudder, L.E.; Yama- 
moto, K.; Atkins, H.L.; Brill, A.B.; Coller, B.S. (State Univ. 
of New York, Stony Brook). Proceedings of the National 
Academy of Sciences of the United States of America; 82: No. 
10, 3465-3468(May 1985). Contract AC02-76CH00016. 

An approach to thrombus imaging using a monoclonal anti- 
platelet antibody labeled with ‘In or '°I is described. The anti- 
body (7E3) prepared against human platelets inhibits the interaction 
between fibrinogen-coated beads and both human and dog platelets. 
7E3 is an IgG1 that binds to the complexed glycoprotein IIb/IIIa. 
Ninety percent of a tracer dose of radiolabeled 7E3 binds to human 
platelets and 50% binds to dog platelets. In vitro studies showed 
that virtually all of the platelet-bound radioactivity becomes incor- 
porated into clots formed by adding thrombin to whole blood. 7E3 
was labeled with ‘In by the cyclic anhydride diethylenetriamine- 
pentaacetic acid method or by radioiodination with '*I. With y 
camera, visualization of venous and arterial thrombi as well as sites 
of initial injury without visible thrombi, could be observed 1-1.5 hr 
after injection. There was no need for delayed imaging because of 
the fast clearance of radioactivity from the circulation nor was 
there need for blood pool subtraction. Two to 10-hr thrombi could 
be imaged but 48-hr thrombi were not detectable with this method. 
No change in platelet counts before and after the injection of la- 
beled 7E3 nor increased bleeding tendency occurred. The advan- 
tages of this method are a shorter preimaging preparation time, 
faster visualization after injection, and no need for delayed imaging 
or subtraction techniques. For these reasons human investigations 
seem to be warranted. 


14655 Matrix-based image reconstruction methods for to- 
mography. Llacer, J.; Meng, J.D. (Lawrence Berkeley Lab., 
Univ. of California, Berke ey, CA). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 1, 855-864(Feb 1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Matrix methods of image reconstruction have not been used, 
in general, because of the large size of practical matrices, ill condi- 
tion upon inversion and the success of Fourier-based techniques. 
An exception is the work that has been done at the Lawrence 
Berkeley Laboratory for imaging with accelerated radioactive ions. 
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An extension of that work into more general imaging problems 
shows that, with a correct formulation of the problem, positron to- 
mography with ring geometries results in well behaved matrices 
which can be used for image reconstruction with no distortion of 
the point response in the field of view and flexibility in the design 
of the instrument. Maximum Likelihood Estimator methods of re- 
construction, which use the system matrices tailored to specific in- 
struments and do not need matrix inversion, are shown to result in 
good preliminary images. A parallel processing computer structure 
based on multiple inexpensive microprocessors is proposed as a 
system to implement the matrix-MLE methods. 


14656 Diagnosis of Alzheimer-type dementia: a prelimi- 
nary comparison of positron emission tomography and proton 
magnetic resonance. Friedland, R.P.; Budinger, T.F.; Brant- 
Zawadzki, M.; Jagust, W.J. (Veterans Administration Medi- 
cal Center, Martinez, CA). JAMA, the Journal of the Ameri- 
can Medical Association; 252: No. 19, 2750-2752(16 Nov 
1984). Contract AC03-76SF00098. 

The use of positron emission tomography with (18F)-2- 
fluoro-2-deoxy-D-glucose (FDG) to study glucose metabolism in 
dementia is described and compared with the use of magnetic reso- 
nance imaging. These studies suggest that physiological imaging 
with PET may be superior to MR as it is currently used in the di- 
agnosis of dementia-like diseases. Pet is currently limited to a few 
centers; however, single photon emission CT can provide regional 
physiological data without the need for a local cyclotron. 15 refer- 
ences, 2 tables. 


5507 Microbiology 
REFER ALSO TO CITATION(S) 12559, 14626 


14657 Mass distribution of a probable tail-length-deter- 
mining protein in bacteriophage T4. Duda, R.L.; Wall, J.S.; 
Hainfeld, J.F.; Sweet, R.M.; Eiserling, F.A. (Univ. of Cali- 
fornia, Los Angeles). Proceedings of the National Academy of 
Sciences of the United States of America; 82: No. 16, 5550- 
5554(Aug 1985). 

Analysis of dark-field scanning transmission electron micro- 
graphs of unstained freeze-dried specimens established that the inte- 
rior of the intact bacteriophage T4 tail tube contains extra density 
that is missing in tubes artificially emptied by treatment with 3 M 
guanidine hydrochloride. The mass of the tail tube is 3.1 x 10° dal- 
tons, and the central channel is 3.2 nm in diameter. Quantitative 
analysis of the density data is consistent with the presence of up to 
six strands of a protein molecule in the central channel that could 
serve as the template or ruler structure that determines the length 
of the bacteriophage tail and that could be injected into the cell 
with the phage DNA. 


14658 Eubacteria, halobacteria, and the origin of photo- 
synthesis: the photocytes. Lake, J.A.; Clark, M.W.; Hender- 
son, E.; Fay, S.P.; Oakes, M.; Scheinman, A.; Thornber, 
J.P.; Mah, R.A. (Univ. of California, Los Angeles). Proceed- 
ings of the National Academy of Sciences of the United States 
of America; 82: No. 11, 3716-3720(Jun 1985). Contract 
AS03-80ER 10684. 

The halobacteria and the photosynthetic members of the eu- 
bacteria have previously been classified in two separate urkingdoms 
- the archaebacteria and the eubacteria, respectively. They were 
thought to be no more closely related to each other than they each 
were to the eukaryotes. In this paper, however, using three-dimen- 
sional ribosome structure as a probe of evolutionary divergences, 
the authors show that the eubacteria and the halobacteria are more 
closely related to each other than they are to any other known or- 
ganisms. The simplest interpretation of the data is that all extant 
photosynthetic cells are descended from a single common ancestor 
that possessed a primeval photosynthetic mechanism. Numerous 
data on the occurrence of related biochemical processes in halobac- 
teria and eubacteria support this theory. The data indicate that to- 
gether the eubacteria and the holobacteria form a monophyletic 
group for which the authors propose the name photocytes. If other 
techniques of phylogenetic analysis confirm this evolutionary tree, 
the authors propose that the photocytes be given urkingdom status. 
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14659 Structure and sequence divergence of two archae- 
bacterial genes. Cue, D.; Beckler, G.S.; Reeve, J.N.; Kon- 
isky, J. (Univ. of Illinois, Urbana). Proceedings of the Nation- 
al Academy of Sciences of the United States of America; 82: 
No. 12, 4207-4211(Jun 1985). Contract AC02- 
81ER10945;FG02-84ER 13241. 

The DNA sequences of a region that includes the hisA gene 
of two related methanogenic archaebacteria, Methanococcus voltae 
and Methanococcus vannielii, have been compared. Both organisms 
show a similar genome organization in this region, displaying three 
open reading frames (ORFs) separated by regions of very high 
A+T content. Two of the ORFs, including ORFHisA, show sig- 
nificant DNA sequence homology. As might be expected for orga- 
nisms having a genome that is A+T-rich, there is a high preference 
for A and U as the third base in codons. A ribosome binding site, 
G-G-T-G, is located 6 base pairs preceding the ATG translation 
initiation sequence of both hisA genes. The sequences upstream of 
the two hisA genes show only limited sequence homology. The M. 
voltae intergenic region contains four tandemly arranged repetitions 
of an 11-base-pair sequence, whereas the M. vannielii sequence con- 
tains both direct and inverted repetitive sequences. Based on the 
degree of hisA sequence homology, the authors conclude that M. 
voltae and M. vannielii are less closely related taxonomically than 
are members of the enteric group of eubacteria. 


5509 Pathology 


REFER ALSO TO CITATION(S) 14874 


14660 (PB—86-101144/XAB) Prevalence of persistent 
cough and phlegm in young adults in relation to long-term 
ambient sulfur oxide exposure. Chapman, R.S.; Calafiore, 
D.C.; Hasselblad, V. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Health Effects Re- 
search Lab.). 1985. 9p. NTIS, PC A02/MF AO1. 

In early 1976, a survey of persistent cough and plegma 
(PCP) prevalence was conducted in 5623 young adults in four Utah 
communities. Over the previous five years, community specific 
mean sulfur dioxide levels had been 11, 18, 36, and 115 ug/m®*. Cor- 
responding mean suspended sulfate levels had been 5, 7, 8, and 14 
pg/m* No intercommunity exposure gradient of total suspended 
particulates or suspended nitrates was observed. In mothers, PCP 
prevalence among non-smokers was 4.2% in the high-exposure 
community and about 2.0% in all other communities. In smoking 
mothers, PCP prevalence was 21.8% in the high-exposure commu- 
nity and about 15.0% elsewhere. In fathers, PCP prevalence among 
non-smokers was about 8.0% in the high-exposure community and 
averaged about 3.0% elsewhere. In smoking fathers, PCP preva- 
lence was less strongly associated with sulfur oxide exposure. PCP 
prevalence rates estimated in a categorical logistic regression model 
were qualitatively consistent with the prevalences presented above. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 15295 


14661 (AD-A—159631/1/XAB) Miulti-isotope procedure 
for simultaneously estimating the volume of body-fluid com- 
partments of swine. Report for January 1983-May 1985. Bos- 
sone, C.A.; Hannon, J.P. (Letterman Army Inst. of Re- 
search, San Francisco, CA (USA)). Jun 1985. 64p. (LAIR— 
201). NTIS, PC A04/MF AOl1. 

The purpose of the studies reported in this paper was to de- 
velop isotope-based procedures to measure plasma volume, red cell 
volume, extracellular fluid volume, and total body water individual- 
ly. Subsequently, techniques would be developed to use a combina- 
tion of these procedures to measure some or all of the fluid spaces 
in the pig simulaneously. A procedure was developed for simulta- 
neously estimating the volume of all major body fluid compart- 
ments. Splenectomized pigs, 20 to 25 kg, with chronically-implant- 
ed carotid artery catheters, received a bolus injection (per kg) (1 
uCi 125 I-albumin, 11.7 uCi 51Cr-EDTA, 0.6 uCi 22Na, and 5.3 
uCi 3H20) followed by a 5.2 uCi ml/kg injection of 51 Cr-tagged 
red cells. Estimated lean body mass averaged 822 g/kg and body 
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fat, 178 g/kg. The new procedure was rapid, technically simple, re- 
quired small amounts of blood and was applicable to conscious ani- 
mals. 


5520 Public Health 


REFER ALSO TO CITATION(S) 13392 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 12969, 12970, 12971, 13491, 14618, 14728 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 14725 


14662 (AAEC-LIB/Trans—789) Gastrointestinal absorp- 
tion of neptunium by monkeys, influence of the diet on said 
absorption. Metivier, H.; Bourges, J.; Masse, R.; Lafuma, J. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights). Jul 1984. 7p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86700499. 

Translated from Proceedings of Radiation Protection Asso- 
ciation, Berlin (May 1984) p. 435-437. 

Long-lived y-emitter neptunium 237 has recently attracted 
increasing attention due to its long-term role in the administration 
of radioactive waste materials. In studies concerning the radiologi- 
cal impact associated with the rejection of said wastes, the potential 
doses carried by neptunium have been calculated by assuming that 
1% of this element is absorbed at gastrointestinal level. This trans- 
fer-coefficient value (fi) has been used since 1980 by the ICRP as 
published in its publication No. 30. However, the data taken into 
account at the time of establishing this coefficient came from ex- 
periments in which large amounts of neptunium have been em- 
ployed. Since then, utilizing ingested smaller quantities, it has been 
found that the transferred amount is about 10 times smaller. The in- 
fluence of the diet on the value of f;, having been demonstrated in 
the case of plutonium, we examined whether the same is applicable 
for neptunium in the case of baboon, a primate similar to humans. 


14663 (AD-A—159465/4/XAB) Emesis ED50 of neutron 
irradiation and prophylactic effectiveness. Final report, 1 Jan- 
uary 1979-31 December 1984, Cordts, R.E.; Ferlic, K.P.; 
Yochmowitz, M.G.; Mattsson, J.L. (Air Force School of 
Aerospace Medicine, Brooks AFB, TX (USA)). Aug 1985. 
30p. (USAFSAM- -TR—85-46). NTIS, PC A03/MF AOl1. 

Two neutron emesis experiments were conducted at the 
Armed Forces Radiobiology Research Institute (AFRRI). In both 
experiments (described as Phase I and Phase II) the radiation dose 
required to cause emesis in 50% of subjects (ED50) was determined 
for both neutron reactor and gamma reactor source radiation. 
Emesis onset, offset and duration times post-exposure are reported. 
Neutrons were maximized from the reactor by passing the beam 
through a 15.25 cm (6 in.) thick lead wall to filter out gamma pho- 
tons. Gamma rays were maximized by thermalizing neutrons in 30.5 
cm (12 in.) of water, then absorbing the thermal neutrons in a gado- 
linium-cadmium shield. In Phase I, 28 dogs were exposed to radi- 
ation: 12 were exposed to gamma photons at the rate of 0.69 Gy/ 
min and 16 were exposed to neutrons at 1.2 Gy/min. In Phase II, 
58 dogs in 3 groups were exposed to radiation: 19 were exposed in 
the gamma group at 0.75 Gy/min, 20 were exposed in the un- 
drugged neutron group at 1.62 Gy/min, and 19 were exposed in the 
drug-treated neutron group. The drugged group received, 40-min 
pre-exposure, a combination of thiethylperazine, promethazine, and 
cimetidine which was previously shown to raise a 60 Co gamma 
EDSO by 85%. The drugs were ineffective against neutron irradia- 
tion. 
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14664 (AECL—8379) Modification of radiation response 
in mammalian cells: the repair and fixation of x-ray induced 
potentially lethal damage. Azzam, E.I.; Raaphorst, G.P. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Feb 1985. 56p. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE86700494. 

The effects of anisotonic salt treatments, polyamines, dimeth- 
yl sulfoxide (DMSO), 5’-bromodeoxyuridine (BrdUrd) and hyperth- 
ermia on the repair and fixation of X-ray-induced radiation damage 
were examined in V79 Chinese hamster lung fibroblasts, Chinese 
hamster ovary cells, normal and ataxia telangiectasis (AT) human 
cells. Significant repair of potentially lethal damage (PLD) was ob- 
served when cells were held in Earle’s balanced salt solutions, or in 
plateau phase, following exposure to X-radiation; a much greater 
recovery was observed when cells were incubated at 37 degrees C 
between irradiation and subsequent exposure to anisotonic salts. 
Cells exposed to 1 or 2 mol/L DMSO or 10-5 mol/L BrdUrd ex- 
hibited PLD repair patterns comparable to control cells. Contrary 
to the results of others, human AT homozygotes, like normal 
human cells, did sustain radiation damage that could be fixed or re- 
paired by anisotonic salt treatment. The extent of damage fixation 
was dose-dependent and was observed at doses as low as 0.25 Gy. 
A greater degree of PLD was fixed when cells were irradiated at 0 
degrees C rather than 37 degrees C, suggesting that repair occurs 
during irradiation. While heat damage was not susceptible to fixa- 
tion by anisotonic salt treatment, the synergistic enhancement of X- 
ray damage due to heat was fixed in a pattern dependent on the 
heating temperature. 


14665 (ARL/TR—069) Spectral irradiance measurements 
and hazard evaluations of sunbeds and sunlamps. Gies, H.P.; 
Roy, C.R.; Elliott, G. (Australian Radiation Lab., Mel- 
bourne). Apr 1985. 50p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86700495. 

The proliferation of solaria, coupled with a growing aware- 
ness of the harmful effects of exposure to ultraviolet radiation 
(UVR) has prompted a study on solaria and the UVR sources used 
in them. The detrimental effects of UV-B radiation have been 
known for some time but recently there has been increasing con- 
cern over the effects of UV-A radiation, which had at first been 
thought of as relatively harmless. Previous studies of solaria have 
made radiometric measurements of the UVR lamp outputs, but 
since the biological effectiveness of UVR is wavelength dependent, 
particularly in the UV-B region where it varies by several orders of 
magnitude, there is a need for spectroradiometric measurements. 
Such measurements have been made at fourteen solaria in the Mel- 
bourne metropolitan area. Laboratory measurements have also been 
made on individual UVR fluorescent lamps and sunlamps. Results 
have been compared with the requirements of Australian Standard 
2635 (1983), ‘Installation, maintenance and operation of solaria for 


cosmetic purposes’. 


14666 (CFFTP-G—84034) Internal dosimetry of tritiated 
hydrogen gas. Peterman, B.F.; Johnson, J.R.; Dunford, 
D.W.; McElroy, R.G.C. (Canadian Fusion Fuels Technolo- 
gy Project, Toronto, Ontario). Feb 1985. 56p. (AECL— 
8651). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE86700496. 

This document is a report on experiments to quantify the 
doses that may occur from the tritium gas that is converted ‘in 
vivo’ to tritiated water following the exposure to tritiated hydrogen 
gas contaminated air. This report also includes theoretical evalua- 
tion of the radiological hazards from the uptake through skin of 
tritium from tritiated hydrogen adsorbed on surfaces. 


14667 (CTOM—52247) Radiation enhanced reactivation 
of irradiated human adenovirus type 2 in human cells. Jeeves, 
W.P. (McMaster Univ., Hamilton, Ontario (Canada). Dept. 
of Biology). Apr 1981. 316p. Canadian Theses on Micro- 
fiche Service, National Library of Canada, Ottawa, Canada 
KIA ON4. 

Radiation-enhanced reactivation (ER) of a radiation-dam- 
aged mammalian virus is the term given to the observation that the 
survival of irradiated virus can be enhanced by irradiation of an ap- 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


propriate host cell prior to infection. In this work, both UV-en- 
hanced reactivation (UVER) and gamma-ray-enhanced reactivation 
(yRER) of irradiated human adenovirus type 2 (AD 2) were stud- 
ied in a variety of normal and DNA repair-deficient human fibrob- 
last host cell strains. In order to examine the lesion specificity of 
ER in human cells, experiments were performed using UV-irradiat- 
ed and -irradiated virus. The investigation was carried out using a 
sensitive technique of indirect immunofluorescence, according to 
which irradiated and unirradiated cell cultures were infected with 
irradiated or unirradiated AD 2 and were subsequently examined 
for the presence of viral structural antigens ("V’ Ag) at a fixed time 
after infection. 


14668 (DOE/EV/10380—T1) Development of more effi- 
cacious /sup 99m/Tc organ imaging agents for use in nuclear 
medicine by analytical characterization of one | 
cal mixtures. Progress report, May 1, 1983-January 1, 1986. 
Heineman, W.R. (Cincinnati Univ., OH (USA)). Jan 1986. 
Contract AC02-80EV 10380. 28p. NTIS, PC A03/MF AO1; 
1; GPO Dep. File Number DE86006230. 

The formation of many different technetium complexes in 
the Tc(NaBH,)-HEDP, Tc(NaBH,)-MDP, and Tc(NaBH,)-DMAD 
systems has been clearly demonstrated by HPLC-separation of re- 
action mixtures. The dramatically different biodistributions exhibit- 
ed by the various complexes strongly suggests that an improved 
skeletal radiopharmaceutical would result if the single technetium 
complex which exhibits the optimum biodistribution properties is 
administered to the patient. The influence of pH, time, concentra- 
tions of TcO,~ and ligand, and the nature of reductant on the rela- 
tive amounts of the different complexes formed were investigated. 
Electrochemical reduction offers a means of possibly generating a 
desired complex in very high yield due to the precision with which 
redox potential can be controlled. Additionally, we have developed 
HPLC methods with uv and electrochemical detection for the de- 
termination of total TcO,~ in eluents from the **Mo//sup 99m/Tc 
radionuclide generator. The inadequacy of current theory to accu- 
rately predict total TcO,~ in generator eluents was demonstrated in 
that the concentration of total TcO,~ is a major factor determining 
the yield of individual Tc-diphosphonate complexes. Spectroelec- 
trochemistry proved an effective technique to study the redox 
properties of Tc-complexes. 18 refs., 10 figs., 1 tab. 


14669 (GR—85-7) Recommendations concerning the sci- 
entific foundation of radiohygienic policy based on the UNS- 
CEAR-77, -82 and BEIR reports. Made by a commission of 
the Dutch Board of Health. (Gezondheidsraad, The Hague 
(Netherlands)). 27 Mar 1985. 210p. (In Dutch). NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE86700939. 

This report studies to what extent the UNSCEAR-77 report 
and other more recent scientific literature (in particular the BEIR- 
80 and UNSCEAR-82 reports) support the risk factors mentioned 
in ICRP-26, which formed the basis of the weighting factors per 
organ, recommended by the International Commission on Radio- 
logical Protection. It discusses the nature and size of the different 
contributions to the exposure to ionizing radiation both on a global 
level and with respect to the Dutch situation. An estimate is given 
of the average total annual dose equivalent for the world popula- 
tion, for the population of the Netherlands and for radiological 
workers in the Netherlands. An extensive discussion is presented of 
the dose-effect relationships of stochastic radiation effects in the 
female breast, the thyroid, red bone marrow, bone tissue, the lungs, 
other organs and the whole body. Furthermore consideration is 
given to nonstochastic effects in the lens of the eye and in the skin 
and to the late effects of radiotherapy. Finally the effects of prena- 
tal irradiation and the genetic effects of ionizing radiation are dis- 
cussed. Subsequently the risk factors used by ICRP in formulating 
its recommendations in publication ICRP-26, are compared with 
the risk factors mentioned in the scientific literature. 157 references, 
7 figures, 40 tables. 


14670 (INFO—0112) Development of diffusion-based 
radon daughter dosimeters. Phillips, C.R.; Khan, A.; Leung, 
H. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). Jul 1983. 198p. NTIS (US Sales Only), PC A09/ 
MF AOl1. File Number DE86700507. 

The objective of this work is to investigate the possible ap- 
plication of the mechanisms of thermophoresis and electrostatic col- 
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lection via electrets to the collection of radon daughters with refer- 
ence to personal alpha dosimeters for use in uranium mines. The 
potential advantage accruing from adoption of either one of these 
collection mechanisms is that collection is passive and does not 
depend upon the use of a pump (active), and is, therefore, intrinsi- 
cally much more reliable. 


14671 (INFO—-0117) Design of the passive personal do- 
simeter for miners using an allyl diglycol carbonate plastic. 
Phase 1. Basic and feasibility study. (R.A.D. Service and In- 
struments Ltd., Toronto, Ontario (Canada); Atomic Energy 
Control Board, Ottawa, Ontario (Canada)). Dec 1983. 70p. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE86700508. 

The report summarizes the results of the feasibility study on 
the design and development of a passive personal dosimeter incor- 
porating an allyl diglycol carbonate plastic (CR39) detector, for use 
by uranium miners. Based upon the feasibility study, a passive per- 
sonal dosimeter using a capacitor-type electrostatic enhancement 
device has been designed. Preliminary tests indicate that the proto- 
type could be used in the mine environment to differentiate radon 
and thoron daughters with a detection efficiency comparable to 
that of a typical active device. Further study is required, however, 
into the possible influence in the mine environment of local vari- 
ations in charged fraction, upon the calibration of this dosimeter. 


14672 (INFO—0124) Feasibility study of thyroid cancer 
among patients treated with I-131. Anderson, T.W. (Atomic 
Energy Control Board, Ottawa, Ontario (Canada)). Apr 
1984. 23p. NTIS = Sales Only), PC A02/MF AOI. File 
Number DE86700497 

This study examined the feasibility of conducting a Canada- 
wide follow-up study of persons receiving I-131 before 1970, to see 
if current estimates of induction of thyroid cancer are well founded. 
It is concluded that such a study is not feasible due to the wide- 
spread destruction of old records, and the limited quantity of per- 
sonal identifying information on those records that do still exist. 


14673 (INFO—0140(E)) Occupational exposure to xenon- 
133 among hospital workers. Deschamps, M. (Atomic 
Energy Control Board, Ottawa, Ontario (Canada)). Nov 
1984. 69p. NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86700510. 

During procedures for pulmonary ventilation studies on pa- 
tients in hospitals, xenon-133 may escape into ambient air. Measure- 
ments of air concentrations were required to permit an evaluation 
of the exposure to which hospital workers are subjected. Two com- 
plementary methods of in situ measurements of air concentrations 
were employed: a commercial air monitor and evacuated blood 
sampling tubes. Personal dosimeters (TLDs) were exposed simulta- 
neously with the commercial air monitor, and the results were com- 
pared. This report presents the results of the measurements of air 
concentrations during studies on patients. Substantial leakage of 
xenon-133 was noted, but workers received less than the maximum 
permissible dose. Personal dosimeters do not permit accurate eval- 
uation of the skin doses resulting from exposure to xenon-133; 
measurements of air concentrations are required for such evalua- 
tion. A number of procedures are recommended to minimize leak- 
age and personnel exposure. 


14674 (INFO—0147) Dissolution studies of UO, in simu- 
lated lung fluid. Avadhanula, M.R. (Atomic Energy Control 
Board, Ottawa, Ontario (Canada)). Dec 1984. 38p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86700498. 

Dissolution patterns of UO: aerosols in simulated lung fluid 
were studied using UO2 powder and aerosol samples obtained from 
two Canadian fuel fabrication plants which manufacture fuel ele- 
ments for CANDU reactors. Measurements were taken over fifty- 
nine days for aerosol samples and one hundred twenty-two days for 
powder samples. Dissolution rates were calculated by using the 
fractions of uranium remaining undissolved at various intervals of 
time. The results of this study suggest that UO. powder used and 
aerosols generated in the two fuel fabrication plants are predomi- 
nantly Class Y materials. 
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14675 (INFO—0150) Radiological significance of thorium 
processing in manufacturing. Davis, M.W. (Atomic Energy 
Control Board, Ottawa, Ontario (Canada)). Jan 1985. 130p. 
NTIS (US Sales Only), PC A0O7/MF AOl1. File Number 
DE86700511. 

The study of thorium processing in manufacturing comprised 
monitoring programs at a plant where thorium dioxide was in use 
and another where the use of thorium nitrate had been discontin- 
ued. The measurements of the solubility in simulated lung fluid 
proved that both materials belonged in the Y Class with dissolution 
half-times greater than 500 days. Bioassay measurements of 20 sub- 
jects from both facilities proved that in vitro monitoring methods, 
urine, feces, hair and nails analysis were not sufficient indicators of 
thorium uptake. In vivo monitoring by phoswich and large sodium 
iodide detectors were proven to be good methods of determining 
thorium lung burdens. The thoron in breath technique was shown 
to have a lower limit of sensitivity than lung counting, however, 
due to lack of information regarding the thoron escape rate from 
the thorium particles in the lungs the method is not as accurate as 
lung counting. Two subjects at the thorium dioxide facility had 
lung burdens of 21 +- 16 Bq and 29 +- 24 Bq Th”? and one at the 
thorium nitrate facility had a lung burden of 37 +- 13 Bq. Im- 
provements in the procedures and use of a glove box were among 
the recommendations to reduce the inhalation of thorium by work- 
ers at the thorium dioxide facility. Decontamination of several 
rooms at the thorium nitrate facility and sealing of the walls and 
floors were recommended in order to reduce the escape of thoron 
gas into the room air. The risk to non Atomic Radiation Workers 
was primarily due to thoron daughters in air while gamma radiation 
and thorium in air were less important. Conversely, at the thorium 
dioxide facility the inhalation of thorium in air was the most signifi- 
cant exposure pathway. 


14676 (INIS-mf—9626-Vol.1, pp 232-238) DNA repair 
processes in persons chronically exposed to low levels of radi- 
ation. Tuschl, H. (Oesterreichisches Forschungszentrum Sei- 
bersdorf G.m.b.H. Inst. fuer Biologie). 1984. NTIS (US 
Sales Only), PC Al4/MF A0O1. File Number DE85781216. 
(CONF-830995—Vol.1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

The present studies were conferred on a group of persons 
regularly descending to the radioactive gallery of Badgastein and 
employees of the Austrian Research Centre Seibersdorf exposed to 
very low levels of ionizing radiation. The ability to repair DNA le- 
sions was tested in these probands by the response to unscheduled 
DNA synthesis following in vitro UV exposure of peripheral lym- 
phocytes and by sister chromatid exchange induction after Mitomy- 
cin C treatment. After chronic exposure to low levels of ionizing 
radiation an increased amount of DNA repair synthesis and a re- 
duction of Mitomycin C induced sister chromatid exchanges. The 
results could not be correlated with changes within the lymphocy- 
tic cell population. No differences in the B/T cell ratios were found 
after different levels of radiation exposure. 


14677 (INIS-mf—9626-Vol.1, pp 263-267) Composite 
treatment for reducing radionuclide retention in rats. Karga- 
cin, B.; Kostial, K.; Simonovic, I. (Yugoslav Academy of 
Sciences and Arts, Zagreb. Inst. for Medical Research; 
Zagreb Univ. (Yugoslavia)). 1984. NTIS (US Sales Only), 
PC Al4/MF AOl. File Number DE85781216. (CONF- 
830995—Vol.1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

We studied the effect of a therapeutic treatment - consisting 
of a mixture of calcium alginate, ferrihexacyanoferatte (II) and po- 
tassium iodide administered in diet and/or Ca-DTPA administered 
intraperitoneally on the retention of radioactive strontium, caesium, 
iodine and cerium in seven-week-old female rats. The animals were 
on respective treatments for 3 days. Six days after oral administra- 
tion of radionuclides the retention of Sr, %°7Cs, and '**I was de- 
termined in the whole body and of ‘Ce in the liver. Composite 
treatment (mixture + Ca-DTPA) reduced the retention of each ra- 
dionuclide to the same extent as the mixture or Ca-DTPA given 
alone. The indicates that the efficiency of specific antidotes was 
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practically unaffected by the simultaneous use of four different 
agents. Composite treatment used in this experiment might be there- 
fore the treatment of choice in cases of environmental exposure to 
several radionuclides. 


14678 NIS-mf—9626-Vol.1, pp 74-78) Accidental irra- 
diation by '**Ir of activity of 296 GBq (8 Ci). Markovic, B.; 
Panov, D.; Petrovic, D.; Jeremic, M.; Dodic, S. (Institut za 
Medicinu Rada i Radiolosku Zastitu Dr. Dragomir Karajo- 
vic, Belgrade (Yugoslavia)). 1984. NTIS (US Sales Only), 
PC Al4/MF AOl. File Number DE85781216. (CONF- 
830995—Vol.1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

This work describes a case of accidental irradiation of en- 
gaged in gammaradiography by 192-Ir of activity of 296 GBgq. In 
this case eight persons were exposed to over-doses. Chromosome 
aberrations in lymphocytes of peripheral blood and marrow were 
investigated. The frequency of aberrant cells was found to be the 
highest in worker L.M. who was exposed to the highest dose. Im- 
mediately after irradiation, the number of aberrant cells was found 
to be 67 and total number of chromosome aberrations was 119 (di- 
centrics 11, rings 5 and the others 103) while in the other persons 
chromosome aberrations were found to be of lower frequency. 
Four more analyses of chromosome aberrations in lymphocytes of 
peripheral blood and one analysis of marrow were done in worker 
L.M. in various time intervals after irradiation. 


14679 (INIS-mf—9626-Vol.2, pp 104-108) Effects of de- 

contamination treatment of normal skin and excoriation con- 

taminated with radionuclides. Milivojevic, K.S.; Djuknic, M.; 

Stojanovic, D.B. (Institut za Nuklearne Nauke Boris Kidric, 

Belgrade (Yugoslavia)). 1984. NTIS (US Sales Only), PC 

Vola A01. File Number DE85781217. (CONF-830995— 
ol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

These investigations concern the penetration of radiostron- 
tium, radioiodine and radiocaesium through normal skin and excori- 
ation under influence of some physical and chemical factors which 
could determine permeability variations. In the experimental study 
of internal contamination induced by percutaneous way and 
through excoriation, the influence of cleansing procedures and 
means for decontamination on the absorption and prevention of lo- 
cally and total irradiation were observed. Efficiency of decontami- 
nation treatment has been evaluated on the basis of penetrated 
quantities of radionuclides and residual radioactivity in the decon- 
taminated regions. The results obtained show that the absorption 
through normal skin was to 2% of the applied quantities of radion- 
uclides and efficiency of decontamination was to 99%. The highest 
decontamination efficiency of the excoriation was obtained, when 
about 70% of radiostrontium was removed in early performed de- 
contamination (after 10 minutes). For excoriation contaminated by 
radioiodine, efficiency of decontamination after 10 minutes was 
about 35%, but for radiocaesium to 45%. On the basis of the ob- 
tained experimental data, the importance of the observed factors for 
arise of internal contamination and the risk of some fission prod- 
ucts, as well as the aspects of decreasing of local and total irradia- 
tion, have been discussed. 


14680 (INIS-mf—9626-Vol.2, pp 240-244) Enrichment of 
stable and radioactive isotopes in fish meat. Huebel, K.; 
Laschka, D. (Bayerische Landesanstalt fuer Wasserfors- 
chung, Muenchen (Germany, F.R.)). 1984. NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE85781217. 
(CONF-830995—Vol.2). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

The radiation load resulting from aquatic food chain contrib- 
utes substantially to radiation exposure of humans by radioactive 
substances into surface water. The uptake of activity through fish 
consumption can be expressed by a simple mathematical equation. 
A prerequisite for a realistic appraisal of radiation exposure, how- 
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ever, is a good knowledge of the concentration factors of the indi- 
vidual radionuclides in fish meat. In this context, the question 
arises, whether the concentration factors of stable elements and 
their radioisotopes in the same area can be compared. Only if the 
data reservoirs of the radioisotopes and the stable elements are the 
same, can the concentration factors of the radionuclides be estimat- 
ed reliably from the measured concentrations of their stable iso- 
topes or their non isotopic carriers in water by means of a mathe- 
matical equation. Within the framework of the research project 
‘Radiological Analysis of the Upper Danube River System’, the 
concentration factors of stable elements (zinc, manganese, stronti- 
um, calcium) in fish meat were established and their functional de- 
pendence on the metal concentration in water was examined. 


14681 (INIS-mf—9626-Vol.2, pp 67-71) Natural ne 
tivity of some metals and ceramics. Sorantin, H.; Steger, F 
(Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 
Inst. fuer Strahlenschutz). 1984. NTIS (US Sales Only), PC 
A13/MF AO1. File Number DE85781217. (CONF-830995— 
Vol.2). 


From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

The natural radioactivity of commonly used metals as alu- 
minium, iron, steel and lead as well as special metals as tantalum 
and molybdenum was determined. Also ceramic materials as bricks 
and its components and dental powders were analyzed. The results 
are discussed in view of dose committment for the population. 


14682 (INIS-mf—9833) Radiation risks to the developing 
nervous system. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Abt. fuer Nuklearbiologie). 1985. 39p. (CONF-8506103—). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86780373. 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 

The present abstract book contains the abstracts of 23 papers 
presented at the meeting. They are dealing with the effect of pre- 
or postnatal irradiation on the brain morphology metabolism or de- 
velopment studied in mice, rats or rabbits. 


14683 (INIS-mf—9833, pp vp) Effects of 0.5 Gy neutron 
irradiation in utero on the developing brain of mice. Antal, 
S.; Fuelop, Z. 1985. NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14684 (INIS-mf—9833, pp vp) Mitotic alteration and 
cell death in the early eye primordia of mice by Vindesine 
(VDS) and X-rays. Balla, I.; Michel, C.; Fritz-Niggli, H. 
1985. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86780373. (CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14685 (INIS-mf—9833, pp vp) NAD metabolism in the 
mouse embryo and the nervous system after irradiation during 
organogenesis, Beuningen, M. van; Beuningen, D. van; 
Streffer, C. 1985. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86780373. (CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14686 (INIS-mf—9833, pp vp) Analysis of behavioural 
changes induced by prenatal irradiation. Bornhausen, M. 
1985. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86780373. (CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 
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14687 (INIS-mf—9833, pp vp) Late changes in biogenic 
amines and amino acids in different areas of the rat brain 
after prenatal irradiation. Gerber, G.B.; Deroo, J. 1985. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86780373. (CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous systern; Neuherberg, F.R. Germany (18 Jun 1985). 


14688 (INIS-mf—9833, pp vp) Protracted postnatal 
neurogenesis and radiosensitivity in the rabbit's dentate gyrus. 
Gueneau, G.; Baille, V.; Dubos, M.; Court, L. 1985. NTIS 
(US Sales "Onl y), PC A03/MF AOl. File Number 
DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14689 (INIS-mf—9833, pp vp) Immunohistochemical 
studies on effects of low-dose postnatal X-radiation on the de- 
veloping mouse cerebellum. Hansson, H.A.; Rozell, B.; 
Stemme, S.; Holmgren, A.; Walinder, G. 1985. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86780373. 
(CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14690 (INIS-mf—9833, pp vp) Functional activity in the 

developing X-ray induced hydrocephalus. Heinzmann, U.; 

Abmayr, W.; Kriegel, H. 1985. NTIS (US Sales Only), PC 

ar. ~ File Number DE86780373. (CONF- 
03—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14691 (INIS-mf—9833, pp vp) Alterations in brain pro- 
tein synthesis of developing mouse after fission neutron irra- 
diation, in utero. Hidvegi, E.J.; Fonagy, A.; Antal, S.; Hol- 
land, J. 1985. NTIS (US Sales Only), PC A03/MF AOl. 
File ‘Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14692 ee eee pp vp) Sensitive period for histo- 
genetic disorders of the cerebral cortex induced by low-dose 
radiation in mice. Kameyama, Yoshiro; Hoshino, Kiyoshi. 
1985. NTIS (US Sales Only), PC A03/MF AOI. File 


Number DE86780373. (CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


(INIS-mf—9833, pp vp) Morphological effects of 
prenatal irradiation on the brain. Konermann, G. 1985. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE86780373. (CONF-8506103—). 


From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14694 (INIS-mf—9833, pp vp) Influence of strain, age 
and other modalities on the radiosensitivity of cerebral micro- 
vasculature: A quantitative evaluation. Landolt, R.; Arn, D.; 
Fritz-Niggli, H. 1985. NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14695 (INIS-mf—9833, pp vp) Alcohol treated glioma 
irradiation 


cells are sensitive to X-ray . Ledig, M.; Pillement, 
P.; Mandel, P. 1985. NTIS (US Sales Only), PC A03/MF 
AOl. File Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 
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14696 (INIS-mf—9833, pp vp) Eye and brain anomalies 
in prenatal mice following maternal drug administration and 
low level radiation. Michel, C.; Fritz-Niggli, H. 1985. NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14697 (INIS-mf—9833, pp vp) Late effects on CNS of 
low dose levels of X-rays ered during early fetogene- 
sis. Reyners, H.; Gianfelici de Reyners, E.; Maisin, J.R. 
1985. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14698 (INIS-mf—9833, pp vp) Quantitative aera 
study on confusion of the cerebellar cortex architecture 

tally irradiated mice. Sasaki, Shunsaku. 1985. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14699 (INIS-mf—9833, pp vp) Radiation-induced 
changes of the developing nervous system of amphibians. 
Schneider, M. 1985. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14700 (INIS-mf—9833, pp vp) Biochemical analysis of 
cerebrum of fetal rat X-irradiated in utero - content and com- 
position of DNA, superoxide dismutase and lipid peroxide. 
Tanaka, Harumi; Iwasaki, Setsuo; Suzuki, Hisaharu; Arima, 
Masataka. 1985. ‘NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14701 (INIS-mf—9833, pp vp) Changes in receptors in 
different structures of rat brain after prenatal exposure. Tim- 


mermanns, R.; Gerber, G.B.; Maes, J.; Deroo, J. 1985. 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86780373. (CONF-8506103—). 

From Symposium on radiation risks to the developing nerv- 
ous system; Neuherberg, F.R. Germany (18 Jun 1985). 


14702 (INIS-mf—9988, pp 84) Combined effect of con- 
stant magnetic field and gamma radiation on somatic cells 
heritable structures. Mileva, M.; Bulanova, M.; Ivanov, B.; 
Pantev, T. (Meditsinska Akademiya, Sofia (Bulgaria). Nau- 
chen Inst. po Rentgenologiya i Radiobiologiya). Oct 1984. 
(In Bulgarian). NTIS (US Sales Only), PC A06/MF AO1. 
File Number DE86780255. (CONF-8410338—Absts.). 

From 4. scientific and practical conference of the roentgen- 
ologists, radiologists and radiobiologists from South Bulgaria; Pa- 
zardzhik, Bulgaria (6 Oct 1984). 

Published in summary form only. 


14703 (INIS-mf—9988, pp 101) Survival time, induced 
tumours and therapeutical attempt with a radioprotective mix- 
ture in rats irradiated with 4 Gy gamma rays. Benova, D.; 
Kiradzhiev, G.; Trojtskaya, M.; Anisimov, V. (Meditsinska 
Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenolo- 
giya i Radiobiologiya). Oct 1984. (In Bulgarian). NTIS (US 
Sales Only), PC A06/MF AOl1. File Number DE86780255. 
(CONF-8410338—Absts.). 

From 4. scientific and practical conference of the roentgen- 
ologists, radiologists and radiobiologists from South Bulgaria; Pa- 
zardzhik, Bulgaria (6 Oct 1984). 

Published in summary form only. 
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14704 (INIS-mf—9989, pp 51) Attempted stimulation of 
cell division by low intensity U.V. light. Tilbury, R.N.; Pung, 
S.H.; Quickenden, T.I. (Western Australia Univ., Nedlands 
Dept. of Physical and Inorganic Chemistry). Nov 1984. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86780338. (CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


14705 (INIS-mf—9989, pp 58) Radiation chemistry in 
food preservation. Sangster, D.F. (Commonwealth Scientific 
and Industrial Research Or, tion, Lucas Heights (Aus- 
tralia). Div. of Chemical Physics). Nov 1984. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86780338. 
(CONF-8411217—). 

From 12. AINSE radiation chemistry conference; Lucas 
Heights, Australia (7 Nov 1984). 

Abstract only. 


14706 (INIS-mf—10007, pp 56-66) Contamination and 
decontamination of skin. Severa, J.; Knajfl, J. 1983. (In 
Czech). NTIS (US Sales Only), PC A06/MF AOl1. File 
Number DE86780343. (CONF-8310412—). 

From Decontamination workshop; Rez, Czechoslovakia (4 
Oct 1983). 

In external contamination the beta radiation dose is the prev- 
alent component of the total dose absorbed by the skin. There exist 
four types of radionuclide bonds to the skin: mechanical retention 
of solid particles or solution on the surface and in the pores, physi- 
cal adsorption of nondissociated molecules or colloids, the ion ex- 
change effect, and chemisorption. Radioriuclides then penetrate the 
skin by transfollicular transfer. The total amount of radioactive sub- 
stances absorbed into the skin depends on the condition of the skin. 
Skin is decontaminated by washing with lukewarm water and soap 
or with special decontamination solutions. The most widely used 
components of decontamination solutions are detergents, chelaton, 
sodium hexametaphosphate, oxalic acid, citric acid. The main prin- 
ciples of the decontamination of persons are given. 


14707 (LUMEDW/MEOK—1006/1-46(1985)) Effects of 
a radiosensitizer and radiation on the ciliated mucous mem- 
brane. A comparative physiological and ultrastructural study. 
Albertsson, M. (Lund Univ. (Sweden). Dept. of Oncology). 
10 May 1985. 45p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86700513. 

With 142 refs. . 

Fractionated irradiation (2 Gy/F, TD:2-20 Gy) in vivo on 
the ciliated epithelium of the rabbit's trachea, caused measurable 
physiological alternations ten consecutive days after completion of 
irradiation with an initial heightening of the ciliary activity after 2 
and 4 Gy, followed by a dose-dependent decrease. On scanning 
electron microscopy-pictures, knobs were observed on the cilia 
with the number being related to the dose. The addition of misoni- 
dazole potentiated the effects described above, with an enhance- 
ment ratio (physiologically) of 1.2 and an enhancement ratio (mor- 
phologically) of 1.6. Furthermore, administration of misonidazole to 
the rabbits caused an increased vascularity in the subepithelial layer 
of the trachea, directly correlated to an oedema in the same region. 
Single doses (2,2.5,5,10,15,20,25, and 30 Gy) were given to the tra- 
chea in vivo and daily investigation of the ciliary beating and mor- 
phologic examinations of the tissue were made for ten days. The 
ciliary activity showed a dose-dependent reduction of about 50% 
after 30 Gy. A development of damage, in relation to the dose, was 
observed in the cilia. The changes were blebs, swollen tips, bent 
and curved tips, and broken cilia clustered together. During in 
vitro irradiation with 10 Gy Single Dose, an increase of the ciliary 
activity to about 25% of its original value was observed without 
any morphological changes, while in vivo irradiation and examina- 
tions during 10 days thereafter, showed three different phases, day 
1-3: Stimulation phase, day 4-8: Damage-phase, day 9-10: Repair- 
phase. The ciliary epithelium offers an exceptional system for the 
study of early radiobiological effects, since mutual comparisons can 
be made between physiology and morphology. 
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14708 (OAEP—1-97) Studies on the life cycle and the ef- 
fects of gamma radiation on the house fly (Musca domestica 
L.). Anontiko, L.; Banditsing, C.; Ketavan, C. (Office of 
Atomic Energy for Peace, Bangkok (Thailand)). May 1982. 
32p. (In Thai). OAEP. File Number DE86700946. 

Studies onm life cycle and the effects of gamma radiation on 
the house fly (Musca domestica L.) fed with the mixtures of rice, 
bran, fish mill, and water (1:1:1.5 by volumn) and sugar solution 
soaked on cotton wick administered for adults only. They were 
reared at 30+-3degC and 75+-6% R.H. The results of this investi- 
gation were as follows: first, the average female house fly oviposi- 
tion was 122.68 eggs. The egg, larval (3 stages), pupal and male and 
female adult stages were 20.8 hours, 1.4, 2.3, 5.2, 5.3 and 11.93 and 
12.07 days respectively. Second, in general, there were reductions 
in number of eggs laid, egg weight and percentage hatchability 
from normal female mated with irradiated male house flies with 
gamma radiation obtained from Cs?*’ source at 5, 10, 20, 30, 40 and 
50 gray. These reductions increased sequently as the dosage in- 
creased. The number of eggs laid were no statistical difference but 
the egg weight obtained from irradiated flies were significantly dif- 
ferent from those non-irradiated ones. The percentage of hatchabil- 
ity was also found significantly different between the irradiated and 
non-irradiated flies except in only 5 gray group. Percentage of the 
adult emergerice in the third generation, descendants of the first 5 
gray male generation, was 54. Third, the sterility dose for male 
house fly was. at 30 gray. The effects of gamma radiation on the 
sperm produ¢tions was found significantly different between non- 
irradiated and irradiated flies except in the 5 gray males. However, 
irradiation did not alter the morphology of the spermatheca and the 
releases of the sperms. 23 references. 


14709 (OAEP—1-99) Studies on gamma irradiation in the 
control of Patanga succincta (L.) and some effects on biology 
and reproduction. Poramarcom, R.; Banditsing, C.; Wanlee- 
lag, N. (Office of Atomic Energy for Peace, Bangkok 
(Thailand)). Jul 1982. 43p. (In Thai). OAEP. File Number 
DE86700947. 

Patanga succincta (L.) nymphs started to feed after hatching 
3-5 hours. Each molting period took about 25-35 minutes except for 
the last molt which took 30-45 minutes. Cannibalism was found in 
dense population of both nymphs and adults, in the condition of 
their food was not sufficient or they were reared with only rice 
bran. P. succincta (L.) reared with fresh plants (corn seedling and 
banana leaves) and rice bran reached the adult stages in 38.74+- 
2.24 days and the average body weights of males and females were 
1.58 and 2.26 gm but was 39.68+-1.74 days and 1.41 and 1.94 gm 
when they were reared with only fresh plants. Furthermore, there 
was no significant difference in body weights among these insects 
when they were reared with fresh plants and artificial media con- 
sisting of powder milk, Brewer's yeast and vitamin B complex. The 
LDso for 28-day-old eggs, 9 day-old-nymphs at 16 and 18 days after 
irradiation were 19.5 gray, and 31 gray and 22 gray respectively. In 
addition, the LDso for 74-day-old and 12-day-old adults at 16 days 
after irradiation were 33 gray and 66 gray, but 16 gray and 51 gray 
at 18 days after irradiation. Furthermore, the LDso at 18 days after 
irradiation for 41-day-old male and female nymphs were 11 gray 
and 17 gray but in 12-day-old male and female adults were 29.5 
gray and 61.5 gray. The sterility dose for the male and female 
adults were 20 gray and 40 gray respectively. The sterility at 7 
gray, 5 gray and 3 gray were 95 percent, 92 percent and 36 percent 
respectively. 15 references. 


14710 (OAEP—1-100) Sprout inhibition of potatoes by 
Vv 


gamma irradiation. Pringsulaka, V. (Office of Atomic 
Energy for Peace, Bangkok (Thailand)). Aug 1982. 33p. (In 
Thai). OAEP. File Number DE86700948. 

Harvested fresh potatoes of Spunta variety were irradiated 
at 0, 60, 90, 120 and 150 gray and then stored at three different 
temperatures; room temperature (30+ -SdegC) with R.H. 55-65%, 
1SdegC and 10degC with R.H. 85-95%. The percentage of sprout, 
rot, and weight loss were investigated every two weeks for six 
months. Both non-irradiated and irradiated potatoes stored at room 
temperature with R.H. 55-65% showed higher percentage in rotten- 
int than in sprouting. All of irradiated potatoes stored at 15degC 
and 10degC with R.H. 85-95% sprouted after 3 months and at 4 
months respectively. However, only 2.54% and 1.27% of sprout 
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were found in 150 gray of irradiated potatoes stored at 1SdegC and 
10degC with R.H. 85-95% respectively. No significant difference 
was found in weighted loss and in texture between irradiated and 
non-irradiated potatoes under the same condition. There is no sig- 
nificant difference in organoleptic test (P<0.05) between the irradi- 
ated and non-irradiated potatoes in all doses. 19 references. 


14711 (RERF-TR—4-82) Chromosome heteromorphisms 
in the Japanese. 3. Frequency of C-band variants. Sofuni, T.; 
Awa, A.A. (Radiation Effects Research Foundation, Hiro- 
shima (Japan)). Dec 1982. 16p. (In Japanese). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700943. 

The type and frequency of chromosome variants detected by 
the C-staining method were ascertained in 1,857 individuals residing 
in Hiroshima. The most frequent heteromorphic variant was the 
total inversion of the C-band in chromosome 9 found in 27 individ- 
uals (1.45%). The total inversion of the C-band in chromosome 1 
was not seen in this sample, but the partial inversion of the C-band 
in chromosome 1 was found in 18 persons (0.97%). Partial inver- 
sion was also detected in the C-band in chromosome 9 in 22 indi- 
viduals (1.18%). In chromosome 16, neither total nor partial inver- 
sion of the C-band was observed in the present study. The frequen- 
cies of chromosomes 1, 9, and 16 with a very large C-band were 
0.70%, 0.22%, and 0.54%, respectively. Aside from these (1, 9, and 
16) a very large C-band was found occasionally in chromosomes 4, 
5, 6, 11, 12, 14, and 15, and an unusual insertion of the Y chromo- 
some was observed. A total of 128 C-band variants (6.89%) was 
found in the 1,857 Hiroshima residents. 


14712 (RERF-TR—13-80) Relationship of HBsub(s) anti- 
gen and antibody to atomic bomb radiation in the adult health 
study sample, 1975-77. Kato, H.; Mayumi, M.; Nishioka, K.; 
Hamilton, H.B. (Radiation Effects Research Foundation, 
Hiroshima (Japan)). Jan 1983. 11p. (In Japanese). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86700940. 

A study was conducted on the frequency of HBsub(s) posi- 
tive antigen and antibody reactions as an index for determining 
whether there is any change in the immune competence as a late 
observable effect of atomic bomb exposure in Hiroshima and Naga- 
saki. There was no difference between the two comparison groups 
in the occurrence of positive HBsub(s) antibody reactions (preva- 
lence of HB virus). However, the frequency of positive HBsub(s) 
antigen reactions (79% remained persistently antigen-positive) was 
significantly higher in those exposed to 100 rad or more than in the 
controls. The same tendency was apparent for the two exposure 
groups when classified by sex, city, and age, though by age the dif- 
ference between exposure groups among the younger age groups 
(age 20 or less at the time of the bomb) was more marked. On the 
other hand, contrary to expectation, there was no difference be- 
tween exposure groups in the distribution by high vs low titers 
among the antigen-positive individuals. There is no difference in the 
prevalence of positive HBsub(s) antibody reactions between Naga- 
saki and Hiroshima, but the frequency of positive antigen reactions 
is higher in Nagasaki. With respect to HBsub(s) antigen subtypes, 
adr occurs in a higher and adw in a lower frequency in Nagasaki 
than in Hiroshima, corresponding to earlier reports for the Japan 
archipelago of reverse and complementary distributions of these 
two subtypes. 


14713 (RERF-TR—13-81) Incidence of leukemia in a 
fixed cohort of atomic bomb survivors and controls, Hiroshi- 
ma and Nagasaki October 1950-December 1978. Ichimaru, 
M.; Ishimaru, T.; Mikami, M.; Yamada, Y.; Ohkita, T. (Ra- 
diation Effects Research Foundation, Hiroshima (Japan); 
Nagasaki Univ. (Japan). School of Medicine). Dec 1982. 
20p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86700941. 

The present analysis of leukemia incidence is confined to 189 
cases in Hiroshima and Nagasaki. The analysis again demonstrates 
that the risk of all types of leukemia has increased with dose in 
both cities except among individuals who received less than 100 rad 
in kerma total dose in Nagasaki. The shape of the dose-response 
curve is different in the two cities and between the two major types 
of leukemia (acute leukemia and chronic granulocytic leukemia), 
though the average marrow total dose is quite similar in each total 
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kerma dose class in the two cities. The present findings are quite 
consistent with those described in the previous report. The excess 
risk among survivors who received 100 rad or more kerma total 
dose has gradually declined with years after exposure in both cities. 
It had disappeared among Nagasaki survivors by 1970 (25 years 
after exposure) but the risk was still high even after 1970 among 
exposed survivors in Hiroshima who were 30 years of age or older 
ATB. The leukemogenic effect of radiation differs in relation to 
dose, age ATB, and duration after exposure between Hiroshima and 
Nagasaki survivors. The analysis has again supported previous ob- 
servations that the leukemogenic effect of radiation in those indi- 
viduals exposed at younger ages ATB was greater in the early post- 
bomb period and declined more rapidly in subsequent years, while 
the effect in older individuals ATB appeared later and persisted 
longer. 


14714 (RERF-TR—27-81) Circular asymmetry of cancer 
mortality in Hiroshima and Nagasaki atomic bomb survivors. 
Peterson, A.V. Jr.; Prentice, R.L.; Ishimaru, T.; Kato, H.; 
Mason, M. (Radiation Effects Research Foundation, Hiro- 
shima (Japan)). Jan 1983. 22p. (In Japanese). NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE86700942. 

Data on Hiroshima and Nagasaki atomic bomb survivors are 
used to investigate, for each city, possible circular asymmetry of 
cancer mortality around the hypocenter. Using the Cox regression 
method, and controlling for age at the time of the bomb, sex, 
follow-up year, distance from hypocenter, and type of shielding, it 
is found that cancer mortality in Hiroshima was significantly higher 
in the westerly direction from the hypocenter. Mortality from 
stomach cancer, leukemia, and colon cancer was higher in the 
westerly direction. In Nagasaki also cancer mortality, notably lung 
cancer mortality, was significantly higher in the westerly direction. 
Discussed are possible sources of the asymmetry, particularly the 
possibilities of asymmetry of epidemiologic variables and of radi- 
ation exposure, and indications for future work. 


14715 DNA-damage-inducible (din) loci are transcription- 
ally activated in competent Bacillus subtilis. Love, P.E.; 
Lyle, M.J.; Yasbin, R.E. (Univ. of Rochester, NY). Proceed- 
ings of the National Academy of Sciences of the United States 
of America; 82: No. 18, 6201-6205(Sep 1985). Contract 
AC02-81ER60017. 

DNA damage-inducible (din) operon fusions were generated 
in Bacillus subtilis by transpositional mutagenesis. These 
YB886(din::Tn917-lacZ) fusion isolates produced increased B-galac- 
tosidase when exposed to mitomycin C, UV radiation, or ethyl 
methanesulfonate, indicating that the lacZ structural gene had in- 
serted into host transcriptional units that are induced by a variety 
of DNA-damaging agents. One of the fusion strains was DNA- 
repair deficient and phenotypically resembled a UvV-sensitive 
mutant of B. subtilis. Induction of B-galactosidase also occurred in 
the competent subpopulation of each of the din fusion strains, inde- 
pendent of exposure to DNA-damaging agents. Both the DNA- 
damage-inducible and competence-inducible components of f-ga- 
lactosidase expression were abolished by the recE4 mutation, which 
inhibits SOS-like (SOB) induction but does not interfere with the 
development of the component state. The results indicate that gene 
expression is stimulated at specific loci within the B. subtilis chro- 
mosome both by DNA-damaging agents and by the development of 
competence and that this response is under the control of the SOB 
regulatory system. Furthermore, they demonstrate that at the mo- 
lecular level SOB induction and the development of competence 
are interrelated cellular events. 


14716 The relationship of cancer mortality to life span 
and food supply rate. Totter, J.R.; Adler, H.I.; Storer, J.B. 
(Oak Ridge Associated Universities, Institute for Energy 
Analysis, Oak Ridge, TN). Nuclear Science and Engineering; 
90: No. 4, 459-466(Aug 1985). 

Survival curves for men and women dying from cardiovas- 
cular disease and similar curves for those dying from cancer in 47 
countries were compared with the 1970-1974 per capita incomes of 
the inhabitants. The data were taken chiefly from 1964 life tables. 
The steepest survival curves were found in countries with the high- 
est incomes. Comparison of the survival curves in different coun- 
tries and comparison of cardiovascular survival with cancer surviv- 
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al curves indicate that both groups of diseases are probably diseases 
of senescence. The differences in survival slopes are interpreted as 
homeostatic responses in the population to rate of food intake. The 
response protects the population against long-term effects of 
changes in food supply by promoting differential reproduction of 
offspring best suited to the food supply rate fro the environment. 
The response to food supply rate complicates calculation of the ef- 
fects of protracted exposure to low-level ionizing radiation because 
the radiation exposure appears to mimic the effec of extra food. 


14717 Inhibition of DNA repair by trifluoperazine. 
Charp, P.A.; Regan, J.D. (Oak Ridge National Lab., TN). 
Biochimica et Biophysica Acta; 824: 34-39(1985). Contract 
AC05-840R21400. 

The authors examined the possible role of calmodulin in the 
excision repair of ultraviolet light-induced pyrimidine dimers in 
damaged DNA by means of specialized assay systems. These assays 
included bromodeoxyuridine photolysis, dimer chromatography and 
cytosine arabinoside incorporation in conjunction with hydrox- 
yurea. The calmodulin antagonist, trifluoperazine, and the calcium- 
chelating agent, EGTA, were employed to ascertain what affect 
calmodulin played in the repair process. Normal human fibroblast 
cells are used in all studies described in this report. After exposure 
to 10 J/me of 254 nm light, the authors observed a decrease of 
about 30% in the number of single-strand breaks produced in the 
presence of 25 uM trifluoperazine (1.9 vs. 3.3) in controls although 
the numbers of bases re-inserted in the repaired regions were simi- 
lar (64 vs. 72). Measurement of thymine-containing dimers remain- 
ing throughout a 24 h time period indicated a 30% difference de- 
crease in the number of cytosine arabinoside arrested repair sites in 
the presence of either EGTA or trifluoperazine. The results are dis- 
cussed with relation to the possibility of calmodulin altering the ini- 
tial incision by repair endonuclease. 27 references, 3 figures. 


14718 Damage to air-dried human blood cells and tissue 
sections by synchrotron radiation. Slatkin, D.N.; Hanson, 
A.L.; Jones, K.W.; Kraner, H.W.; Warren, J.B.; Finkel, 
G.C. (Brookhaven National Lab., Upton, NY; State Univ. 
of New York, Stony Brook). Nuclear Instruments and Meth- 
ods in Physics Research; 227: No. 2, 378-384(15 Nov 1984). 

Damage to unfixed, air-dried human blood cells and tissues 
caused by synchrotron radiation was studied by scanning electron 
microscopy (SEM) and by light microscopy (LM). Morphological 
changes were found in unstained cell specimens after irradiation 
with photon fluences around 2 x 10° photons/cm? at an average 
energy of 15.2 keV. At lower fluences (7 x 10'® photons/cm?), 
morphological changes in irradiated cells are seen by LM after, but 
not before, staining by a standard hematological technique. (orig.). 


14719 Re-evaluation of the reactivity of hydroxylamine 
with O.p/HO2. Bielski, B.H.J.; Arudi, R.L.; Cabelli, D.E.; 
Bors, W. (Brookhaven National Lab., Upton, NY). Analyti- 
cal Biochemistry; 142: 207-209(1984). 

The reactivity of hydroxylamine with HO2/O2~ radicals was 
studied by pulse radiolysis and stopped-flow photolysis over a pH 
range of 1.1-10.5. Upper limits for the rate of reaction indicate that 
hydroxylamine, if it reacts at all, reacts at a very slow rate. Its use 
as an indicator for O2~ and an assay for superoxide dismutase is, 
therefore, inappropriate. 20 references, 1 table. 


14720 Flow cytometric quantification of radiation re- 
sponses of murine peritoneal cells. Tokita, N.; Raju, M.R. 
(Los Alamos National Lab., NM). pp 265-272 of Biological 
dosimetry. Eisert, W.G.; Mendelsohn, M.L. (eds.). Berlin, 
Germany, F.R.; Springer-Verlag (1984). 

Methods have been developed to distinguish subpopulations 
of murine peritoneal cells, and these were applied to the measure- 
ment of early changes in peritoneal cells after irradiation. The ratio 
of the two major subpopulations in the peritoneal fluid, lympho- 
cytes and macrophages, was measured rapidly by means of cell 
volume distribution analysis as well as by hypotonic propidium 
iodide (PI) staining. After irradiation, dose and time dependent 
changes were noted in the cell volume distributions: a rapid loss of 
peritoneal lymphocytes, and an increase in the mean cell volume of 
macrophages. The hypotonic PI staining characteristics of the peri- 
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toneal cells showed two or three distinctive G: peaks. The ratio of 
the areas of these peaks was also found to be dependent on the ra- 
diation dose and the time after irradiation. These results demon- 
strate that these two parameters may be used to monitor changes 
induced by irradiation (biological dosimetry), and to sort different 
peritoneal subpopulations. 15 references, 6 figures. 


5602 Thermal Effects 
REFER ALSO TO CITATION(S) 14664 
5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 12666, 12984, 13783, 13783, 14462, 14496, 
14527, 14664, 14680, 14716 


14721 (AD—266165) Microbiologic studies with ozone 
mutagenesis of ozone for Escherichia Coli. Davis, I. (School 
of Aerospace Medicine, Brooks AFB, TX (USA)). Jun 
1961. 1lp. NTIS. 

This study is one of a series of studies to provide an under- 
standing of the biologic activity of ozone at the cellular level. The 
possible role of ozone as a biologic mutagenic agent was undertak- 
en. Ozone was produced by a Welsbach water-cooled corona dis- 
charge ozonator using dry, clean oxygen. Analyses for ozone in 
aqueous solutions were carried out spectrophotometrically. Cells of 
Escherichia coli were exposed to aliquots of ozonated-water stock 
solutions. Bacterial survivors and mutants were determined by rec- 
ognized plating procedures. The mutagenesis of ozone in aqueous 
solutions of E. coli was studied in two mutational systems. Muta- 
tion frequencies in the streptomycin-dependence method appear to 
increase with increasing concentrations of ozone and decreasing 
survival. In the phage-resistance method, the frequency of zero- 
point mutants showed a significant increase after exposure of the 
cells to ozone. The importance of free radicals in biologic processes 
is discussed. It is suggested that a common pathway exists in the 
formation of these active radicals following irradiation, ozonization, 
or oxygen poisoning of biologic specimens. 22 references. 


14722 (AD-A—003846, pp 482-497) Plant response to 
elevated UV intensities. Caldwell, M.M.; Campbell, W.F.; 
Sisson, W.B. (Utah State Univ., Logan). Nov 1974. NTIS. 
(CONF-740223—; DOT-TSC-OST—74-15). 

From 3. conference on the climatic impact assessment pro- 
gram; Cambridge, MA, USA (26 Feb 1974). 

The growth, development, and productivity of agricultural 
and native plant species were tested under enhanced ultraviolet ra- 
diation regimes. Under greenhouse conditions, UV supplementation 
caused significant inhibition of plant growth. Under field condi- 
tions, where one finds higher levels of longer-wavelength radiation 
which might be active in photoreactivation, profound changes in 
plant growth and productivity were not evidenced. However, 
under these field conditions more subtle yet important physiological 
processes were altered. Mutation rates of stamen hairs on a special 
test line of Tradescantia were significantly enhanced by the higher- 
ultraviolet-radiation regime. Also, ultrastructural modification of 
chloroplast membranes (as shown by electron microscopy) was also 
apparent in soybean leaves exposed to the enhanced UV radiation 
in the field. The key question for CIAP is whether or not orga- 
nisms, including man, can tolerate or repair damage caused by in- 
tensities of UV radiation greater than those which currently exist in 
the normal habitats of these organisms. For higher plants, it appears 
that the capacity for tolerance and repair of damage caused by ul- 
traviolet radiation at current-day levels may be sufficient in some 
species to resist the enhanced ultraviolet radiation regime which 
would occur with stratospheric ozone depletion. However, through 
subtle though extremely important physiological alterations, other 
plants may be damaged by increased ultraviolet-radiation intensities. 
18 references, 15 figures, 5 tables. 


14723 (CEA-R—4207) Examination of vegetation around 
a nuclear plant emitting gaseous fluorides in order to detect 
fluorine pollution. Teulon, F. (CEA Centre de Pierrelatte, 
26 (France)). 1971. 30p. (In French). NTIS. 

Chemical analysis of vegetation around nuclear power plants 
emitting gaseous fluorides is discussed in relation to detecting fluo- 
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rine pollution. The analytical method consists of a double distilla- 
tion in phosphoric acid and perchloric acid followed by a spectro- 
colorimetric analysis (alizarine-complexon-lanthane). The analytical 
method allows both the efficiency of the trapping installation and 
the appearance of effluents at unexpected places to be checked and 
can also be used to determine the advisability of prohibiting the 
consumption of locally grown produce by humans or fodder by 
cattle. Research conducted to determine the relation between the 
visible damage to certain vegetables and their fluorine contents 
demonstrated that such a relation appears most strongly at the leaf 
level; chemical analysis may thus be used to confirm or reject infor- 
mation obtained on the basis of visual evidence. 3 references. 


14724 (CONF-8510225—7) Toxicological interactions be- 
tween carcinogenic and weakly carcinogenic mixtures in the 
mouse skin initiation-promotion system. Haugen, D.A.; 
Swanson, M.S.; Kirchner, F.R.; Stamoudis, V.C.; Reilly, 
C.A. Jr. (Argonne National Lab., IL (USA)). 1985. Con- 
tract W-31-109-ENG-38. 17p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE86005571. 

From Hanford life sciences symposium; Richland, WA, USA 
(21 Oct 1985). 

We previously observed that the carcinogenic activity of the 
neutral fraction of a coal gasifier tar was greater in the absence of 
the other tar components. Other investigators showed that the 
dermal tumor-initiating activity of benzo[a]pyrene (BaP) and the 
binding of BaP to mouse skin DNA was diminished when the BaP 
was administered in the presence of coal liquids. In the present 
study we found that the weakly tumorigenic polar neutral fraction 
of the gasifier tar diminished the tumor-initiating activity of the 
PAH-enriched fraction at one dose level, but not at another. 20 
refs., 1 fig., 2 tabs. 


14725 (DOE/ER—0185/3) Research in Progress: FY 
1986. Summaries of projects sponsored by the Office of 
Health and Environmental Research, (USDOE Office of 
Energy Research, Washington, DC. Office of Health and 
Environmental Research). Jan 1986. 236p. NTIS, PC Al1/ 
MF AO01; GPO Dep. File Number DE86003693. 

This report provides a compilation of summaries of the re- 
search projects supported by the Office of Health and Environmen- 
tal Research (OHER) during Fiscal Year 1986. OHER conducts a 
basic and applied program in areas of health and environmental sci- 
ence in which the Department of Energy has responsibilities or 
unique capabilities. The Department sponsors a comprehensive pro- 
gram which includes the study of atmospheric, marine and terrestri- 
al process; molecular and subcellular mechanisms underlying 
human somatic and genetic processes and their responses to envi- 
ronmental toxicants; and epidemiology. Programs range from fun- 
damental studies in structural biology; through the development of 
advanced instrumentation for cell biology, neurobiology and radio- 
biology; to the creation of an entire field - nuclear medicine - 
which has had a profound impact on human health. 


14726 (INIS-mf—9626-Vol.1, pp 42-46) Health effects of 
air pollution in Japan and comparison of hazard indices of ef- 
fluents from fossil fuel and nuclear plants. Nishiwaki, Y.; 
Shah, S.M. (International Atomic Energy Agency, Vienna 
(Austria). Div. of a Safety); Kanoh, E.; oe aeat 
Y.; Asou, M.; Saeki, T. (Miyazaki Medical College e (Ja 
t. of Public Health); Ishikawa, E.; Imagawa, os 
zaki Medical College (Japan) Dept. of. Biochemistry); Yama- 
chi, Y.; Hirozumi, Y. (Osaka Prefectural Government 
(Japan) Dept. of Public Health). 1984. NTIS (US Sales 
), PC Al4/MF AOl. File Number DE85781216. 
(CONF-830995—Vol.1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

The dose-response relationship between prevalence rates of 
chronic bronchitis and sulphur dioxide are introduced. Based on the 
Air Quality Standards, various efforts have been made to reduce 
the concentrations of sulphur dioxide in the atmosphere. Conse- 
quently, the sulphur dioxide concentrations decreased. However, 
the atmospheric concentrations of nitrogen dioxide tended to in- 
crease gradually. It was therefore considered important to study the 
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health effects of nitrogen dioxide. In six different areas in Japan 
with varying atmospheric concentrations of nitrogen dioxide, an ex- 
tensive epidemiological survey was conducted with over 10,000 
school children 6 to 15 years old during the period 1979 to 1981. 
The prevalence rate of asthma was estimated to be 4.7 % for males 
and 2.1 % for females in the high NO2 concentration area, and 1.9 
% for males and 0.9% for females in the low NO: concentration 
area. For asthma-like symptoms, 12.2 % for males and 11.9 % for 
females was observed at the high NO» concentration area, and 7.1 
% for males and 5.9 % for females in the low NO: concentration 
area. The natural radioactivity from fossil-fuel power plants is also 
discussed. From the comparison of hazard indices of effluents from 
fossil-fuel and nuclear power plants, the hazard indices of air pollu- 
tion by SO. and NO2 may be considered most significant. In deci- 
sion-making on environmental protection and safety, it should be 
carefully considered whether a reduction of one type of risk might 
increase another type of risk. In order to ensure clean environment 
and to prevent acid rain disaster on forests it may be important to 
encourage development of cleaner nuclear power plants with small- 
er hazard indices. 


14727 (PNL-SA—12810) Harvester ant bioassay for as- 
sessing hazardous chemical waste sites. Gano, K.A.; Carlile, 
D.W.; Rogers, L.E. (Pacific Northwest Labs., Richland, 
WA (USA)). Dec 1984. Contract AC06-76RL01830. 22p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86005596. 

A technique was developed for using harvester ants, Pogon- 
omyrmex owhyeei, in terrestrial bioassays. Procedures were devel- 
oped for maintaining stock populations, handling ants, and exposing 
ants to toxic materials. Relative toxicities were determined by ex- 
posing ants to 10 different materials. These materials included three 
insecticides, Endrin, Aldrin, and Dieldrin; one herbicide, 2,4-D; 
three oil-like compounds, wood preservative, drilling fluid, and slop 
oil; and three heavy metals, copper, zinc, and cadmium. Ants were 
exposed in petri dishes containing soil amended with a particular 
toxicant. Under these test conditions, ants showed no sensitivity to 
the metals or 2,4-D. Ants were sensitive to the insecticides and oils 
in repeated tests, and relative toxicity remained consistent through- 
out. Aldrin was the most toxic material, followed by Dieldrin, 
Endrin, wood preservative, drilling fluid, and slop oil. 10 refs., 2 
figs., 2 tabs. 


14728 (SNV-PM—1792) Liming and forest production - 
literature review and revision of Swedish liming experiments. 
Popovic, B.; Andersson, F. (Statens Naturvaardsverk, 
Stockholm (Sweden)). Apr 1984. 109p. (In Swedish). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86750177. 


Eighteen experiments with Norway spruce and Scots pine 
have been reviewed and analysed. Liming with high doses has over 
a long period affected growth to different extents. The first 12-14 
years of the 70-year-long period of observation is characterized by 
a growth decline. This is followed by a slight growth increase 
during the rest of the experimental period. In summary, the exam- 
ined liming experiments show a dominating negative (but not statis- 
tically significant) growth development during shorter observation 
periods. It may be concluded that results from shorter observation 
periods do not give a complete picture of the effect of liming on 
tree growth. How can the observed growth pattern be explained. 
The most likely conclusion is that deteriorated availability of nitro- 
gen occurs with liming. An increased nitrogen imobilization will 
take place in nitrogen-deficient humus, i.e. humus with a high C/N 
ratio. Information from incubation experiments with humus from 
limed and nonlimed plots as well as changes in the nitrogen content 
of needles support this hypothesis. The boron content of needles 
decreases after liming as well as fertilization. This decrease corre- 
lates with the amount of damage to upper branches, especially in 
pine. The examined Swedish liming experiments so far yield limited 
information on the growth reactions of trees. Unsatisfactory statisti- 
cal layout of old experiments has led to an incomplete base today. 
A more systematic set of experiments considering species, age, soil 
type and deposition levels is necessary as well as moderate doses of 
lime and other basic material. 
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14729 Mutation in the A-globin gene detected in the 
progeny of a female mouse treated with ethylnitrosourea. 
Lewis, S.E.; Johnson, F.M.; Skow, L.C.; Popp, D.; Barnett, 
L.B.; Popp, R.A. (National Institute of Environmental 
Health Sciences, Research Triangle Park, NC). Proceedings 
of the National Academy of Sciences of the United States of 
America; 82: No. 17, 5829-5831(Sep 1985). Contract W-7405- 
ENG-26. 

A mouse with a variant hemoglobin was discovered during 
electrophoretic screening of (C57BL/6J x DBA/2J) F; progeny of 
females treated with ethylnitrosourea. The variant trait was trans- 
mitted as a simple Mendelian alternate at the Hbb locus in all 
crosses except those involving the original carrier of the mutation. 
The proband mouse which received the mutation directly from the 
mutagen-treated parent was a germinal mosaic for the mutant and 
normal Hbb/sup s/ alleles. The mutant allele was designated Hbb/ 
sup s2/. The mutant haplotype specifies both an electrophoretically 
fast hemoglobin band and a hemoglobin band in the normal B/sup 
single/ hemoglobin position. A comparison of the relative concen- 
trations of the two hemoglobins in Hbb/sup s2/ mice demonstrates 
preferential expression of the mutant gene. Analysis of the amino 
acid sequence of the variant B-globin revealed that the valine at po- 
sition 60 was changed to glutamic acid. The simplest mutation 
mechanisms for such an alteration is A x T — T x A transversion. 


14730 Contact-insensitive subpopulation in Syrian ham- 
ster cell cultures with a greater susceptibility to chemically 
induced neoplastic transformation. Nakano, S.; Ueo, H.; 
Bruce, S.A.; Ts’o, P.O.P. Johns Hopkins Univ., Baltimore, 
MD). Proceedings of the National Academy of Sciences of the 
United States of America; 82: No. 15, 5005-5009(Aug 1985). 
Contract AC02-76EV03280. 

The authors previously have identified a subpopulation of 
contact-insensitive (CS~) cells which lacks density-dependent inhi- 
bition of cell division in primary and low-passage cultures of Syrian 
hamster embryonic (SHE) fibroblastic cells. To determine whether 
these transient CS~ cells are more sensitive to carcinogenic/muta- 
genic perturbation, the susceptibility to neoplastic transformation 
and somatic mutation induced by N-methyl-N’-nitro-N-nitrosoguan- 
idine (ANNG) was examined in clonally isolated cell cultures con- 
taining various proportions of CS~ cells. The frequencies of mor- 
phological transformation, focus formation, and neoplastic transfor- 
mation showed a positive correlation to the proportion of CS~ cells 
in the treated cultures. In contrast, the frequency of MMNG-in- 
duced somatic mutation at the Na*, K*-ATPase locus was similar 
among cultures varying in their proportion of CS~ cells. Thus, 
there is a transient subpopulation of CS~ cells in primary SHE cell 
cultures that is more susceptible to neoplastic transformation al- 
though equally susceptible to induced point mutation. A possible 
relationship between the propensity of CS~ cells (versus CS* cells) 
to carcinogen-induced neoplastic transformation and the state of 
differentiation of the CS~ cells is discussed. 


14731 Effect of metals and other inorganic ions on soil 
microbial activity: soil dehydrogenase assay as a simple toxic- 
ity test. Rogers, J.E.; Li, S.W. (Battelle, Pacific Northwest 
Labs., Richland, WA). Bulletin of Environmental Contamina- 
tion and Toxicology; 34: No. 6, 8°8-865(Jun 1985). 

The purpose of this report is to illustrate the utility of the 
soil dehydrogenase assay as an effective primary test for assessing 
the potential toxicity of chemicals to soil microbial activity. In this 
manuscript the authors describe their use of the soil dehydrogenase 
assay in determining the effects of a number of potential toxic inor- 
ganic ions on soil microbial activity. The ions include Cu**, Mg”, 
Ni**, Zn**, NH,*, Cd**, Cr*2, F~, AsO4**, BOs*, and SO,*. 


14732 Cytochrome P-450 metabolic activity in embryonic 
and extraembryonic tissue lineages of mouse embryos, Peder- 
sen, R.A.; Meneses, J.; Spindle, A.; Wu, K.; Galloway, S.M. 
(Univ. of California, San Francisco). Proceedings of the Na- 
tional Academy of Sciences of the United States of America; 
82: No. 10, 3311-3315(May 1985). Contract AC03- 
76SF01012. 

Mouse morulae, blastocysts, and embryonic and extraem- 
bryonic tissue layers were examined for benzo[a]pyrene metabolism 
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by cytochrome P-450, using the sister chromatid exchange assay. 
Benzo[a]pyrene exposure in vitro increased sister chromatid ex- 
changes in blastocysts of all genetically responsive mice examined 
[BALB/cDub, C3H/AnfCum, and outbred Dub: (ICR) strains] but 
not blastocysts of the nonresponsive AKR/J strain. Benzo[a]pyrene 
treatment of responsive 7 1/2- and 8 1/2-day (post-implantation- 
stage) embryos, either intact or as separate tissue layers, increased 
sister chromatid exchanges in tissues of both embryonic and ex- 
traembryonic lineages - i.e., in the embryo proper, in isolated em- 
bryonic ectoderm, and in yolk sac, chorion, extraembryonic ecto- 
derm, and in yolk sac, chorion, extraembryonic ectoderm, and ex- 
traembryonic endoderm layers. These results indicate that cytoch- 
rome P-450 is active in most or all tissues of the early mammalian 
embyro. 


14733 Induction of transformation and continuous cell 
lines from normal human mammary epithelial cells after expo- 
sure to benzo[a]pyrene. Stampfer, M.R.; Bartley, J.C. (Law- 
rence Berkely Lab., CA). Proceedings of the National Acade- 
my of Sciences of the United States of America; 82: No. 8, 
2394-2398(Apr 1985). Contract AC03-76SF00098. 

Rapidly growing primary cultures of normal human mamma- 
ry epithelial cells (HMEC) were exposed to 1 pg of benzo[a]pyrene 
(B[a]P) per ml for two or three 24-hr periods. The B[a]P-treated 
populations consistently contained cells displaying a longer period 
of active growth in culture compared to the untreated control cells. 
Widespread heterogeneity in morphology and growth patterns was 
evidenced in these extended life (EL) cultures, with multiple se- 
quential changes in these parameters occurring during the course of 
their life in culture. Two apparently immortal continuous cell lines 
have thus far emerged from these EL cultures. The continuous 
lines do not appear to be malignantly transformed as they do not 
cause tumor formation in nude mice and show little or no anchor- 
age-independent growth. Nonetheless, they have acquired several 
properties characteristic of tumor-derived HMEC, which distin- 
guish them from their normal progenitors. Analysis of the multiple 
steps occurring in the EL cultures, as well as in the emergence of 
the continuous cell lines, could potentially elucidate the processes 
occurring during human epithelial cell carcinogenesis and escape 
from senescence. 


14734 Coordinate amplification of metallothionein I and 
II genes in cadmium-resistant Chinese hamster cells: implica- 
tions for mechanisms regulating metallothionein gene expres- 
sion. Crawford, B.D.; Enger, M.D.; Griffith, B.B.; Griffith, 
J.K.; Hanners, J.L.; Longmire, J.L.; Munk, A.C.; Stallings, 
R.L.; Tesmer, J.G.; Walters, R.A.; Hildebrand, C.E. (Los 
Alamos National Lab., NM). Molecular and Cellular Biology; 
5: No. 2, 320-329(Feb 1985). 

The authors describe here the derivation, characterization, 
and use of clonal cadmium-resistance (Cd/sup r) strains of the Chi- 
nese hamster cell line CHO which differ in their metallothionein 
(MT) induction capacity. By nondenaturing polyacrylaminde gel 
electrophoresis, the authors showed that the stable Cd/sup r/ phe- 
notype is correlated with the augmented expression of both isome- 
tallothioneins (MTI and MTII). In cells resistant to concentrations 
of CdCl, exceeding 20 *M, coordinate amplifications of genes en- 
coding both isometallothioneins was demonstrated by using cDNA 
MT-coding sequence probes and probes specific for 3'-noncoding 
regions of Chinese hamster MTI and MTII genes. Molecular and in 
situ hybridization analyses supported close linkage of Chinese ham- 
ster MTI and MTII genes, which the authors have mapped previ- 
ously to Chinese hamster chromosome 3. This suggests the exist- 
ence of a functionally related MT gene cluster in this species. Am- 
plified Cd/sup r/ variants expressing abundant MT and their corre- 
sponding Cd/sup s/ parental CHO cells should be useful for future 
studies directed toward elucidating the mechanisms that regulate 
expressions of the isometallothioneins. 59 references, 8 figures. 


14735 Effects of air pollutants on plant-pathogen interac- 
tions. Laurence, J.A. (Cornell Univ., Ithaca, NY). Zeitschrift 
fuer Pflanzenkrankheiten und Pflanzenschutz; 87: No. 2/3, 
156-172(1981). Contract AC02-77EV04368. 

Air pollutants can affect the plant - plant pathogen interac- 
tion. Over the past several years, research on this topic has resulted 
in a few generalities and many unanswered questions. This study is 
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a review of the literature concerning air pollutant - plant - plant 
pathogen interactions. In addition, interpretations for some of the 
pertinent results are presented, and possible directions for the future 
are offered. 


14736 Lead uptake by perennial ryegrass and radishes 
from air, water and soil. Ter Haar, G.L.; Dedolph, R.R.; 
Holtzman, R.B.; Locas, H.F. Jr. (Argonne National Lab., 
IL). Environmental Research; 2: 267-271(1969). 

Grass and radishes were grown in a specially construeted 
growth chamber with either normal or filtered air, while either dis- 
tilled or lead-containing water was applied either to the leaves or to 
the soil surface. The experimental design was randomized complete 
block with factorial arrangement of treatments while the results 
were analyzed by the associated analysis of variance technique. The 
lead content of grass grown in filtered air was 2.5 ug/g while that 
grown in unfiltered air was 5.2 ug/g. These values are different at 
the 1% level of significance. The uptake of lead from the water ap- 
plied either to the foliar parts or to the soil surface was not signifi- 
cant at the 5% level, and was the same as for grass grown in fil- 
tered air. These measurements indicate that half of the lead content 
of grass and nearly all of that in radishes was obtained from the soil 
with little adsorption from simulated rainfall. 
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14737 (AD-A—159512/3/XAB) Effects of long-term low- 
level radiofrequency radiation exposure on rats. Volume 9. 
Summary. Final report, June 1980-July 1984. Guy, A.W.; 
Chou, C.K.; Kunz, L.L.; Crowley, J.; Krupp, J. (Washing- 
ton Univ., Seattle (USA). Bioelectromagnetics Research 
Lab.). Aug 1985. 24p. (SR—29). NTIS, PC A02/MF AOl1. 

For 25 months, 100 male SPF rats were exposed to pulsed 
2450-MHz circularly polarized microwaves at an average power 
density of 0.48 mW/cm?. Another 100 rats served as sham-exposed 
controls. This report summarizes the results of the eight previous 
volumes, which reported on measurements of 155 parameters. For 
most of the parameters no statistical difference was found between 
the exposed and sham-exposed groups. This report discusses a few 
end points that were statistically different. 


14738 (DOE/CE/76007—T1) Highlights of technical 
support to the Department of Energy, Electric Energy Sys- 
tems Division, Electric Power and Transmission Programs. 
Final technical report, 1982-1985. (Aerospace Corp., Wash- 
ington, DC (USA). Government Support Div.). Nov 1985. 
Contract AC01-82CE76007. 19p. NTIS, PC A02/MF AO}; 
GPO Dep. File Number DE86002981. 

DOE/EES is currently sponsoring a broad-based, multidisci- 
plinary research program to identify and characterize biological ef- 
fects that may be induced by electromagnetic fields associated with 
high-voltage 60-Hz and direct current overhead transmission lines. 
Technical support and management assistance encompassed the nu- 
merous tasks in program management, program development, and 
program coordination and are summarized in this report. 


14739 (PB—85-245868/XAB) Engineering assessment of 
the potential impact of federal radiation protection guidance 
on the AM, FM, and TV broadcast services. Gailey, P.C.; 
Tell, R.A. (Office of Radiation Programs, Las Vegas, NV 
(USA)). Apr 1985. 190p. (EPA/520/6—85/011). NTIS, PC 
A09/MF AO1. 

The report describes an engineering analysis of the potential 
impact of proposed EPA Federal Radiation Protection guidance for 
radiofrequency radiation on the broadcast industry. The study was 
performed by developing computer models of the radiofrequency 
radiation on the ground near broadcast stations and applying the 
models to data bases of the stations. The models were developed 
using theoretical predictions, empirical data and an existing numeri- 
cal electromagnetic code, and compared with field study data and 
other prediction techniques to determine their accuracy. Variations 
of the models incorporating possible mitigation strategies were ap- 
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plied in conjunction with the original models so that the number of 
effective fixes could also be studied. Descriptions of the models and 
the results of the study are presented. 


57 HEALTH AND SAFETY 
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14740 (DOE/ER/60138—2) Improving the characteriza- 
tion and treatment of uncertainty in health and environmental 
risk assessments, Final report. Morgan, M.G.; Henrion, M. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Engineering and Public Policy). Dec 1985. Contract AC02- 
83ER60138. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005743. 

Uncertainty plays a centrally important role in health and 
environmental risk assessment. However, in the majority of quanti- 
tative health and environmental risk assessments the characteriza- 
tion and treatment of this uncertainty has been quite inadequate. 
We have worked on several aspects of the problem of improving 
such treatment. First, we have made a variety of improvements in 
the C-MU developed Demos computer based modeling environ- 
ment, and have also prepared a Demos user tutorial to assist new 
users who want to use this software environment for the treatment 
of uncertainty in their risk analyses. Second, we conducted a re- 
search workshop on the problems of classifying sources of uncer- 
tainty and the problems of propagating uncertainty through models. 
This report includes a working paper on these subjects. Third, in a 
cooperative effort that has also involved NSF and other support, 
we have been engaged in the preparation of a monograph titled 
Uncertainty: A guide to the characterization and treatment of un- 
certainty in risk and other quantitative policy analysis. A detailed 
outline of this monograph is presented in this report. 


14741 (GAO/RCED—85-59) Management improvement 
could enhance enforcement of Coast Guard marine safety pro- 
grams. (General Accounting Office, Washington, DC 
(USA). Resources, Community and Economic Development 
Div.). 15 Aug 1985. 57p. General Accounting Office, Box 
6015, Gaithersburg, MD 20760. File Number T186900603. 

Report to The Honorable Elizabeth H. Dole, the Secretary 
of Transportation. 

In managing its marine safety programs, the Coast Guard pe- 
riodically inspects and boards vessels entering the United States to 
determine compliance with safety regulations. The Coast Guard 
uses data on vessels’ enforcement history to assist it in determining 
those warranting inspection and boarding. The Coast Guard also 
relies on data from its field units to assist it in making personnel 
resource determinations. GAO found that the Coast Guard used in- 
accurate and incomplete information in its oversight of enforcement 
activities at the field level. Accordingly, GAO is recommending 
that the Coast Guard improve its collection, analysis, and use of in- 
formation on marine industry activities to execute its marine safety 
responsibilities more effectively. The Department of Transportation 
said that the Coast Guard is aware of the GAO identified weak- 
nesses and has taken steps to improve many of the issues brought 
out in this report. 


14742 (UCRL—93416) Spatial data handling capabilities 
in emergency response. Walker, H. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1985. Contract W-7405- 
ENG-48. 14p. (CONF-851252—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005089. 

From Geographic information systems in the government 
bate = — VA, USA (10 Dec 1985). 

e ability of organizations to respond effectively to emer- 
gencies requires the utilization of many types of data. For the At- 
mospheric Release Advisory Capability (ARAC), an operational 
system at the Lawrence Livermore National Laboratory which 
provides assessments of the environmental consequences of an acci- 
dental release of radioactive material, much of the necessary data 
are geographical in nature. In support of this operation, a system 
has been created that integrates numerical models, data acquisition 
systems, data analysis techniques, and professional staff. The ARAC 
system relies on two types of spatial data. First, digital terrain data 
is used as input to atmospheric models and, when presented in a 
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graphical form, also serve to orient ARAC staff in unfamiliar areas. 
Secondly, geographic features (roads, rivers, political boundaries) 
are used as a base map to provide a reference frame for the graphi- 
cal output from the ARAC models. A terrain system has been de- 
veloped that provides terrain data at 500 meter resolution around 
any location in the conterminous United States within five minutes 
after an emergency notification. The ability to quickiy create an ap- 
propriate base map using paper map products and digital map data 
also exists. Interactive computer graphics is an essential part of 
both the terrain and base mapping systems because it is the most 
effective means to view large amounts of data in a time-intensive 
environment. 13 refs., 6 figs. 
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14743 (AERE-R—11574) Specification of a test problem 
for HYDROCOIN Level 1 Case 1: transient flow from a 
borehole in a fractured permeable medium. Hodgkinson, D.; 
Barker, J. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Theoretical Physics Div.). Apr 1985. 25p. 
H.M. Stationery Office, London, price Pound 5.00. 

This paper specifies a test problem which is to be used to 
verify the numerical accuracy of groundwater flow codes, as part 
of the international HYDROCOIN project. The problem involves 
the transient flow of water from a borehole into a permeable 
medium containing a single fracture. The analytical solution is pre- 
sented and the results are tabulated for a particular set of parameter 
values. 


14744 (PB—86-102035/XAB) Stratigraphic study of 
beach features on the southwestern shore of Lake Michigan: 
new evidence of Holocene lake-level fluctuations. Environ- 
mental geology notes. Larsen, C.E. (Illinois State Geological 
Survey, Champaign (USA)). 1985. 39p. (IL/SGS/EGN— 
112). NTIS, PC A03/MF AO1. 

Research conducted in the Chicago area over the past 
decade has resulted in detailed interpretation of changes. Strati- 
graphic studies, coupled with radiocarbon dating, indicate that con- 
spicuous fluctuations of Lake Michigan have occurred during the 
past 2,000 years - a period previously recognized as one of relative- 
ly stable levels. Results of this study indicate a pattern of lake level 
changes not discernible in the 125-year historically recorded and 
measured changes; the historically recorded changes in lake level 
represent only part of a long-term, naturally fluctuating trend that 
in some cases may have exceeded the maxima and minima of the 
historically-recorded lake levels. 


14745 (USGS-OFR—85-540) Uranium-trend dating of 
quaternary deposits in the Nevada Test Site area, Nevada and 
California. Rosholt, J.N.; Bush, C.A.; Carr, W.J.; Hoover, 
D.L.; Swadley, W.C.; Dooley, J.R. Jr. (Geological Survey, 
Lakewood, CO (USA)). 1985. Contract AI08-78ET44802. 
75p. NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE86004538. 

The uranium-trend dating method has been used to estimate 
the ages of alluvium, colluvium, altered volcanic ash, and eolian de- 
posits in the Nevada Test Site area. For dating of deposits of 5000 
to 800,000 years age, the open-system technique consists of deter- 
mining a linear trend from analyses of four to ten channel samples 
collected at different depths in a depositional unit, or in the soil 
profile formed in a depositional unit. The concentrations of 7**U, 
234UJ, °Th, and *5*Th are accurately determined for each sample 
where analyses are made on subsamples of the less-than-2-mm-size 
fraction. Isotopic concentrations are determined by alpha spectrom- 
etry utilizing radioisotope dilution techniques. Analyses of 36 
sample suites are included in this report; U-trend dates were deter- 
mined on 31 of these suites establishing the age ranges for deposi- 
tion of four stratigraphic units at the Nevada Test Site. Median 
ages for these deposits indicate ages of 40 +- 15 Ka for Q2a sedi- 
ments, 170 +- 40 Ka for Q2b sediments, 270 +- 50 Ka for the 
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younger Q2c stratigraphic unit and 440 +- 60 Ka for the older Q2c 
unit. Q2s stratigraphic units range in age from about 200 to 500 Ka. 
Uranium-trend ages of laminar carbonate deposits indicate the time 
of strong calcium carbonate development rather than the time of 
deposition of their older host sediments. 19 refs., 35 figs., 5 tabs. 
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14746 (ITEF—40(1982)) Role of ionizing radiation in ge- 
ological processes of organic matter carbonification. Pi- 
menov, G.G.; Byakov, V.M.; Stepanova, O.P. (Gosudarst- 
vennyj Komitet po Ispol’zovani) yu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1982. vp. (In Russian). 

A hypothesis is being developed according to which meta- 
morphism of organic matter in nature is a result of a long-term 
effect not only of the Earth’s interior but also of natural ionizing 
radiations from the matter-contained radioactive isotopes of urani- 
um family. An equation is suggested that binds the degree of meta- 
morphism of organic matter (expressed in carbon content) with the 
age of an enclosing rock, its maximum paleotemperature and urani- 
um content. A probable role of natural ionizing radiations in the 
processes of regional metamorphism of the mineral matter of sedi- 
mentary rocks (up to granitization) and, partucularly, in radiation- 
chemical synthesis of hydrocarbons in aqueous solutions of porous 
crystalline rocks is pointed out. 50 references, 9 figures, 5 tables. 
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REFER ALSO TO CITATION(S) 12714, 13786 


14747 (BMI/ONWI—578) Organic geochemistry of deep 
ground waters from the Palo Duro Basin, Texas: implications 
for radionuclide complexation, ground-water origin, and pe- 
troleum exploration. Means, J.L.; Hubbard, N.J. (Battelle 
Memorial Inst., Columbus, OH (USA)). May 1985. Contract 
AC02-83CH10140. 94p. NTIS, PC A05/MF A01; GPO 
Dep. File Number DE86004900. 

This report describes the organic geochemistry of 11 
ground-water samples from the Palo Duro Basin, Texas and dis- 
cusses the implications of their organic geochemical compositions 
in terms of radionuclide complexation, ground-water origin, and the 
petroleum potential of two candidate repository sites in Deaf Smith 
and Swisher Counties. Short-chain aliphatic acid anions are the 
principal organic constituents present. Stability constant data and 
simple chemical equilibria calculations suggest that short-chain ali- 
phatic acids are relatively weak complexing agents. The extent of 
complexation of a typical actinide by selected inorganic ligands 
present in these brines is expected to far outweigh actinide com- 
plexation by the aliphatic acid anions. Various lines of evidence 
suggest that some portion of the bromide concentrations in the 
brines is derived from the same source as the short-chain aliphatic 
acid anions. When the postulated organic components are subtract- 
ed from total bromide concentrations, the origins of the Palo Duro 
brines, based on chloride versus bromide relationships, appear 
largely consistent with origins based on isotopic evidence. The 
short-chain aliphatic acid anion content of the Palo Duro brines is 
postulated to have been much greater in the geologic past. Aliphat- 
ic acid anions are but one of numerous petroleum proximity indica- 
tors, which consistently suggest a greater petroleum exploration po- 
tential for the area surrounding the Swisher County site than the 
region encompassing the candidate site in Deaf Smith County. 
Short-chain aliphatic acid anions appear to provide a useful petrole- 
um exploration tool as long as the complex reactions that may 
dimish their concentrations in ground water are recognized. 71 
refs., 10 figs., 10 tabs. 


14748 (CONF-8406134—) Workshop on fundamental geo- 
chemistry needs for nuclear waste isolation. Heiken, J.H. 
(ed.). “Los Alamos National Lab., NM (USA)). Sep 1985. 
197p. NTIS, PC A09/MF A01; 1; GPO Dep. File Number 
DE86005835. 
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From Workshop on fundamental geochemistry needs for nu- 
clear waste isolation; Los Alamos, NM, USA (20 Jun 1984). 

In their deliberations, workshop participants did not attempt 
to incorporate the constraints that the 1982 National Nuclear Waste 
Management Policy Act placed upon the site-specific investigations. 
In particular, there was no attempt to (1) identify the research areas 
that apply most strongly to a particular potential repository site, (2) 
identify the chronological time when the necessary data or knowl- 
edge could be available, or (3) include a sensitivity analysis to 
prioritize and limit data needs. The workshop participants felt these 
are the purview of the site-specific investigations; the purpose of 
the workshop was to discuss the generic geochemistry research 
needs for a nuclear waste repository among as broad spectrum of 
individual scientists as possible and to develop a consensus of what 
geochemical information is important and why. 


14749 (FLPU—84-3) Geochemical interactions of simu- 
lated borosilicate waste glass, granite and water at 100-350°C 
and 50MPa. Savage, D. (British Geological Survey, 
Keyworth (UK). Fluid Processes Research Group). Apr 
1984. 77p. NTIS (US Sales Only), PC A05/MF A011. File 
Number DE86700586. 

Four interactions experiments involving a simulated borosili- 
cate waste glass, granite and deionised water have been carried out 
at 100°, 150°, 200° and 350°C at a total pressure of 50 MPa to simu- 
late the near-field geochemistry of a high level waste repository in 
granite. Experiments were conducted in gold-titanium cell, direct 
sampling autoclaves for run durations of 200 days (100°, 150° and 
200°C) and 30 days (350°C), during which time solution samples 
were extracted for the analysis of 25 chemical species. Solid phases 
retrieved at the end of the experiments were examined using X-ray 
diffraction and scanning electron microscopy. The high tempera- 
ture speciation characteristics and degrees of mineral saturation of 
the fluids were investigated using the geochemical software pack- 
ages, EQ3 and SOLMNEQ. 
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REFER ALSO TO CITATION(S) 12824, 12825, 15027 


14750 (CMI-R—831182-1) Proceedings of Seminar on 
ODAS Technology. (COST-43 Tech. Doc. No. 100). Kvinge, 
T. (ed.). (Christian Michelsens Inst. for Vitenskap og 
Aandsfrihet, Bergen (Norway)). Dec 1983. 427p. (CONF- 
8306285—). NTIS (US Sales Only), PC A19/MF AO1. File 
Number DE86750609. 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

The COST-43 project was formally set up in 1979 in re- 
sponse to the conclusions of a major study of the need for realtime 
meteorological and oceanographic data from the Continental Shelf 
Region of Europe. These proceedings are from the third COST-43 
seminar on ODAS (Ocean Data Acquisition Systems) technology, 
held in June 1983 in Reading, UK. The proceedings contain 26 
papers. Separate abstracts were prepared for 11 papers in the pro- 
ceedings. 


14751 (CMI-R—831182-1, pp 30-44) Surface current 
mapping with self positioning drifting buoy. Dec 1983. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86750609. (CONF- 8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

Knowledge related to surface currents is of great importance 
in connection with studies of the drift and spread of oil slicks. A 
self positioning freely drifting buoy has been designed for the pur- 
pose of obtaining data on the surface current pattern. The drifter is 
equipped with a specially built receiver for detailed positioning and 
a satellite positoning system for remote surveillance. The drifter has 
been operated on the Norwegian Continental Shelf since 1978 and 
has functioned very satisfactorily. The data obtained from the drift- 
ing buoy experiments have given valuable information on residual 
current conditions in oil drilling areas. Information on the residual 
current circulation is an important input to oil drift simulation 
models. The data obtained from the experiments will thus improve 
the quality of risk analysis regarding accidental oil spills and con- 
tribute to better oil contingency planning. 3 references. 
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14752 (CMI-R—831182-1, pp 65-82) Development of an 
integrated telemetring oceanographic/meteorological data 
buoy. Dec 1983. NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE86750609. (CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

The increasing oil activity in the North Sea has resulted in a 
need for real-time oceanographic and meteorological data. To meet 
this demand an integrated buoy system, which can provide all the 
relevant data, has been developed. The buoy system is called 
TOBIS III (Telemetring oceanographic buoy, integrated system). 
The following environmental parameters are measured and trans- 
mitted to a nearby station: Wave height, residual current in the 
wave-zone, wind speed and direction, barometric pressure, solar ra- 
diation and air temperature. Except for the current measurement no 
calculations on the measurements are performed in the buoy 
system. The experiments so far with the system have proven that 
the heave- and roll-response of the buoy is satisfactory. The inte- 
grated system offers a unique possibility to correlate different envi- 
ronmental parameters (wind, wave and current), and thus better es- 
timates of the residual current in the wave-zone may be obtained. 3 
references. 


14753 (CMI-R—831182-1, pp 98-109) Application of 
ODAS data in wave modelling, Dec 1983. NTIS (US Sales 
Only), PC A19/MF AOI. File Number DE86750609. 
(CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

The paper briefly describes the operational numerical wave 
prediction system and identities the input of real-time wave and 
wind data. It is shown that regular and accurate real-time meteoro- 
logical data over the sea form the most important contribution to- 
wards day-to-day numerical wave forecasts through their inclusion 
in an atmospheric assimilation model, which provides wind fields 
for a wave hindcasting cycle. The general uniformity of wave cli- 
mate in the open seas suggests that a fairly sparse buoy network is 
sufficient here, however, for continental shelf waters the local vari- 
ations of depth call for a much denser network if progress is to be 
made in understanding wave prcesses in these regions. In conclu- 
sion, the need for and application of all forms of ODAS type data 
in the operation, development and verification og wave models 
have been demonstrated. 


14754 (CMI-R—831182-1, pp 110-126) ODAS technolo- 
gy. Dec 1983. NTIS (US Sales Only), PC A19/MF AO1. 
File Number DE86750609. (CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

Ocean Data Acquisition Systems (ODAS) were introduced 
some 20 years ago, and today various types of ODAS play an in- 
creasingly important role in data acquisition. From a technical 
point of view ocean data acquisition technology may be broken 
down into the following four tropics: sensors, data acquisition and 
transmission, platform technology and ODAS operation. A review 
of the state of the art of this technology today is given. The con- 
clusion is drawn that further research and development is needed to 
improve the observation system with respect to: long-term stable 
sensors, spatial representativity, consistency in data from the vari- 
ous types of ODAS, transfer of oceanographic data to surface 
buoys for real-time data acquisition and mooring techniques for 
deep-sea platforms. Although ODAS stations have been operated 
for a considerable time, they have no legal status. This problem has 
been raised and will be discussed in the relevant International Mari- 
time Organization committees. 


14755 (CMI-R—831182-1, pp 127-141) Automatic weath- 
er station for oil platforms. 1983. NTIS (US Sales 
Only), PC A19/MF A0Ol. File Number DE86750609. 
(CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

A project to equip three North Sea platforms with automatic 
weather station (AWS) systems was initiated in the late 1970s. Data 
from these three platforms are routinely acuired in real time by the 
London Weather Centre (LWC) to assist in preparation of their 
North Sea forecasts. Currently LWC produces some 2750 forecasts 
per month to aid in platform operations. At the present time AWS 
systems cannot provide all the data required for the synoptic obser- 
vations. Therefore, where manual observations are available, it 
makes sense to provide systems which can accept visual/manual 
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data to supplement automatic measurements. Thus the system that 
has been evolved for oil and gas platforms recognises the value of 
visual data and also provides local displays for use by platform per- 
sonnel. The platform system consists of the meteorological and 
oceanographic sensors with their interfaces and a remote display, 
the data ascuisition circuits, a microcomputer with visual unit, a 
telecommunications interface and, for recording climatological data, 
a tape recorder. Each section operates independently, which makes 
it possible to obtain data manually from the remote display, even if 
the data acquisition circuits fail. The first AWS system to be in- 
stalled on an oil platform has now been operating sucessfully, with- 
out significant loss of data, for over three years. 2 references. 


14756 (CMI-R—831182-1, pp 169-181) Report on buoy 
technology. Dec 1983. NTIS ws Sales Only), PC A19/MF 
AO1. File Number DE86750609. (CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

Buoy technology has developed steadily since the first 
Ocean Data Acquisition Systems (ODAS) were introduced some 20 
years ago. A description is given of some newer types of buoys, 
both moored and drifting, that have been constructed and deployed 
into the sea. Data has been transmitted to shore by HF in the 4 
MHz band and via Nimbus F satellite since 1975. Service Argos has 
been used since it started operating in 1978. Special capsules devel- 
oped for use in the Arctic and Antarctic Regions are briefly men- 
tioned. 


14757 (CMI-R—831182-1, pp 246-254) Sensor chain for 
real-time collection of ic data. Dec 1983. NTIS 
(US Sales Only), PC A19/MF AOl. File Number 
DE86750609. (CONF- 8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

In the past, ocean data acquisition systems in the open sea 
have provided primarily meteorological data, as well as some near- 
surface oceanographic data. The reason for this has been the lack 
of a suitable, easy-to-use data link between the telemetring surface 
buoy and the submerged oceanographic instruments. The demand 
for real-time oceanographic data is increasing, and a research 
project has therefore been undertaken to develop a reliable and 
cost-effective communication link. Among the various methods 
used for underwater communication, it was decided to concentrate 
on the inductively coupled sensor principle, and the chosen solution 
is explained and illustrated. A 120 m long prototype sensor chain 
with four sensors mounted at 10m, 20m, 60m and 120m depth was 
deployed in a fjord near Bergen. Data from the Buoy was transmit- 
ted via satellite through the Service Argos, in a test period of four 
months. Three of the sensors functioned perfectly througout the 
whole test period, and no faulty data were detected. The fourth 
sensor did not respond to interrogations for a period of one week 
after deployment, but afterwards functioned satisfactorily. 


14758 (CMI-R—831182-1, pp 260-285) Experience with 
oceanographic bifoys in remote areas. Dec 1983. NTIS (US 
Sales Only), PC A19/MF AO1. File Number DE86750609. 
(CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

An oceanographic data buoy has been developed to meet the 
need for real time environmental data collection in more hostile and 
remote locations. A descripton is given of the experiences with this 
buoy and the ARGOS surveillance system on Haltenbanken, Traen- 
abanken and the Oseberg field in the North Sea. It is concluded 
that the buoys have shown an excellent survival record, despite 
being moored in seven conditions with up to 25 m/s mean winds 
and 20 m waves, experienced during the first four operational 
years. Data from two measuring periods during the winter 1982-83 
have been examined for physical acceptability. Highly energetic 
swells at frequencies ciose to the eigenfrequency of semi-submersi- 
ble drilling platforms have been observed. The first period consid- 
ered, shows the simultaneous arrival of two distinct swell trains, 
well separated in frequency and direction, whilst the second period 
shows a more broadband swell arrival. 5 references. 


14759 (CMI-R—831182-1, pp 341-353) COST-43. A 
review of the past, a look to the future. Dec 1983. NTIS (US 
Sales Only), PC A19/MF AO01. File Number DE86750609. 
(CONF-8306285—). 
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From COST-43 seminar; Reading, UK (14 Jun 1983). 

COST-43 was formally set up in 1979 in response to the con- 
clusions of a major study of the need for real-time meteorological 
and oceanographic data from the Continental Shelf region of 
Europe. The first point to be remembered in assessing the first four 
years of COST-43, is that the aims of the project were experimen- 
tal. It was intended to show by experiment that an European Conti- 
nental Shelf network of ODAS (Ocean Data Acquisition Systems) 
was a viable proposition, and to point the way to a more permanent 
future system. When the project began in 1979, there were no 
moored buoys giving real-time meteorological and oceanographic 
data on a routine basis from the European Continental Shelf, and 
very few other ODAS. The technical solutions now offered to 
mooring problems, to sensor design and interfacing, to sensor expo- 
sure problems to telecommunications and to hull design, have all 
improved and in some cases nervly geneated from the experience 
gained in the project. In 1983 agreement was reacted on the form 
and substance of an extension of the COST-43 for a further four 
years. The overall aims remain unchanged, but there is a clear need 
to capitalize upon the technical solutions which have been devel- 
oped in the experimental work, by pressing them from the experi- 
mental stage into the more rigorous role demanded by operational 
use. For the future beyond 1987, discussions must begin with such 
bodies as the World Meteorological Organization and the Intergov- 
ernmental Oceanographic Commision to establish a modus operandi 
for the long term operational future of a jointly established ODAS 
network around Europe. 6 references. 


14760 (CMI-R—831182-1, pp 354-370) Regional oper- 
ational drifting buoy network. Dec 1983. NTIS (US Sales 
Only), PC A19/MF AOl. File Number DE86750609. 
(CONF-8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

To investigate the benefits of drifting buoys within a limited 
ocean area, the Norwegian Meteorological Institute initiated a 
project for operation of drifting buoys in the Norwegian Sea. Ini- 
tially the plan was to have 10 buoys in operation at any time over a 
period of 3 years. Later on the project was extended to cover also 
the Barents Sea, and the number of buoys was increased to 14. The 
first buoys were deployed in April 1982. One of the requirements 
was real-time use of the collected observations, which means that 
they were to be used in the daily operational weather forecasting 
service together with conventional data. After 14 months of oper- 
ational experience there is reason to believe that a network of drift- 
ing buoys is a cost effective operation system. 


14761 (CMI-R—831182-1, pp 371-381) Network of data 
buoys in the USA. Dec 1983. NTIS (US Sales Only), PC 
A19/MF AOl. File Number DE86750609. (CONF- 
8306285—). 

From COST-43 seminar; Reading, UK (14 Jun 1983). 

A description is given of the buoy systems, both moored and 
drifting, currently in use and under development by the National 
Oceanic and Atmospheric Administration Data Buoy Center. The 
moored buoy systems include 10 m and 12 m discus hulls and 
smaller boatshaped hull moored from coastal waters to deep waters 
of 600 m. A small, costal buoy system using 3 m discus hull, is 
under development. Small drifting buoys are used to gather meteor- 
ological and oceanographic data for scientific studies of large areas 
of the ocean and some are being investigated to supply meteorolog- 
ical data for synoptic weather analysis. 2 references. 


14762 (NHL—284015) Current and wave measurements 
at block 31/6 with TOBIS III buoy. Results and experience. 
Hansen, S.E.; Kollstad, T. (Norges Hydrodynamiske Lab., 
Trondheim). 27 Jan 1984. 92p. NTIS (US Sales Only), PC 
A05/MF A0Oi. File Number DE86750242. 

A description is given of real time measurements with a 
buoy system, of waves and current at block 31/6 of the Troll field 
in the North Sea. Both wave and current measurements were trans- 
mitted directly in the VHF and HF frequency band to a nearby 
semi-submersible platform, in order to give information of the sea 
state. Satisfactory transmission of the wave measurements via HF 
was obtained. In the beginning several problems with the VHF 
transmission of current data to the platform were experienced. 
Later a second buoy was deployed with an ARGOS satellite tele- 
metering system. This system functioned very satisfactorily and 
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gave regular true time information of the sea current velocity and 
the sea temperature. 


14763 Frictional response of continental shelf water to 
local wind forcing. Schwing, F.B.; Oey, L.; Blanton, J.O. 
(Skidaway Institute of Oceanography, Savannah, Georgia 
31416). Journal of Physical Oceanography; 15: No. 12, 1733- 
1746(Dec 1985). Contract AS09-80EV 10331. 

Because or relatively strong tidal currents and little stratifi- 
cation, the response of continental shelf water to wind off South 
Carolina is predominantly frictional and barotropic. Currents meas- 
ured at the 10, 30 and 40 m isobaths were highly coherent with 
wind and coastal sea level (CSL). Alongshelf current at 10 m re- 
sponded rapidly to wind oscillations and led CSL by 6—12 hours at 
periods greater than 2 days. Coastal sea level led, or was in phase 
with, alongshelf currents at the 30 and 40 m isobaths. 


64 PHYSICS I 


6401 Astrophysics And Cosmology 
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14764 (AD-A—158566/0/XAB) Peak flux density spectra 
of large solar radio bursts and proton emission from flares. 
Cliver, E.W.; McNamara, L.M.; Gentile, L.C. (Air Force 
Geophysics Lab., Hanscom AFB, MA (USA)). 1 Jul 1985. 
18p. (AFGL-TR—85-0176). NTIS, PC A02/MF AO1. 

The authors have reexamined the relationship between U- 
shaped peak flux density microwave spectra and solar proton 
events for approx. 200 large (Sp > or = 2 GHz) > or = 800 solar 
flux units (sfu)) microwave bursts (1965-1979). The radio spectra 
fell into two basic classes: U-shaped, with two maxima (> or = 
800 sfu) in the range from 200 MHz to > or = 10 GHz (59% of 
all events), and cutoff spectra, with a maximum > or = 800 sfu at 
f > or = 2 GHz and Sp (200 MHz) < 100 sfu (18%). Nine per- 
cent of the events had intermediate spectra with a maximum > or 
= 800 sfu at f > or = 2 GHz and 100 sfu < or = Sp (200 MHz) 
< 800 sfu. The authors were unable to classify 15% of the events 
because of incomplete data. The associations of the three classes of 
spectra with type II (and/or type IV) meter-wavelength bursts and 
> 10-MeV proton events of any size (> or = 0.01 protons/sq cm/ 
s/sr) are as follows: U-shaped: type II/IV (90% of large micro- 
wave bursts with U-shaped spectra are associated with type II/IV 
events), protons (77%); intermediate: type II/IV (78%), protons 
(73%); and cutoff: type II/IV (22%), protons (33%). These statis- 
tics affirm various lines of evidence linking coronal shock waves 
and interplanetary proton events. They also suggest that the meter 
wavelength branch of the U-shaped spectrum may be attributable 
to second-phase (versus flash phase) accelerated electrons. This 
latter supposition was examined, and it was found, that it cannot be 
true in general. 


14765 (AD-A—158945/6/XAB) Investigation of dust as- 
sociated with shell stars. Final report 1984-1985. Boehle, 
M.S. (Naval Academy, Annapolis, MD). 9 May 1985. 124p. 
(USNA-TSPR—131). NTIS, PC A06/MF A0O1. 

This project investigated the association of dust with shell 
stars. Shell stars are identified by emission lines in their spectra, 
which have been produced in a shell of hot gas surrounding the 
star. Additional observed properties have indicated the presence of 
dust, but the direct association of dust with individual shell stars 
has not been demonstrated conclusively. The first phase of this 
project was designed to show the presence of dust around the two 
shell stars, and the second phase investigated their variability. The 
technique used for both phases was photoelectric photometry. Two 
sets of filters, broad band and narrow band, were used, in two pho- 
tometers. The color index obtained from the broad band filters can 
detect the effects of dust on the star’s light and, when compared to 
neighboring stars, can show whether the dust is directly associated 
with the star. Variability was searched for, using both sets of filters. 
AB Aurigal was not found to have a significant amount of circum- 
steller dust, but FS Canis Major has a strong indication of circum- 
steller dust and its observed variability has been shown to be a 
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result of its circumsteller dust shell and not any variation of its 
actual physical properties. 


14766 (AD-A—158984/5/XAB) Sun and nearby stars: 
microwave observations at high resolution. Lang, K.R.; 
Kundu, M.R. (Tufts Univ., Medford, MA (USA). Dept. of 
Physics). 5 Apr 1985. 10p. NTIS, PC A02/MF AOl1. 

High-resolution microwave observations are providing new 
insights into the nature of active regions and eruptions on the sun 
and nearby stars. The strength, evolution, and structure of magnetic 
fields in coronal loops can be determined by multiple-wavelength 
observations with the Very Large Array. Flare models can be 
tested with Very Large Array snapshot maps, which have angular 
resolutions of better than 1 second or arc in time periods as short as 
10 seconds. Magnetic changes that precede solar eruptions on time 
scales of tens of minutes involve primarily emerging coronal loops 
and the interactions of two or more loops. Magnetic reconnection 
at the interface of two closed loops may accelerate electrons and 
trigger the release of microwave energy in the coronal parts of the 
magnetic loops. Nearby main-sequence stars of late spectral type 
emit slowly varying microwave radiation and stellar microwave 
bursts that show striking similarities to those of the sun. 


14767 (INIS-BR—382, pp 21-29) Scientific and technical 
progress in high-energy astrophysics at INPE. Bui-Van, 
N.A.; Jayanthi, U.B.; Jardim, J.O.D.; Braga, J.; Santo, 
C.M.E. (Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil)). 1984. NTIS (US Sales Only), PC A16/ 
MF AOl. File Number DE86780340. (CONF-8408159— 
Vol.5). 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 

The recent advances in high-energy astrophysics pertain to 
the study of compact objects in galactic nuclei, binary systems and 
pulsars. These aspects are best understood by the study of the emis- 
sions in X- and gamma rays of these objects through the temporal 
variation in flux and spectrum. The Southern Hemisphere offers 
some of the unique objects for investigations such as galactic 
center, the Vela pulsar etc. For high temporal and spectra resolu- 
tion studies two telescopes ‘GeLi’ and ‘Pulsar’ were designed and 
constructed. To support these scientific activities, a program in bal- 
loon launching and data acquisition facilities has been developed 
since 1971. The ‘Balloon Launching Center’ of INPE has capacity 
to launch balloons of -850,000 m* with payloads weighting about 
1,000 Kg. Taking advantage of these facilities, project ‘Bantar’, 
with the goal to measure the atmospheric gamma-ray radiation in 
the Antartic Region, is under progress. 


14768 (INIS-BR—382, pp 31-46) Recent activities on the 
scientific ballooning in Japan. Nisimura, J.; Hirosawa, H. 
(Institute of Space and Astronautical Science, Tokyo 
(Japan)). 1984. NTIS (US Sales Only), PC A16/MF AOl1. 
File Number DE86780340. (CONF-8408159—Vol.5). 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 

Scientific ballooning is Japan has been organized by the In- 
stitute of Space and Astronautical Science, and about 15 balloons 
have been launched each year from Sanriku Balloon Center that be- 
longs to this Institute. The balloon center is located in the northern 
part of Japan. The observations cover the field of X-ray, gamma- 
tay, infrared astronomy, cosmic rays, and atmospheric science. Sys- 
tems of long duration flights such as ‘Boomerang Balloons’, and 
fine attitude control systems were developed and widely applied to 
the scientific observations. International collaborative works were 
performed in Australia and Indonesia last year. Some details of 
these activities are reported and possible future collaborations with 
Braziian balloon group are also discussed. 


14769 (N—85-34991, pp v) Formulation of cosmic-ray 
solar daily variation and its seasonal variation, produced from 
generalized stationary anisotropy of solar origin. Tatsuoka, 
R.; Nagashima, K. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In previous papers, a formulation was presented of cosmic 
ray daily variations produced from solar anisotropies stationary 
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through a year, and also of their annual (or seasonal) modulation 
caused by the annual variation of the rotation axis of the Earth rel- 
ative to that of the Sun. These anisotropies are symmetric for an 
arbitrary rotation around an axis. From observations of the tri-diur- 
nal variation, it has been suggested that solar anisotropies also con- 
tain some axis-asymmetric term of the third order with respect to 
the IMF-axis. This suggestion has recently found support in a theo- 
retical study by Munakata and Nagashima. According to their re- 
sults, the terms of axis-asymmetry with respect to IMF-axis appear 
also in the 2nd order anisotropy, together with some different kinds 
of axis-symmetric terms. The contribution of these anisotropies to 
the daily variation is different from that of those discussed previ- 
ously. The above mentioned formulation is extended to a case of a 
generalized anisotropy. 


14770 (N—85-34991, pp v) Solar tri-diurnal variation of 
cosmic rays in a wide range of rigidity. Mori, S.; Ueno, H.; 
Fujii, Z.; Morishita, I.; Nagashima, K. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Solar tri-diurnal variations of cosmic rays have been ana- 
lyzed in a wide range of rigidity, using data from neutron monitors, 
and the surface and underground muon telescopes for the period 
1978-1983. The rigidity spectrum of the anisotropy in space is as- 
sumed to be of power-exponential type as (P/gamma P sub 0) to 
the gamma exp (gamma-P/P sub o). By means of the best-fit 
method between the observed and the expected variations, it is ob- 
tained that the spectrum has a peak at P (gamma P sub o) approx 
= 90 GV, where gamma=approx 3.0 and P sub o approx. 30 GV. 
The phase in space of the tri-diurnal variation is also obtained as 7.0 
hr (15 hr and 23 hr LT), which is quite different from that of 
approx. 1 hr. arising from the axisymmetric distribution of cosmic 
rays with respect to the IMF. 


14771 (N—85-34991, pp v) Upper cut-off rigidity for 
corotation anisotropy during solar activity cycles 20 and 21. 
Ahluwalia, H.S.; Riker, J.F. (BDM Corp., Albuquerque, N). 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A the Eleventh International Conference on Cosmic Rays in 
1969, the results of a study of the solar diurnal variations of solar 
rays observed during the ascending phase of solar activity cycle 
twenty was discussed. The diurnal variation, observed underground 
during 1965-68, and results from an extraterrestrial anisotropy 
having a continuously increasing upper cut-off ridigity R sub c 
were reported. However, the coupling functions applicable to un- 
derground telescopes were controversial then. This situation has 
improved now. Those results were re-examined and extended to 
cover the period 1965-78. The coupling functions given by 
Murakami,et al., for underground muons and those given by Lock- 
wood and Weber for neutron monitors were used to show that a 
great deal of care should be exercised in calculating the value of R 
sub c. Although numerical values of R sub c are a little different, 
the trend for the 1965-€8 period remains unchanged. Highest value 
of R sub c occur in 1970 and the lowest value occurs in 1976. 


14772 (N—85-34991, pp v) Twenty-two-year cycle of the 
upper limiting rigidity of Daly waves. Erdos, G.; Kota, J.; 
Merenyi, E. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The method of calculating energy losses along regular parti- 
cle trajectories is applied to obtain the predicted cosmic ray aniso- 
tropies from 200 to 500 GV. The tilt angle of the interplanetary 
neutral sheet varies to simulate a 22-year magnetic cycle. The cal- 
culated values of solar diurnal and semidiurnal and sidereal diurnal 
intensity waves are compared with observations. 





64 PHYSICS | 
6401 Astrophysics And Cosmology 


14773 (N—85-34991, pp v) Diurnal anisotropy during 
solar activity cycle twenty and diffusion-convection model. 
Ahluwalia, H.S.; Riker, J.F. (BDM Corp., Albuquerque, 
NM). Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF- 850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Underground muon telescope data obtained at Embudo and 
neutron monitor data obtained at Deep River are divided into two 
sets; one covers the ascending phase of the cycle (1965-70) and the 
other covers the descending phase (1971-76). The amplitude of di- 
urnal anisotropy calculated from the data does not agree with the 
value predicted by the simplified version of the Diffusion-Convec- 
tion Model (DCM); the discrepancy is worse for neutron data. 


14774 (N—85-34991, pp v) Diurnal effect in cosmic rays 
at middle latitudes according to stratospheric measurements. 
Asatryan, G.A.; Babayan, V.K.; Stozhkov, Y.I. (Academy 
of Sciences, USSR Moscow). Aug 1985. NTIS, PC 
A$200.00/MF $200: 00. (NASA-CP_-2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Results of measurements of the diurnal wave of the cosmic 
ray (CR) intensity in the stratosphere at the latitude with the geo- 
magnetic cutoff rigidity R sub c = 7.6 GV are presented. Measure- 
ments of diurnal variation of the CR intensity were by means of 
radiosondes: by a detector composed of a gas discharge counter 
CTC-6 and a telescope containing two counters with a 7 mm alumi- 
num filter between them. 


14775 (N—85-34991, pp v) Comparative study of the 
phase of diurnal anisotropy on quiet and disturbed days on a 
long term basis up to the recent period. Kumar, S. Aug 1985. 
NTIS, rC ‘AS200. 00/MF $200.00. (NASA-CP_2376-VOL. 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 i 1985) 

ata Se the world wide grid of neutron monitoring 

stations was analyzed for a comparative study of the phase of diur- 
nal anisotropy on quiet and disturbed days on a long term basis up 
to the recent period. It has been observed that the phase of the di- 
urnal anisotropy on disturbed days, where the value of the Ap- 
index is higher, is found to shift towards earlier hours in compari- 
son to the phase of the diurnal anisotropy on quiet days, where the 
value of Ap-index is lower at all the stations from 1965 to 71. Such 
a trend is not observable for the later period. This affect is found to 
be more pronounced on equatorial stations, in particular, in com- 
parison to high latitude stations. It was derived from these observa- 
tional facts that the relationship between Ap-index and the phase of 
the diurnal anisotropy is not invariant throughout the period of 
consideration. Furthermore, the exact cause of such a drastic 
change is not known, but it demonstrates very clearly that the 
interplanetary conditions, which are responsible for both diurnal 
anisotropy of cosmic ray intensity, and the geomagnetic Ap-index 
variation have drastically changed during the period 1971 and on- 
wards. 


14776 (N—85-34991, pp v) Study of spectral exponent 
on quiet and disturbed days. Kumar, S. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985 

The spectr: exponents of the diurnal and semidiurnal aniso- 
tropies are studied on quiet and disturbed days for a period from 
1964 to 75. It has been observed for the diurnal anisotropy that the 
spectral exponent for quiet days is 0.0 from 1964 to 70, however 
during 1971 and onwards its value is found different from zero and 
is -0.4; for disturbed days the spectral exponent is observed to be 
0.0 from 1964 to 75 with an exception of the year 1966. Further, it 
has been observed for the semi-diurnal anisotropy that the best 
value for the spectral exponent on quiet days being + 0.6 from 
1964 to 74; however on disturbed days the value of spectral expo- 
nent is sometimes negative or positive but different from zero. It 
was derived from the present investigation that superimposed on 
the corotational anisotropy, expected from a balance between out- 
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ward radial convection and inward field aligned diffusion, there is 
an additional component operating during the period under consid- 
eration. 


14777 (N—85-34991, pp v) Diurnal variation of galactic 
cosmic ray intensity on quiet days. Kumar, S.; Datt, S.C. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A detailed study of the diurnal variation on a long term basis 
was tt on geomagnetically quiet days using the experimen- 
tal data of the cosmic ray intensity from the world wide neutron 
monitoring stations. During the period when the polarity of the 
solar magnetic field in the northern hemisphere of the sun is nega- 
tive the phase and amplitude of the diurnal anisotropy on quiet 
days was observed to remain almost constant. When the polarity of 
solar magnetic field in the Northern Hemisphere changes from neg- 
ative to positive, a shift in the phase of the diurnal anisotropy on 
quiet days towards earlier hours is observed and the shift is found 
to be maximum during the minimum solar activity periods 1953-54 
and 1975-76. When the polarity of solar magnetic field changes 
from positive to negative in the Northern Hemisphere of the Sun 
the phase of the diurnal anisotropy on quiet days recovers to its 
usual direction of corotational anisotropy and is observed to remain 
almost constant till the polarity of the solar magnetic field does not 
change. 


14778 (N—85-34991, pp v) Long term changes in cosmic 
ray diurnal variations observed by ion chambers in Hong 
Kong and Japan. Chuang, L.S.; Kusunose, M.; Wada, M 
(Institute of Physical and Chemical Research, Tokyo, 
Japan). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Yearly average solar diurnal variations of cosmic ray ion 
chamber data are inspected from a view point of the 11 and the 22 
year solar activity cycle modulations. Ion chamber data and neu- 
tron data from various stations are added. From an inspection of 
observed data, a simple approximation that the 11 year and the 22 
year variations of the solar diurnal variation are along 18-hour and 
12-hour axes, respectively is proposed. The 18-hour component of 
diurnal variation in the 11 year cycle increases toward the solar 
active years. The 12-hour component is enhanced when the solar 
general magnetic field is parallel to the rotation vector and is 
almost zero for the other state. The transition occurs when the am- 
plitude of the 18-hour component is greater owing to the transition 
of the field during the maximum phase of solar activity. The 22 
year shift is consistent with the drift modulation model in helios- 
phere. 


14779 (N—85-34991, pp v) Cosmic ray density gradient 
and its dependence on the north-south asymmetry in solar ac- 
tivity. Badruddin; Yadav, R.S.; Yadav, N.R. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

An analysis of the diurnal anisotropy on geomagnetically 
quiet days was performed using neutron monitor data at Deep 
River, Leeds, Rome and Tokyo, well distributed in latitude and 
longitude for the period 1964-79. The days were separated accord- 
ing to the polarity of IMF on that day. A significant difference in 
the amplitude and phase was found on towards and away polarity 
days, particularly during the years of high solar activity and large 
north-south asymmetry. These results (particularly time of maxi- 
mum) on geomagnetically quiet days show some better relationship 
to the expected results as compared to the results obtained using all 
the days in a year. 


14780 (N—85-34991, pp v) Anomalous increase of solar 
anisotropy above 150GV in 1981-1983. Ueno, H.; Fujii, Z.; 
Mori, S.; Morishita, I.; Nagashima, K. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 
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From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

An analysis was carried out of the observed data with 
Nagoya (surface). Misato (34mwe) and Sakashita (80mwe) multi-di- 
rectional muon telescopes for the solar activity maximum period of 
1978-1983. These data respond to primaries extending over the 
median rigidity range 60GV to 600GV. The amplitude observed at 
the Sakashita station in 1981-1983 increased, especially in 1982; the 
amplitude is twice as large as that in 1978-1980, when those at 
Nagoya and Misato stations are nearly the same as those in 1978- 
1980. Uni-directional anisotropy is derived by the best fit method 
by assuming a flat rigidity spectrum with the upper coutoff rigidity 
Pu. The value of Pu obtained is 270GV in 1981-1983 and 150GV in 
1978-1980. 


14781 (N—85-34991, pp v) Diagnostics of electromagnet- 
ic conditions in space using cosmic rays. Dvornikov, V.M.; 
Sdobnov, V.E.; Sergeev, A.V. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The method of spectrographic global survey was used to 
study the time variations in parameters of cosmic ray (CR) pitch 
angle anisotropy and their relationship with the variations of some 
solar wind characteristics under different electromagnetic condi- 
tions in interplanetary space. A classification is made of the condi- 
tions that are accompanied by the increase in CR anisotropy. 


14782 (N—85-34991, pp v) Change of cosmic ray anisot- 
ropy with solar activity. Kravtsov, N.G.; Krivoshapkin, 
P.A.; Kuzmin, A.L; Skripin, G.V.; Transky, I.A.; Shafer, 
G.V. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Muon telescope data at various depths underground in Ya- 
kutsk within the energy range 10 to 300 GeV for 1957 to 1984 are 
analyzed. The 22-year variation of the interplanetary magnetic field 
aligned component is found. The variation is caused by interaction 
of the heliomagnetosphere with the local galactic field and inter- 
stellar wind. 


14783 (N—85-34991, pp v) Magnetic fluctuation and 
cosmic ray diurnal variations. Bieber, J.W.; Pomerantz, M.A. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A unified theory of cosmic ray diurnal variations has been 
proposed in which the first 3 harmonics of the cosmic ray daily 
variation all result from a single anisotropy produced by the com- 
bined effects of adiabatic focusing and anisotropic pitch angle scat- 
tering. The theoretical description of steady state cosmic ray aniso- 
tropies are simplified and improved. Preliminary results of a study 
of correlations between cosmic ray diurnal variations and the fluc- 
tuation characteristics of the interplanetary magnetic field are pre- 
sented and discussed in light of the theory. 


14784 (N—85-34991, pp v) Temporal variations of the 
anomalous oxygen component, 1977 - 1984. Mason, G.M.; 
Klecker, B.; Galvin, A.B.; Hovestadt, D.; Ipavich, F.M. 
(Max-Planck-Institute fuer Extraterrestrische Physik, Garch- 
ing, West Germany; Max-Planck-Institute fuer Extraterres- 
trische, Garching, West Germany). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A survey is made of the long term temporal variations of 6.6 
to 12 MeV/nucleon anomalous oxygen at 1 AU covering the 
period 1977 to 1984. This time interval included the recent solar 
maximum, with the recovery at neutron monitor energies beginning 
in 1982. During this time interval, 6.6 to 12 MeV/nucleon 0 fluxes 
decreased by at least a factor of 50, and indeed remained below the 
instrumental detection threshold after 1979. By late 1984, neutron 
monitors had recovered to roughly 1979 levels from the 1982 solar 
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maximum, and anomalous O still remained below the detection 
threshold. 


14785 (N—85-34991, pp v) Observation of pick-up ions 
in the solar wind: evidence for the source of the anomalous 
cosmic ray component?. Hovestadt, D.; Moebius, E.; 
Klecker, B.; Scholer, M.; Gloeckler, G.; Ipavich, F.M. 
(Maryland Univ., College Park). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Singly ionized energetic helium has been observed in the 
solar wind by using the time of flight spectrometer SULEICA on 
the AMPTE/IRM satellite between September and December, 
1984. The energy density spectrum shows a sharp cut off which is 
strongly correlated with the four fold solar wind bulk energy. The 
absolute flux of the He(+)ions of about 10000 ion/sq cm.s is 
present independent of the IPL magnetic field orientation. The 
most likely source is the neutral helium of the interstellar wind 
which is ionized by solar UV radiation. It is suggested that these 
particles represent the source of the anomalous cosmic ray compo- 
nent. 


14786 (N—85-34991, pp v) Anomalous component. Pot- 
gieter, M.S.; Fisk, L.A.; Lee, M.A. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The so called anomalous cosmic ray component, which 
occurs at energies of about 10 MeV/nucleon and consists only of 
He, N, O, and Ne, has been a subject of interest for more than a 
decade. The origin of this component is generally considered to be 
interstellar neutral gas that is ionized and accelerated in the solar 
wind. The mechanism and the location for the acceleration, howev- 
er, remains an unsolved problem. A model is used which includes 
the effects of gradient and curvature drifts and considers the impli- 
cations of observed spatial gradients of the anomalous component 
for the location of the acceleration region. It is concluded that if 
drifts are important the acceleration region cannot lie at the solar 
poles. It is also concluded that there is no single region for the ac- 
celeration which can account for both the observed intensities and 
gradients in models which include drift effects. 


14787 (N—85-34991, pp v) Possible origin of the anoma- 
lous component of cosmic rays. Biswas, S.; Durgaprasad, N.; 
Singh, R.K.; Vahia, M.N.; Yadav, J.S. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The possible origin of the anomalous cosmic rays (ACR) are 
studied in terms of stellar wind injection from O type stars and 
their acceleration in shock fronts of SNR’s. It is assumed that a 
fraction of heavy ions will encounter interstellar shock fronts of 
SNR’s and these are accelerated to about 5 to 100 MeV/N and give 
rise to ACR’s. Typically these ions would travel a distance of the 
order of a few 1000 pc. Therefore it is estimated that O type stars 
in a volume of radius of a few Kpc around the solar system are 
contributing to the intersity of ACR in the local ISM. From obser- 
vational data, the intensity of ACR in the local ISM is estimated. It 
is suggested that these ACR ions enter the solar system along the 
solar dipole field lines connected to the interplanetary magnetic 
field lines. 


14788 (N—85-34991, pp v) Cosmic ray interplanetary 
radial gradient from 1972 - 1985. Webber, W.R.; Lockwood, 
J.A. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It is now established that the solar modulation of cosmic 
rays is produced by turbulent magnetic fields propagated outward 
by the solar wind. Changes in cosmic ray intensity are not simulta- 
neous throughout the modulation region, thus requiring time de- 
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pendent theories for the cosmic ray modulation. Fundamental to an 
overall understanding of this observed time dependent cosmic ray 
modulation is the behavior of the radial intensity gradient with time 
and heliocentric distance over the course of a solar modulation 
cycle. The period from 1977 to 1985 when data are available from 
the cosmic ray telescopes on Pioneer (P) 10, Voyager (V) 1 and 2, 
and IMP 8 spacecraft is studied. Additional data from P10 and 
other IMP satellites for 1972 to 1977 can be used to determine the 
gradient at the minimum in the solar modulation cycle and as a 
function of heliocentric distance. All of these telescopes have 
thresholds for protons and helium nuclei of E 60 MeV/nucleon. 


14789 (N—85-34991, pp v) Time and energy dependence 
of the cosmic ray gradient in the outer heliosphere. Fillius, 
W.; Axford, I.; Wood, D. (Victoria Univ., Wellington, New 
Zealand). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Pioneers 10 and 11, now 35 and 18 AU from the Sun, con- 
tinue to extend our knowledge of the spatial dependence of cosmic 
ray intensities in the heliosphere. Radial gradients measured from 
these spacecraft by UCSD detectors, which have integral energy 
responses above thresholds of 80 and 500 MeV/nucleon, are report- 
ed. An average gradient of 2%/AU typifies the data set as a whole, 
but there are time and energy dependences that deviate from this 
value. With operating lifetimes of 13 and 12 years, respectively, for 
the two spacecraft, the time dependence was followed for over a 
solar cycle. The higher energy channel shows less modulation on 
all time scales. At the start of the present cycle, the gradient is 
lower than the average value during the last solar cycle. 


14790 (N—85-34991, pp v) Large scale dynamics of the 
outer heliosphere and the long-term modulation of galactic 
cosmic rays. Mcdonald, F.B.; Vonrosenvinge, T.T.; Lal, N.; 
Schuster, P.; Trainor, J.H.; ” Vanhollebeke, MAL (Musee 
National des Sciences, Paris, France). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The network of cosmic ray observatories reaching across the 
heliosphere has given new insight into the process of solar modula- 
tion, establishing that the decreases occur principally in the outer 
heliosphere and are produced by interplanetary flow systems; that 
the hysteresis effects appear to be produced by changes in the ri- 
gidity dependence of the diffusion coefficient and that the predicted 
effects on the cosmic ray gradients associated with the reversal of 
the solar magnetic field polarity are not observed. 


14791 (N—85-34991, pp v) Galactic cosmic ray radial 
gradients and the anomalous He component near maximum 
solar modulation and to radii beyond 34 AU from the Sun. 
Mckibben, R.B.; Pyle, K.R.; Simpson, J.A. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 ons 1985). 

Radi el for relativistic galactic cosmic rays (E = 70 
MeV) remained nearly constant at approx. 2.5%/AU from 1978-84, 
which includes the period of maximum solar modulation in 1981-82. 
For energies 30-70 MeV/n, gradients decreased at solar maximum 
to values of 1%/AU (protons) and 4%/AU (helium), and appear to 
be increasing again in 1983-84 toward the values found for solar 
minimum. The anomalous helium component has not reappeared, 
either at 1 AU or at Pioneer 10 at R 34 AU. 


14792 (N—85-34991, pp v) Voyager 1 and 2 measure- 
ments of radial and latitudinal cosmic ray gradients during 
1981 - 1984. Venkatesan, D.; Decker, R.B.; Krimigis, S.M. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 
From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
ie cosmic ray radial gradient was determined during 1981- 
84 using data from very similar detectors onboard spacecraft Voy- 
agers 1 and 2 (radial separation approx. 6 AU, heliolatitude separa- 
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tion approx. 25 deg.) and from the Earth-orbiting satellite IMP 8. 
The principal result is that the radial gradient over this period de- 
creased at the rate approx. 2.0%/AU between 1 and 16 AU and 
approx. 0.6%/AU between approx. 16 and 22 AU. 


14793 (N—85-34991, pp v) Recovery of the cosmic ray 
flux from maximum solar modulation at IMP-8 (1 AU) and at 
Pioneer (R 30 AU). Mckibben, R.B.; Pyle, K.R.; Simpson, 
J.A. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In the period 1980-84, observations of relativistic and low 
energy (30 < E > 70 MeV/n) cosmic ray nuclei from Pioneer 10 
in the outer heliosphere and from IMP-8 at AU show that increases 
as well as decreases in intensity propagate outward at velocities 
equal to or greater than the average solar wind velocity. 


14794 (N—85-34991, pp v) Large-scale modulation of 
cosmic rays in mid-1982: its dependence on heliospheric longi- 
tude and radius. Pyle, K.R.; Simpson, J.A. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Near solar maximum, a series of large radial solar wind 
shocks in June and July 1982 provided a unique opportunity to 
study the solar modulation of galactic cosmic rays with an array of 
spacecraft widely separated both in heliocentric radius and longi- 
tude. By eliminating hysteresis effects it is possible to begin to sepa- 
rate radial and azimuthal effects in the outer heliosphere. On the 
large scale, changes in modulation (both the increasing and recov- 
ery phases) propagate outward at close to the solar wind velocity, 
except for the near-term effects of solar wind shocks, which may 
propagate at a significantly higher velocity. In the outer helios- 
phere, azimuthal effects are small in comparison with radial effects 
for large-scale modulation at solar maximum. 


14795 (N—85-34991, pp v) Nonstationary modulation of 
galactic cosmic rays in a nonlinear model. Babayan, V.K.; 
Bagdasarian, M.B. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

An automdel equation for the solar wind velocity is obtained 
in the self-consistent model. The solution of the convection-diffu- 
sion equation is obtained for the density of galactic cosmic rays at a 
definite dependence of the diffusion coefficient and solar wind ve- 
locity on the rigidity and distance. 


14796 (N—85-34991, pp v) Dimensions of the solar wind 
cavity and of the region of interplanetary cosmic ray modula- 
tion. Dorman, I.V. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The problem of determining effective dimensions of the 
region of global galactic cosmic ray modulation from the data on 
11 year cosmic ray variations and the data on the parameters of the 
solar activity and the solar wind is discussed. 


14797 (N—85-34991, pp v) Drift and Forbush decreases. 
Moraal, H.; Mulder, M.S. Aug 1985. NTIS, PC A$200.00/ 
MF $200.00. (NASA-CP—2376-VOL-5; CONF-850883— 
Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Evidence is presented that the drift effect on the modulation 
of galactic cosmic rays can be seen on Forbush decreases observed 
by the Deep River and Hermanus neutron monitors. 
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14798 (N—85-34991, pp v) Anomalous short-term in- 
creases in the galactic cosmic ray intensity: are they related 
to the interplanetary magnetic cloud-like structures. Iucci, 
N.; Parisi, M.; Signorini, C.; Storini, M.; Villoresi, G. Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376- 
VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Thirty-one short-term increases (time duration 24 hours and 
amplitude up to 5%) in the galactic cosmic ray intensity, occurring 
inside Forbush decreases events, have been identified over the 
period 1966 - 1977. These increases are highly anisotropic and 
occur after the compression region following the shock; the inter- 
planetary medium is characterized by intense ( 10 nT) and higly 
fluctuating magnetic field B, high velocity, low density and temper- 
ature (flare ejecta piston?). These B-fluctuations seem to be ordered 
variations which could be representative of magnetic clouds. Also 
the large cosmic ray increase occurring on 17-18 September 1979, 
belongs to this category of events. 


14799 (N—85-34991, pp v) Flare origin of Forbush de- 
creases not associated with solar flares on the visible hemi- 
sphere of the Sun. Iucci, N.; Parisi, M.; Signorini, C.; Stor- 
ini, M.; Villoresi, G. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Investigations have shown that Forbush decreases (Fds) are 
produced by the propagation into the interplanetary space of a 
strong perturbation originating from a solar flare (Sf) accompanied 
by Type IV radioemission. As the front of the perturbation propa- 
gates into the interplanetary space, the region in which the galactic 
cosmic rays are modulated (Fd-modulated region) rotates westward 
with the Sun and is generally included between two boundary 
streams; therefore the Fds not associated with observed type IV Sfs 
(N.Ass.Fds) are likely to be produced by type IV Sfs occurred on 
the Sun’s backside: these vents can be observed when the Earth 
crosses the corotating Western boundary of the modulated region. 


14800 (N—85-34991, pp v) Longitudinal dependence of 
the interplanetary perturbation produced by energetic type 4 
solar flares and of the associated cosmic ray modulation. 
Iucci, N.; Parisi, M.; Storini, M.; Villoresi, G.; Pinter, S. 
(Slovak Academy of Sciences, Hurbanovo, Czechoslova- 
kia). Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

One of the most significant features of the flare-associated 
Forbush decreases (Fds) in the galatctic cosmic ray (c.r.) is the so- 
called East-West asymmetry: the solar flares (Sfs) observed in the 
Eastern or central region of the solar disk exhibit a higher probabil- 
ity to cause large Fds than the Sfs occurring in the Western portion 
of the disk. In particular the interplanetary perturbations generated 
by Type IV Sfs depress the c.r. intensity in a vast spiral cone-like 
region (modulated region) which extends along the interplanetary 
magnetic field from the neighborhood of the active region to the 
advancing perturbation, and that, immediately after the flare-gener- 
ated perturbation, the maximum c.r. modulation is observed be- 
tween 0 and 40 deg. W of the meridian plane crossings the flare site 
at time of flare (flare’s meridian plane). 


14801 (N—85-34991, pp v) Rigidity spectrum of Forbush 
decrease. Sakakibara, S.; Munakata, K.; Nagashima, K. Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376- 
VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Using data from neutron monitors and muon telescopes at 
surface and underground stations, the average rigidity spectrum of 
Forbush decreases (Fds) during the period of 1978-1982 were ob- 
tained. Thirty eight Ed-events are classified into two groups, Hard 
Fd and Soft FD according to size of Fd at the Sakashita station. It 
is found that a spectral form of a fractional-power type (P to the- 
gamma sub | (P+P sub c) to the -gamma sub2) is more suitable 
than that of a power-exponential type or of a power type with an 
upper limiting rigidity. The best fitted spectrum of the fractional- 
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power type is expressed by gamma sub] = 0.37, gamma sub2 = 
0.89 and P subc = 10 GV for Hard Fd and gamma subi = 0.77, 
gamma sub2 = 1.02 and P sub c - 14GV for Soft Fd. 


14802 (N—85-34991, pp v) Spectral analysis of the For- 
bush decrease of 13 July 1982. Vainikka, E.; Torsti, J.J.; 
Valtonen, E.; Lumme, M.; Nieminen, M.; Peltonen, J.; 
Arvela, H. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The maximum entropy method has been applied in the spec- 
tral analysis of high-energy cosmic-ray intensity during the large 
Forbush event of July 13, 1982. An oscillation with period of about 
2 hours and amplitude of 1 to 3% was found to be present during 
the decrease phase. This oscillation can be related to a similar peri- 
Odicity in the magnetospheric field. However, the variation was not 
observed at all neutron monitor stations. In the beginning of the re- 
covery phase, the intensity oscillated with a period of about 10 
hours and amplitude of 3%. 


14803 (N—85-34991, pp v) Transient cosmic ray increase 
associated with a geomagnetic storm. Kudo, S.; Wada, M.; 
Tanskanen, P.; Kodama, M. (Yamanashi Medical College, 
Japan). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

On the basis of worldwide network data on the cosmic ray 
nucleonic components, the transient cosmic ray increase due to the 
depression of cosmic ray cutoff rigidity during a severe geomagnet- 
ic storm was investigated in terms of the longitudinal dependence. 
Multiple correlation analysis among isotropic and diurnal terms of 
cosmic ray intensity variations and Dst term of the geomagnetic 
field is applied to each of various station's data. It is shown that the 
amplitude of the transient cosmic ray increase associated with Dst 
depends on the local time of the station, and that its maximum 
phase is found in the evening sector. This fact is consistent with the 
theoretical estimation based on the azimuthally asymmetric ring 
current model for the magnetic DS field. 


14804 (N—85-34991, pp v) Galactic cosmic ray currents 
and magnetic field irregularity degree in high-speed solar 
wind streams. Kuzmin, A.I.; Samsonov, I.S.; Samsonova, 
Z.N. (Academy of Sciences, Yakutsk, USSR). Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Currents of galactic cosmic rays (GCR) obtained by global 
survey are analyzed. The cases of almost total GCR current disap- 
pearance are compared with the results of direct measurements of 
the solar wind parameters. The conclusion is made on a restricted 
application of the convective-diffusive mechanism of the GCR 
modulation by the solar wind during the occurrence of stationary 
and regular magnetic fields in the interplanetary medium. 


14805 (N—85-34991, pp v) Study of dominating param- 
eters of high speed solar plasma streams in relation to cosmic 
ray and geomagnetic storms. Mishra, B.L.; Agrawal, S.P. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The high speed solar wind streams observed near Earth are 
generally associated with the solar features, such as solar flares and 
coronal holes. Past studies of these streams from the two sources 
have revealed distinctly different effects on cosmic ray intensity, 
whereas the effect is similar for geomagnetic disturbances. More- 
over, the effect of the magnitude of the high speed streams (V) and 
its rate of increase (dv/dt) has also been a subject of investigation 
to understand their relative contribution in producing geomagnetic 
disturbances. From the analysis of some of the fast streams present- 
ed here it is difficult to predict which one of the two (V, dv/dt) is 
more effective in producing geo-magnetic disturbances. Further, in 
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most of the cases, no substential decrease in cosmic ray intensity is 
observed. 


14806 (N—85-34991, pp v) Influence of magnetic clouds 
on cosmic ray intensity variations. Badruddin; Yadav, R.S.; 
Yadav, N.R.; Agrawal, S.P. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Neutron monitor data has been analyzed to study the nature 
of galactic cosmic ray transient modulation associated with three 
types of interplanetary magnetic clouds - clouds associated with 
shocks, stream interfaces and cold magnetic enhancements. 


14807 (N—85-34991, pp v) Solar wind effect on cosmic 
rays and solar activity. Fujimoto, K.; Kojima, H.; Mura- 
kami, K. (Fujita Gakuen Health Univ., Japan). Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The relation of cosmic ray intensity to solar wind velocity is 
investigated, using neutron monitor data from Kiel and Deep River. 
The analysis shows that the regression coefficient of the average in- 
tensity for a time interval to the corresponding average velocity is 
negative and that the absolute effect increases monotonously with 
the interval of averaging, tau, that is, from -0.5% per 100km/s for 
tau = 1 day to -1.1% per 100km/s for tau = 27 days. For tau 27 
days the coefficient becomes almost constant, independently of the 
value of tau. The analysis also shows that this tau-dependence of 
the regression coefficiently is varying with the solar activity. 


14808 (N—85-34991, pp v) Relation between the short 
time variations of cosmic rays and geomagnetic field change. 
Saki, T.; Kato, M. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

An event is reported of approx. 37 min periodicity in cosmic 
ray intensity observed at Akeno(38 deg 47 N, 138 deg 30 E. 900m 
above s.l., cutoff 10.4 GV) during 1300 approx. 1900 UT on April 
25th, 1984, just a day before the Forbush decrease of April 26th. 
This event seemed to be followed by the periodic variations of the 
geomagnetic field observed at Kakioka (36 deg 23 N, 140 deg 18 
E). The regression coefficient between them was approx. 0.07%/ 
10nT. It is shown that in general the power spectral density of 
cosmic rays in the frequency of 0.0001 approx. 0.001Hz correlates 
positively with the fluctuations of geomagnetic field (Dst field) 
around approx. 1.2x0.0001Hz. From the analysis of 47 days data 
(April 14th to June 13th, 1984) the regression curve was obtained 
as y=0.275x sup 0.343, with the correlation coefficient of 0.48, 
where x and y mean Fourier components of Dst field summed over 
1.04 approx. 1.39x0.001Hz and cosmic ray power spectral density 
averaged over 0.0001 approx. 0.001Hz. 


14809 (N—85-34991, pp v) Anomalous low level of 


cosmic ray intensity decreases observed during 1980. Jain, 
A.K.; Pandey, P.K.; Agrawal, S.P. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Past studies have revealed solar cycle changes in the sunspot 
activity, as well as in many other solar parameters, such as solar 
flares and solar coronal holes. These solar features in turn produce 
the observed cyclic variations in the interplanetary plasma and 
fields. Both the cosmic ray intensity as well as the intensity of geo- 
magnetic disturbances are affected by the interplanetary changes 
and produce 11/22 year periodicity. An anomalous situation has 
been noticed during the year 1980 (period of high sunspot activity), 
when both the geomagnetic disturbance index Ap, as well as the 
magnitude and number of Forbush decreases, are small. Such an 
anomaly occurs in spite of the fact that both the sunspot numbers 
and the energetic solar flares are almost maximum during the 
present solar cycle. 
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14810 (N—85-34991, pp v) Observations of cosmic-ray 
modulations in the fall, 1984, Torsti, J.J.; Nieminen, M.; Val- 
tonen, E.; Arvela, H.; Lumme, M.; Peltonen, J.; Vainikka, 
E. = 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Modulation of the cosmic-ray energy spectrum was studied 
by using the Turku double neutron monitor. The multiplicity region 
of detected neutrons produced by cosmic ray hadrons in the moni- 
tor was divided into seven categories corresponding to mean ener- 
gies 0.1, 0.3, 1.0, 3.2, 8.6, 21, and 94 GeV of hadrons at sea level. 
Based on 24-hour frequencies, a statistical analysis showed that 
modulation of the intensity in all categories occurred during several 
periods in the fall 1984. The magnitude of the variation was a few 
per cent. 


14811 (N—85-34991, pp v) Frequency spectra of short- 
period variations of cosmic rays. Antonova, V.P.; Zusmano- 
vich, A.G. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP-—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Frequency spectra for different periods of solar activity 
were calculated by 5-minutes data of a neutron super-monitor, (alti- 
tude 3340 m, cutoff rigidity is 6, 7 GV, counting rate is about 4.5.10 
per hour). It was shown that shifting of the spectrum power from a 
low-frequency range to a high-frequency range takes place from 
minimum to maximum of the solar activity. It was reliably distin- 
guished that the peak with 160-minutes period coincided with the 
period of the Sun's atmosphere oscillation and some types of geo- 
magnetic pulsation by the method of accumulation of the frequency 
spectra. Cosmic ray spectra are compared with geomagnetic field 
spectra for the same point of registration. 


14812 (N—85-34991, pp v) Study of cosmic ray scintilla- 
tions from 5-minute data of the scintillations telescope Izmran 
and world-wide network stations, Gulinsky, O.V.; Dorman, 
L.L; Libin, L-Y.; Prilutsky, R.E.; Yudakhin, K.F. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

During cosmic ray propagation in interplanetary space there 
appear characteristic cosmic-ray intensity scintillations which are 
due to charged particle scattering on random inhomogeneities of 
the interplanetary magnetic field. The power spectra of cosmic ray 
scintillations on the Earth during some intervals from 1977 to 1982 
(for quiet periods, for solar flares and Forbush decreases due to 
power shock waves) have been calculated from five-minute, one 
and two-hour values of the cosmic-ray intensity measured by the 
scintillator supertelescope IZMIRAN. The spectra were estimated 
by the methods of spectral analysis and by autoregressive methods 
which mutually control each other and make it possible not only to 
analyze scintillation powers at distinguished frequencies, but also to 
determine the behavior of spectrum slopes in some frequency 
ranges. 


14813 (N—85-34991, pp v) Theoretical and experimental 
investigation of cosmic ray Forbush effects. Alania, M.V.; 
Bakradze, T.S.; Borchorishvili, T.; Bochikashvili, D.P.; De- 
spotashvili, M.A.; Nachkebia, N.A. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The theoretical results of analysis of the expected spatial dis- 
tributions of density, gradients and anisotropy of cosmic rays, ob- 
tained on the basis of the numerical solution of anisotropic diffusion 
equation in the presence of the disturbances of shock wave type in 
the interplanetary space are presented. The theoretical calculations 
on the definition of the energy spectrum and anisotropy of galactic 
cosmic rays during Forbush effect are compared with the experi- 
mental data. 
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14814 (N—85-34991, pp v) Peculiarities of Galactic 
Cosmic Ray (GCR) anisotropy variation in connection with 
the recurrent and sporadic Forbush effects. Naskidashvili, 
B.D.; Nachkebia, N.A.; Tsereteli, G.L.; Shatashvili, L.K. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It has been established that the beginning of the change of 
the vector of Solar diurnal anisotropy of Galactic Cosmic Rays 
(GCR) takes place due to a disturbed region (DR) of the Solar 
wind at Tau or = 8 days. The meridional gradient, delta theta eta, 
of density during the recurrent FD is evaluated. 


14815 (N—85-34991, pp v) Cosmic ray modulation by 
high-speed solar wind fluxes. Dorman, L.I.; Kaminer, N.S.; 
Kuzmicheva, A.E.; Mymrina, N.V. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Cosmic ray intensity variations connected with recurrent 
high-speed fluxes (HSF) of solar wind are investigated. The in- 
crease of intensity before the Earth gets into a HSF, north-south 
anisotropy and diurnal variation of cosmic rays inside a HSF, as 
well as the characteristics of Forbush decreases, are considered. 


14816 (N—85-34991, pp v) Solar activity beyond the 
disk and variations of the cosmic ray gradient. Belov, A.V.; 
Dorman, L.I.; Eroshenko, E.A.; Ishkov, V.N.; Oleneva, 
V.A. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Part of galactic cosmic rays (CR) observed near the Earth 
and on the Earth come from beyond-disk regions of circumsolar 
space. But CR of those energies, which undergo substantial modu- 
lation, cover too large a path across the lines of force of the inter- 
planetary magnetic field (IMF) in order that they could provide an 
effective transfer of information about beyond-disk solar activity. If 
it is possible the most probable channel for transferring such infor- 
mation must be a neutral layer of heliomagnetosphere in which the 
transverse CR transport is facilitated by drift in an inhomogeneous 
magnetic field. A simple diffusion model for an expected CR varia- 
tion in a neutral layer near the Earth is discussed. It is of impor- 
tance that variations of the CR gradient are not always accompa- 
nied by considerable variations of IMF and solar wind velocity at 
the point of observation. 


14817 (N—85-34991, pp v) Coupling functions for lead 
and lead-free neutron monitors from the latitudinal measure- 
ments performed in 1982 in the research station Academician 
Kurchatov. Alekanyan, T.M.; Dorman, L.I.; Yanke, V.G.; 
Korotkov, V.K. (SVKNII). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The latitudinal behavior of intensities and multiplicities was 
registered by the neutron monitor 2 NM and the lead-free neutron 
monitor 3 SND (slow-neuron detector) on the equator-Kaliningrad 
line in the Atlantic Ocean. Coupling coefficients for 3 SND show 
the sensitivity of this detector to primary cosmic particles of ener- 
gies on the average lower than 2 NM. As multiplicities increase, 
the coupling coefficients shift towards higher energies. 


14818 (N—85-34991, pp v) Solar cycle variation in the 
barometer coefficients of high latitude neutron monitors, Ku- 
sunose, M.; Ogita, N. (Inst. of Physical and Chemical Re- 
search). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Evaluation of barometer coefficients of neutron monitors lo- 
cated at high latitudes has been performed by using spherical har- 
monic analysis, based on records from around twenty stations for 
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twelve years from January 1966 to December 1977. The average of 
data at eight stations, where continuous records are available for 
twelve years, show that the absolute value of the barometer coeffi- 
cient is in positive correlation with the cosmic ray neutron intensi- 
ty. The variation rate of the barometer coefficient to the cosmic ray 
neutron intensity is influenced by the changes in the cutoff rigidity 
and in the primary spectrum. 


14819 (N—85-34991, pp v) Atmospheric effects on un- 
derground muon intensity. Fenton, A.G.; Fenton, K.B.; 
Humble, J.E.; Hyland, G.B. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It has previously been reported that the barometric pressure 
coefficient observed for muons at Poatina (vertical absorber depth 
357 hg/sq cm) appears to be appreciably higher than would be ex- 
pected from atmospheric absorption alone. There is a possibility 
that the effect is due to an upper atmospheric temperature effect 
arising from an inverse correlation of surface pressure with strato- 
spheric temperature. A new proportional telescope is discussed 
which has been operating at Poatina since about the beginning of 
83 and which has a long term stability suitable for studying vari- 
ations of atmospheric origin. 1 reference. 


14820 (N—85-34991, pp v) Altitude variations of cosmic- 
ray soft and hard components observed by airborne detectors. 
Takahashi, K.; Inoue, A.; Wada, M.; Nishi, K.; Murakami, 
K. Aug 1985. NTIS, PC A$200,00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 — 1985). 

The altitude variations of cosmic-ray total and hard compo- 
nents were measured up to 12,000 m on board a jet liner over Japan 
during December, 1981. Observed results together with the soft 
component are presented and compared with model calculations on 
hadronic cascades. 


14821 (N—85-34991, pp v) Additional flux of particles 
and albedo-electrons in the upper atmosphere. Aitbaev, F.B.; 
Dyuisembaev, B.M.; Kolomeets, E.V. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The results are presented from the Monte Carlo simulations 
of the albedo flux from dense layers of the Earth’s atmosphere, the 
dependence of angular distribution on the rigidity of geomagnetic 
cut off, and additional particle flux at a depth in the atmosphere of 
15-20 g/sq sm. The influence of geomagnetic field on the propaga- 
tion of charged particles was not taken into account. 


14822 (N—85-34991, pp v) Observation of the energy 
spectrum of the electron albedo in low latitude regions at Hy- 
derabad, India. Verma, S.D.; Bhatnagar, S.P. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The preliminary results are presented from the measurement 
of the energy spectrum of low energy (5-24 MeV) albedo electrons, 
moving upward as well as downwards, at about 37 km (-4 mb) alti- 
tude, over Hyderabad, Inida, in low latitude regions. The flux and 
energy spectrum was observed by a bi-directional, multidetector 
charged particle telescope, which was flown in a high altitude bal- 
loon on 8th December 1984. Results from a quick data analysis are 
presented. 


14823 (N—85-34991, pp v) Proton albedo spectrum ob- 
servation in low latitude regions at Hyderabad, India. Verma, 
S.D.; Kothari, S.K. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
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The flux and energy spectrum of the low energy (30-100 
MeV) proton albedos have been observed for the first time in a low 
latitude region over Hyderabad, India. The preliminary results are 
presented. A charged particle telescope, capable of distinguishing 
singly charged particles such as electrons, muons, protons in the 
low energy region, records the data of both upward as well as 
downward moving particles. Thus spectra of splash and re-entrant 
albedo protons have been recorded simultaneously in a high alti- 
tude balloon flight carried out on December 8, 1985. The balloon 
floated at an latitude of approx. 37 km (4 mb). 


14824 (N—85-34991, pp v) Influence of quiet asymmetric 
magnetosphere on the cutoff rigidities of the main cone. 
Tyasto, M.I.; Danilova, O.A. Aug 1985. NTIS, PC 
A$200. 00/MF $200.00. (NASA-CP-_9376-VOL- -5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Some earlier studies show that cutoff rigidities of cosmic-ray 
particles in the model magnetospheric fields of internal and external 
sources have daily variations caused by asymmetry of the magnetic 
field due to the currents induced at the magnetopause and tail cur- 
rents. Cutoff rigidities of the charged particles coming down at the 
middle latitudes are examined in this paper. The mathematical 
model of the magnetospheric field is based on the merged IMP- 
HEOS experimental data set and includes all known time current 
systems of the magnetosphere: magnetopause, ring, and magnetotail 
currents. 


14825 (N—85-34991, pp v) Re-evaluation of cosmic ray 
cutoff terminology. Cooke, D.J.; Humble, J.E.; Shea, M.A.; 
Smart, D.F.; Lund, N.; Rasmussen, LL.; By rnak, B.; Goret, 
P.; Petrou, N. Aug 1985. NTIS, PC ‘48200: 00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The study of cosmic ray access to locations inside the geo- 
magnetic field has evolved in a manner that has led to some misun- 
derstanding and misapplication of the terminology originally devel- 
oped to describe particle access. This paper presents what is be- 
lieved to be a useful set of definitions for cosmic ray cutoff termi- 
nology for use in theoretical and experimental cosmic ray studies. 


14826 (N—85-34991, pp v) MclIlwain L-parameter to es- 
timate cosmic ray vertical cutoff rigidities for different epochs 
of the geomagnetic field. Shea, M.A.; Smart, D.F.; Gentile, 
L.C. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Secular changes in the geomagnetic field between 1955 and 
1980 have been large enough to produce significant differences in 
both the verical cutoff rigidities and in the L-value for a specified 
position. A useful relationship employing the MclIlwain L-parame- 
ter to estimate vertical cutoff rigidities has been derived for the 
twenty-five year period. 


14827 (N—85-34991, pp v) Estimating the change in as- 
ymptotic direction due to secular changes in the geomagnetic 


field. Flueckiger, E.O.; Smart, D.F.; Shea, M.A.; Gentile, 
L.C.; Bathurat, A.A. Aug 1985. NTIS, PC A$200. 00/MF 
$200. 00. (NASA-CP__2376-VOL- 5; CONF-850883—Vol. 5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The concept of geomagnetic optics, as described by the as- 
ymptotic directions of approach, is extremely useful in the analysis 
of cosmic radiation data. However, when changes in cutoff occur 
as a result for evolution in the geomagnetic field, there are corre- 
sponding changes in the asymptotic cones of acceptance. A method 
is introduced of estimating the change in the asymptotic direction 
of approach for vertically incident cosmic ray particles from a ref- 
erence set of directions at a specific epoch by considering the 
change in the geomagnetic cutoff. 
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14828 (N—85-34991, pp v) Empirical model for the 
Earth's cosmic ray shadow at 400 KM: prohibited cosmic ray 
access. Humble, J.E.; Smart, D.F.; Shea, M.A. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The possibility of constructing a unit sphere of access that 
describes the cosmic radiation allowed to an Earth-orbiting space- 
craft is discussed. It is found that it is possible to model the occlud- 
ed portion of the cosmic ray sphere of access as a circular projec- 
tion with a diameter bounded by the satellite-Earth horizon. Main- 
taining tangency at the eastern edge of the spacecraft-Earth hori- 
zon, this optically occluded area is projected downward by an 
angle beta which is a function of the magnetic field inclination and 
cosmic ray arrival direction. This projected plane, corresponding to 
the forbidden area of cosmic ray access, is bounded by the space- 
craft-Earth horizon in easterly directions, and is rotated around the 
vertical axis by an angle alpha from the eastern direction, where 
the angle alpha is a function of the offset dipole latitude of the 
spacecraft. 


14829 (N—85-34991, pp v) Dynamics of the penetration 
boundaries of solar protons during a strong magnetic storm. 
Glukhov, G.A.; Kratenko, Y.P.; Mineev, Y.V. (Moscow 
State Univ., USSR). Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The variations in the equatorial penetration boundary of 
solar protons with E sub p = 0.9 to 8.0 MeV during a strong mag- 
netic storm of April 3 to 5, were analyzed. The dynamics of this 
boundary are compared with the dynamics of the outer trapping 
boundary of electrons with E sub e = - 0.3 to 0.6 MeV. The solar 
proton penetration and the structure of the real magnetic field are 
studied. The unique data on the thin structure of development of a 
magnetospheric substorm were obtained for the first time. 


14830 (N—85-34991, pp v) Short perturbations of cosmic 
ray intensity and electric field in the atmosphere. Alex- 
eyenko, V.V.; Chudakov, A.E.; Sborshikov, V.G.; Tizen- 
gauzen, V.A. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Short perturbations of cosmic ray intensity were found to be 
a common phenomenon. Its meteorological origin and correlation 
with electric fields are established. The phenomenon can be ex- 
plained by the electric field if the strength of this field at high alti- 
tudes is much layer than that measured at the surface. 


14831 (N—85-34991, pp v) Long-period cosmic ray vari- 
ations and their altitude dependence. Belov, A.V.; Gush- 
china, R.T.; Dorman, L.I.; Sirotina, I.V. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Long-period variations were studied from the data of 
ground-based cosmic ray (CR) observations. In spite of a large 
value of a 2-year variation, it is more difficult to obtain its spectrum 
than the spectrum of a solar diurnal variation. Serious obstacles are 
caused by changes in individual detectors and in the world wide 
network of CR detectors, and by the absence of continuity and uni- 
formity of data series, by various apparatus variations. In discrimi- 
nation and investigation of long-period variations an important and 
determining point is preparation and preliminary analysis of data. 


14832 (N—85-34991, pp v) Diurnal variations of cosmic 
ray geomagnetic cut-off threshold rigidities. Dvornikov, 
V.M.; Sdobnov, V.E.; Sergeev, A.V.; Danilova, O.A.; 
Tyasto, M.I. (Academy of Science, Leningrad, USSR). Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376- 
VOL-5; CONF-850883—Vol.5). 
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From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The spectrographic global survey method was used to inves- 
tigate the rigidity variations Rc of geomagnetic cut-off as a func- 
tion of local time and the level of geomagnetic disturbance for a 
number of stations of the world wide network. It is shown that 
geomagnetic cut-off threshold rigidities undergo diurnal variations. 
The diurnal wave amplitude decreases with increasing threshold ri- 
gidity Rc, and the wave maximum occurs at 2 to 4 hr LT. The am- 
plitude of diurnal variations increases with increasing geomagnetic 
activity. The results agree with those from trajectory calculations 
made for an asymmetric model of the magnetosphere during differ- 
ent geomagnetic disturbance conditions. 


14833 (N—85-34991, pp v) Influence of the Earth’s mag- 
netosphere on high-energy solar protons. Bazilevskaya, G.A.; 
Makhmutov, V.S.; Charakhchyan, T.N. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In the Earth’s polar regions the intensity of the solar protons 
with energy above the critical energy of geomagnetic cutoff is the 
same as in interplanetary space. The penumbra in the polar regions 
is small and the East-West effect is also small. However geomag- 
netic cutoff rigidity R sub c in polar regions is difficult to calculate 
because it is not sufficient to include only the internal sources of 
the geomagnetic field. During the magneto-quiescent periods the 
real value of R sub c can be less by 0.1 GV than the calculated 
value because of the external sources. During the geomagnetic 
storms the real value of R sub c is still lower. 


14834 (N—85-34991, pp v) Cosmic ray Br-10 biennal 
data and their relationship to aurorae and sunspots. Attolini, 
M.R.; Cecchini, S.; Castagnoli, G.C.; Galli, M.; Nanni, T. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883— Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The galactic cosmic ray (C.R.) variations which should give 
information on the three dimensional aspects of the heliospheric 
magnetic fields and on the solar wind, which modulate their influx 
into the solar system, were studied. In order to decode the informa- 
tion from the C.R. series it is necessary to know the mechanisms 
through which the modulation is produced. It it clear that a bal- 
ance of effects with sources at different heliospheric latitudes re- 
sults in the modulated C.R. intensity. It is found that the modula- 
tion of Br-10 in polar ice may be due to at least two main contribu- 
tions: (1) negative and in phase with the solar flare activity modu- 
lating the cosmic ray flux in Forbush-type decreases, and (2) posi- 
tive in phase with the appearance of large wind streams situated at 
both polar coronal holes. It is found that the high heliolatitude ac- 
tivity is related to a stable periodicity of 11.ly whereas the low he- 
liolatitude activity contributes to the wandering of the solar cycles. 


14835 (N—85-34991, pp v) Solar modulation of cosmic 
ray intensity and solar flare events inferred from (14)C con- 
tents in dated tree rings. Fan, C.Y.; Chen, T.M.; Yun, S.X.; 


Dai, K.M. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The delta C-14 values in 42 rings of a white spurce grown in 
Mackenzie Delta was measured as a continuing effort of tracing the 
history of solar modulation of cosmic ray intensity. The delta C-14 
values in six rings were measured, in search of a C-14 increase due 
to two large solar flares that occurred in 1942. The results are pre- 
sented. 


14836 (N—85-34991, pp v) Cosmic ray secular variations 
in terrestrial records and aurorae. Attolini, M.R.; Castagnoli, 
G.C.; Bonino, G.; Galli, M.; Nanni, T. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
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The rediscovery that the Sun and the solar wind can under- 
go important changes on historical time scales has brought into 
question the stability of the cyclic behavior of past time series of 
solar and solar-terrestrial origin. It was found by Vector Fourier 
analysis that the solar 11 year cycle is present in the series of Br-10, 
delta 180, in ice cores and of thermoluminescence (TL) in sea sedi- 
ments during the last Millennia with a frequency modulation, relat- 
ed to Sun behavior, as tested by comparison with the Sunspot 
number R sub z series. It was shown that the cyclogram of the 
series of yearly Aurorae from 1721 to 1979, linear-regression-cor- 
rected-for-R sub z is straight for the periodicity zeta=11,ly, which 
indicates that such periodicity, is constant in time, corresponding to 
the only line present in the lly band. The maxima of this compo- 
nent appear at the same time together with the high speed solar 
wind streams taking place in coronal holes situated in high heliolati- 
tudes. It is evidenced that the 11 year cycle has undergone frequen- 
cy oscillations on a time scale of two centuries, although it is very 
difficult to determine the periodicities with high accuracy. 


14837 (N—85-34991, pp v) When did the average cosmic 
ray flux increase. Nishiizumi, K.; Murty, S.V.S.; Marti, K.; 
Arnold, J.R. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A new I-129 to Xe-129 method to obtain cosmic ray expo- 
sure ages and to study the average cosmic ray flux on a 10 to the 
7th power to 10 to the 8th power year time-scale was developed. 
The method is based on secondary neutron reactions on Te in troi- 
lite and the subsequent decay of I-129ly, the reaction product to 
stable Xe-129. The first measurements of I-129 and Xe-129 in ali- 
quot samples of a Cape York troilite sample are reported. 


14838 (N—85-34991, pp v) Cosmogenic-nuclide produc- 
tion by primary cosmic-ray protons. Reedy, R.C. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The production rates of cosmogenic nuclides were calculat- 
ed for the primary protons in the galactic and solar cosmic rays. At 
1 AU, the long-term average fluxes of solar protons usually 
produce many more atoms of cosmogenic nuclide than the primary 
protons in the galactic cosmic rays (GCR). Because the particle 
fluxes inside meteorites and other large objects in space include 
many secondary neutrons, the production rates and ratios inside 
large objects are often very different from those by just the primary 
GCR protons. It is possible to determine if a small object, was 
small in space or broken from a meteorite. Because heliospherical 
modulation and other interactions change the GCR particle spec- 
trum, the production of cosmogenic nuclides by the GCR particles 
outside the heliosphere will be different from that by modulated 
GCR primaries. 


14839 (N—85-34991, pp v) Cosmic-ray exposure records 
and origins of meteorites. Reedy, R.C. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The cosmic-ray records of meteorites are used to infer much 
about their origins and recent histories. The methods used to inter- 
pret meteorites cosmic-ray records, especially identifying simple or 
complex exposure histories, often are inadequate. Spallogenic ra- 
dionuclides, stable nuclides, and measurements of products that 
have location-sensitive production rates, such as the tracks of heavy 
cosmic-ray nuclei or neutron-capture nuclides, are very useful in 
accurately determining a meteorite’s history. Samples from differ- 
ent, known locations of a meteorite help in studying the cosmic-ray 
record. Such extensive sets of meteorite measuremetns, plus theo- 
retical modeling of complex histories, improves the ability to pre- 
dict the production of cosmogenic nuclides in meteorites, to distin- 
guish simple and complex exposure histories, and to better deter- 
mine exposure ages. 
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14840 (N—85-34991, 


p v) Accelerator experiments on 
the contribution of seco parti 


cles to the production of 
cosmogenic nuclides in meteorites. Dragovitsch, P.; Englert, 
P. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Through the interaction of galactic cosmic particle radiation 

(GCR) a wide variety of cosmogenic nuclides is produced in mete- 
orites. They provide historical information about the cosmic radi- 
ation and the bombarded of meteorites. An important way to un- 
derstand the production mechanisms of cosmogenic nuclides in me- 
teorites is to gather information about the depth and size depend- 
ence of the build-up of Galactic Rays Cosmic-secondary particles 
within meteorites of different sizes and chemical compositions. Sim- 
ulation experiments with meteorite models offer an alternative to 
direct observation providing a data basis to describe the develop- 
ment and action of the secondary cascade induced by the GCR in 
meteorites. 


14841 (N—85-34991, pp v) Depth and size effects on 
cosmogenic nuclide production in meteorites. Englert, P. os 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—237 
VOL-5; CONF- 850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Galactic cosmic radiation (GCR) can cause changes in con- 
densed extraterrestrial matter in different ways. It can lose energy 
via ionization processes of induced nuclear reactions, which lead to 
a wide variety of stable and radioactive cosmogenic nuclides. 
Heavy particles incur radiation damage in minerals such as olivine 
and pyroxene. Light particles predominantly tend to induce nuclear 
reactions, causing the development of a secondary particle cascade 
of neutrons, protons, pions and gamma-rays and the production of 
cosmogenic nuclides. Such processes are described by various 
models, which predict the depth and size dependent production of 
cosmogenic nuclides. 


14842 (N—85-34991, pp v) Spallogenic origin of nuclei 
in meteorites. Zanda, B.; Audouze, J. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Results obtained from a model built to evaluate the different 
interactions between cosmic rays and meteorites are presented. The 
model computes fluxes as a function of depth inside the meteorite, 
taking into account energy losses by ionization and spallation reac- 
tions, which induce both particle destruction and production. This 
procedure, in which particle fluxes and cross sections are treated 
independently from each other, differs significantly from the thick 
target approach based on the measurement of spallation products 
generated in accelerator experiments. 


14843 (N—85-34991, pp v) Clusters and cycles in the 
cosmic ray age distributions of meteorites. Woodard, M.F.; 
Marti, K. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Statistically significant clusters in the cosmic ray exposure 
age distributions of some groups of iron and stone meteorites were 
observed, suggesting epochs of enhanced collision and breakups. 
Fourier analyses of the age distributions of chondrites reveal no sig- 
nificant periods, nor does the same analysis when applied to iron 
meteorite clusters. 


31844 (N—85-34991, pp v) 4HelH ratios in the chemical 
compositions of solar flare particles and the primordial solar 
nebula. Sakurai, K. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF- 850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 

USA (11 a 1985). 
mica! abundances of solar flare particles are similar 
to those of galactic cosmic rays at their sources. In order to infer 
the He-4/H ratio in the solar atmosphere, this ratio as observed in 
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the interstellar gases was considered in addition to those which 
were contained of galactic cosmic rays and the stars classified as 
the early types. Since it is clear that the most of these ratios ever 
deduced for both of the Sun and solar flare particles are lower than 
those for the interstellar gases, this ratio suggests that hydrogens 
are relatively overabundant in the chemical abundances of the Sun 
and the primordial solar nebula as compared to those of the inter- 
stellar gases currently observed. 


14845 (N—85-34991, pp v) High by precise measure- 
ments of cosmogenic radiocarbon abundance by complex of 
scintillation equipments. Kocharov, G.E.; Metskvarishvili, 
R.Y.; Tsereteli, S.L. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The main characteristics of scintillation equipments which 
enable the measurements of radiocarbon content with an accuracy 
of 0.2 to 0.3% were considered. The complex of scintillation de- 
vices has operated very well for the last 15 years and allowed the 
investigation of the temporal variation of solar activity and intensi- 
ty of cosmic rays for the last 300 years. 


14846 (N—85-34991, pp v) Radiocarbon content in the 
annual tree rings during last 150 years and time variation of 
cosmic rays. Kocharov, G.E.; Metskvarishvili, R.Y.; Tsere- 
teli, S.L. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The results of high-accuracy measurements of radiocarbon 
abundance in precisely dated tree rings in the interval 1800 to 1950 
yrs are discussed. Radiocarbon content caused by solar activity is 
established. The temporal dependence of cosmic rays is construct- 
ed, by use of radio abundance data. 


14847 (N—85- A tae v) Cosmogenic Mn-53 in mete- 


orites. Alexeev, V.A.; A.K. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 


From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The distributions of the Mn-53 contents in 106 nonantarctic 
and 112 antarctic chondrites were analyzed. A correlation analysis 
of these distributions showed that the correlation coefficient is a 
maximum r sub max = 0.75 plus or minus 0.03) when the histo- 
gram for antarctic chondrites is displaced by 40 plus or minus 8 
dpm kg-1Fe towards lower Mn-53 contents. The distribution of 
Mn-53 saturated contents in nonantarctic ordinary chondrites was 
investigated as a function of their radiation age (T). It is found that 
the Mn-53 average content is higher by (21 plus or minus 9)% in 
H-chondrites with radiation age T approximately 12 Myr than in 
those with T greater than 12 Myr. This effect can be attributed to 
the fact that a considerable proportion of H-chondrites with T 
greater than 12 Myr originates from a comet or from the Chiron 
like objects with orbits more inclined to the ecliptic plane and/or 
more extended, which caused their irradiation by cosmic rays of 
higher intensity. 


14848 (N—85-34991, pp a Results of ultra-low level 
7ige counting for application in the Gallex-solar neutrino ex- 
proc at the Gran Sasso Underground Physics Laboratory. 
—— W.; Heusser, G.; Huebner, M.; Kiko, J.; Kirsten, 
hneider, K.; Schlotz, R. Aug 1985. NTIS, PC 
A200. 00/MF $200. 00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It has been experimentally verified that the ultra-low-level 
counting system for the Gallex solar neutrino experiment is capable 
of measuring the expected solar upsilon flux to plus or minus 12% 
during two years of operation. 
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14849 (N—85-34991, pp v) Correlation between solar 
neutrino flux and other solar phenomena. Lal, S.; Subraman- 
ian, A. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A study was made of the solar neutrino data with a tank of 
carbon tetrachloride located 4800 mwe underground for the period 
1970 to 83. These observations are on the production rates of Ar-37 
atoms via the reaction upsilon sub e + Cl-37 yields Ar-37 plus e(-) 
in the tank caused presumably by a flux of neutrinos from the Sun. 
The idea of possible time variations in the data shown is discussed 
and an attempt is made to correlate the variations to two other phe- 
nomena of solar origin-the sunspot number and the geomagnetic Ap 
index. 


14850 (N—85-34991, pp v) Possible mechanism to cause 
the quasi-biennial variability on the solar neutrino flux. Sa- 
kurai, K.; Hasegawa, M. Aug 1985. NTIS, PC A$200.00/ 
a $200.00. (NASA-CP—2376-VOL-5; CONF-850883— 
Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It is suggested that the quasi-biennial change in the observed 
flux of solar neutrinos is causally related to some non-linear process 
at the central core of the Sun, being associated with the charge in 
the central temperature. This process seems to be responsible for 
the physical adjustment of the internal structure of the Sun. Numer- 
ical simulation on this process is able to reproduce the quasi-bienni- 
al change in the flux of these neutrinos. 


14851 (N—85-34991, pp v) Conjecture concerning time 
variations in the solar neutrino flux. Haubold, H.J.; Gerth, 
E. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The results of the Fourier transformation of the unequally- 
spaced time series of the recorded Ar-37 production rate of the 
solar neutrino experiment (runs 18 to 80, 1970 to 1983) are re- 
viewed. Significance criteria for every period discovered by the 
harmonic analysis are determined. A Fourier synthesis of certain 
discovered harmonics are performed. It seems that the solar neutri- 
no flux increases shock-like with a period of approximately 8.3 
years and after that breaks down. Possible connections between the 
periods found by the harmonic analysis and several observed phe- 
nomena on the solar surface are indicated. 


14852 (N—85-34991, pp v) Solar neutrino: flux, cosmic 
rays and the 11 year solar cycle. Raychaudhuri, P. Au 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—-2376- 
VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It is shown .. the results of maximum likelihood treatment 
of Monte Carlo simulation with a constant production rate of 7.6 
SNU and 1.Epsilon SNU are consistent with a constant production 
rate when the tests of hypotheses (e.g., t-test, sigma squared-test, 
Wilcoxon-Mann-Whitney test, run test, etc.) are applied to the two 
groups of data formed from sunspot minimum range and sunspot 
maximum range, whereas the real data pulsate with the solar activi- 
ty cycle. It is shown that SN flux-change is in opposite phase to the 
solar activity cycle and lags behind the latter by about one year. A 
correlation between SN flux and the cosmic rays is suggested. 


14853 (N—85-34991, pp v) Solar neutrinos, solar flares, 
solar activity cycle and the proton decay. Raychaudhuri, P. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 ae 1985). 

It is shown that there may be a correlation between the ga- 
lactic cosmic ray and the solar neutrino data. But it appears that 
the neutrino flux, which may be generated during the large solar 
cosmic ray events, cannot in any way effect the solar neutrino data 
in the Davis experiment. Only an initial stage of mixing between 
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the solar core and solar outer layers after the sunspot maximum in 
the solar activity cycle can explain the higher (run number 27 and 
71) solar neutrino data in the Davis experiment. But solar flare in- 
duced atmospheric neutrino flux may have an effect in the nucleon 
decay detector underground. The neutrino flux from solar cosmic 
rays may be a useful guide to understand the background of nu- 
cleon decay, magnetic monopole search, and the detection of neu- 
trino flux in seawater experimenis. 


14854 (N—85-34991, pp v) Neutrino production from the 
solar ai Inazawa, H.; Kobayakawa, K.; Kitamura, 
T. Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

When the high energy primary cosmic rays enter near the 
solar surface, they pass through a thick matter but having a low 
density. If the density and path length satisfy an appropriate condi- 
tion, the primaries collide with the constituents near the solar 
sphere (almost protons) and produce pions and kaons, most of 
which decay into MU plus NU sub MU without successive hadron 
collisions. Muons also decay into NU sub MU and NU sub E 
before reaching the Earth. The neutrino flux of which the producer 
is matter near the solar surface is computed by solving cascade dif- 
fusion equations. The calculated differential flux of muon neutrino 
at 1 TeV is 1 X 10 to the minus 13 power (GeV. cm square centi- 
meters 2.s.ster)(-1) which is rather difficult to be observed in the 
present apparatuses or DUMAND. 


14855 (N—85-34991, pp v) Solar cosmic ray bursts and 
solar neutrino fluxes. Basilevakaya, G.A.; Nikolsky, S.L; 
Stozhkov, Y.I.; Charakhchyan, T.N. (Moscow State Univ., 
USSR). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The neutrino flux detected in the Cl-Ar experiment seems to 
respond to the powerful solar cosmic ray bursts. The ground-based 
detectors, the balloons and the satellites detect about 50% of the 
bursts of solar cosmic rays generated on the Sun’s visible side. As a 
rule, such bursts originate from the Western side of the visible solar 
disk. Since the solar cosmic ray bursts are in opposite phase with 
the 11-year galactic cosmic ray cycle, which also seems to be re- 
flected by neutrino experiments. The neutrino generation in the 
bursts will flatten the possible 11-year behavior of the AR-37 pro- 
duction rate, Q, in the Cl-Ar experiment. The detection of solar- 
flare-generated gamma-quanta with energies above tens of Mev is 
indicative of the generation of high-energy particles, which in turn 
may produce neutrinos. Thus, the increased Q during the runs, 
when the flare-generated high energy gamma-quanta have been 
registered, may be regarded as additional evidence for neutrino 
geneation in the solar flare processes. 


14856 (N—85-34991, pp v) Three dimensional calculation 
atmospheric 


pe flux of low energy Lee, H.; Blud- 

S.A. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2 76-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Results of three-dimensional Monte Carlo calculation of low 
energy flux of atmospheric neutrinos are presented and compared 
with earlier one-dimensional calculations 1,2 valid at higher neutri- 
no energies. These low energy neutrinos are the atmospheric back- 
ground in searching for neutrinos from astrophysical sources. Pri- 
mary cosmic rays produce the neutrino flux peaking at near E 
sub=40 MeV and neutrino intensity peaking near E sub v=100 
MeV. Because such neutrinos typically deviate by 20 to 30 degrees 
from the primary cosmic ray direction, three-dimensional effects 
are important for the search of atmospheric neutrinos. Nevertheless, 
the background of these atmospheric neutrinos is negligible for the 
detection of solar and supernova neutrinos. 
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14857 (N—85-34991, pp v) Detector calibration of the 
Indian cosmic ray experiment (IONS) in Space-Shuttle Space- 
lab-13. Yadav, J.S.; Biswas, S.; Durgaprasad, N. Aug 1985. 
NTIS, PC A$200. 00/MF $200.00. (NASA-CP—2376-VOL. 
% CONF- 850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In the Indian cosmic ray experiment (IONS) in Spacelab-3 
the intention is to study nuclei up to iron in low energy cosmic 
rays, using CR-39 (DOP) detectors. CR-39 (DOP) was exposed to 
He-4, C-12, O-16, Ne-20, Si-28, Ar-40, Cr-52 and Fe-56 accelerated 
beams from various accelerator facilities available around the 
world. Different beam energies and exposure angles were used. 
From these exposures, the charge resolution and energy resolution 
for the detector in the region of interest were studied. The effect of 
pre-annealing and depth on the response of our detector was stud- 
ied. For isotopic resolution, the detector samples were exposed to 
Ne-20 and Ne-22 accelerated beams. Samples of CR-39 (DOP) ex- 
posed to different accelerated heavy ions were kept in the detector 
module to take into account the effect of ambient conditions on de- 
tector response during the flight. 


14858 (N—85-34991, pp v) Silicon surface barrier tele- 
scope for solar particles identification. Sequeiros, J.; Medina, 
J. Aug 1985. NTIS, PC A$200.00/MF $200.00. ’(NASA- 
CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

From the results three conclusions can be made: (1) the de- 
tector system described and tested is capable of good charge resolu- 
tion from He to Al although beyond Ne the statistic is very poor; 
(2) in the high gain mode, isotopic resolution has been achieved for 
Li-6/Li-7 Be-7/Be-9; (3) the much higher yield of He-3 over He-4 
and of Be-9 over Be-10 in these types of nuclear reactions prevents 
obtaining experimental evidence of those isotopes, although it is be- 
lieved that, at least He-3/He-4 can be resolved under other more 
favorable conditions (i.e., solar He-3-rich events). 


14859 (N—85-34991, pp v) Bi-directional charged parti- 
cle telescope to observe flux, energy spectrum and angular 
distribution of relativistic and non-relativistic particles. 
Verma, S.D.; Bhatnagar, S.P.; Kothari, S.K. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 aus — 

A Charged Particle Telescope (CPT) was designed, fabricat- 
ed and calibrated to make the following observations: (1) discrimi- 
nation between various singly charged particles, e.g., electrons, 
muons and protons, in about 5 to 100 MeV energy range; (2) meas- 
urement of the flux and the energy of the charged particles incident 
to the telescope from two opposite directions and stopping in the 
telescope, thus obtaining flux and energy spectrum of downward 
and upward moving charged particles; and (3) measurement of the 
broad angular distribution of selected particles as a function of azi- 
muthal angle. This telescope can be used to study low energy elec- 
tron, muon and proton energy spectra. The experiment was flown 
in a high altitude balloon from Hyderabad, India, in December 
1984. This same equipment is also useful in ground level electron, 
muon spectrum study. 


14860 (N—85-34991, pp v) Photometric and spectrosco- 
pic gamma-ray observations of solar transient phenomena 
using long duration balloons. Pelling, M.R.; Duttweiler, F.; 
Lin, R.F.; Levedahl, W.K.; Primbach, H.; Curtis, D.W.; 
Burley, K.C. (California Univ., Berkeley). Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A program currently in progress to conduct extended dura- 
tion spectroscopic and photometric observation of solar x-ray phe- 
nomena from balloons is described. High photometric sensitivity to 
weak hard x-ray bursts is attained using a 600 sq cm array of phos- 
wich scintillators. High spectral resolution for stronger bursts is 
available from an array of planar germanium detectors. These in- 
struments are carried in a novel balloon gondola dssigned for the 
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15 to 20 day float durations available through using conventional 
zero pressure balloons in the radiation controlled (RACOON) 
mode. 


14861 (N—85-34991, pp v) Monte Carlo calibration of 
the SMM gamma ray spectrometer for high energy gamma 
rays and neutrons. Cooper, J.F.; Reppin, C.; Forrest, D.J.; 
Chupp, E.L.; Share, G.H.; Kinzer, R.L. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The Gamma Ray Spectrometer (GRS) on the Solar Maxi- 
mum Mission spacecraft was primarily designed and calibrated for 
nuclear gamma ray line measurements, but also has a high energy 
mode which allows the detection of gamma rays at energies above 
10 MeV and solar neutrons above 20 MeV. The GRS response has 
been extrapolated until now for high energy gamma rays from an 
early design study employing Monte Carlo calculations. The re- 
sponse to 50 to 600 MeV solar neutrons was estimated from a 
simple model which did not consider secondary charged particles 
escaping into the veto shields. In view of numerous detections by 
the GRS of solar flares emitting high energy gamma rays, including 
at least two emitting directly detectable neutrons, the calibration of 
the high energy mode in the flight model has been recalculated by 
the use of more sophisticated Monte Carlo computer codes. New 
results presented show that the GRS response to gamma rays above 
20 MeV and to neutrons above 100 MeV is significantly lower than 
the earlier estimates. 


14862 (N—85-34991, pp v) Comparisons of monthly 
mean cosmic ray counting rates observes from a worldwide 
network of neutron monitors. Ryu, J.Y.; Wada, M. (Institute 
of Physical and Chemical Research, Tokyo, Japan). Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376- 
VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In order to examine the stability of neutron monitor observa- 
tion, each of the monthly average counting rates of a neutron moni- 
tors is correlated to those of the KFOR Wiel neutron monitor. The 
regression coefficients thus obtained are compared with the cou- 
pling coefficients of isotropic intensity radiation. The results of the 
comparisons for five year periods during 1963 to 1982, and for the 
whole period are given. The variation spectrum with a single 
power law with an exponent of -0.75 up to 50 GV is not so unsatis- 
factory. More than one half of the stations show correlations with 
the coefficient greater than 0.9. Some stations have shifted the level 
of mean counting rates by changing the instrumental characteristics 
which can be adjusted. 


14863 (N—85-34991, pp v) Recording system for solar 
neutron monitoring at Mt. Norikura. Yu, S.H.; Kusunose, 
M.; Sasaki, H.; Ohmori, N.; Takahashi, K.; Wada, M. (Insti- 
tute of Physical and Chemical Research, Tokyo, Japan). 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

To monitor solar neutron events, a new recording system 
will be installed at Mt. Norikura Cosmic Ray Observatory. The re- 
cording system is composed of a pulse counter with clock and a 
microcomputer with minifloppy disk. The counter and the micro- 
computer are connected through the general purpose interface bus 
line. The one minute total count of the neutron monitor is recorded 
on the minifloppy disk. 


14864 (N—85-34991, pp v) Burst size distributions in the 
digitized data of the ion chambers at Mt. Norikura and sea 
level stations. Kusunose, M.; Wada, M.; Kudo, S.; Chuang, 
L.S. (Institute of Physical and Chemical Research, Tokyo, 
Japan; Chinese Univ. of Hong Kong). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; CONF- 
850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
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A practical and simple method for burst rejection is applied 
to the digitized data of cosmic ray ion chambers at Mt. Norikura, 
Tokyo and Kochi. As a result of burst rejection, the burst size fre- 
quency distributions in the digitized data at mountain altitude and 
sea level ion chambers is obtained. Results show that there are no 
significant differences between the digital and analog data process- 
ing in burst rejection. 


14865 (N—85-34991, pp v) Sensitivity of single and mul- 
tiple cosmic ray neutrons to the surrounding medium in a 
lead-free monitor. Dorman, I.V.; Dorman, L.T.; Libin, T.Y.; 
Korotkov, V.K. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In 1981-1985 the neutron component of cosmic rays was re- 
corded, the effect of cosmic ray multiplication in lead being disre- 
garded. The recording device consisted of neutron counters placed 
in a polyethylene retarder (polyethylene tubes with wall thickness 
of 2 cm). The device registered neutrons formed directly on the 
surface or not deep underground; the intensity of neutrons depend- 
ed on the chemical composition of the substance. The neutron com- 
ponent was also measured in the Moscow Canal, Belomor-Baltic 
Canal, and in the Atlantic Ocean. The time variation of 5 minute 
data of the intensity obtained in the Belomor-Baltic Canal and in 
the Atlantic Ocean relative to the mean value in the open sea (in 
%) is presented. 


14866 (N—85-34991, pp v) Plastic scintillators in coinci- 
dence for the study of multi-particle production of sea level 
cosmic rays in dense media. Chuang, L.S.; Chan, K.W.; 
Wada, M. (Institute of Physical and Chemical Research, 
Tokyo, Japan). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Cosmic ray particles at sea level penetrate a thick layer of 
dense media without appreciable interaction. These penetrating par- 
ticles are identified with muons. The only appreciable interaction of 
muons are by knock on processes. A muon may have single, double 
or any number of knock on with atoms of the material so that one, 
two, three or more particles will come out from the medium in 
which the knock on processes occur. The probability of multiparti- 
cle production is expected to decrease with the increase of multi- 
plicity. Measurements of the single, double, and triple particles gen- 
erated in a dense medium (Fe and Al) by sea level cosmic rays at 
22.42 N. Lat. and 114.20 E. Long. (Hong Kong) are presented 
using a detector composed of two plastic scintillators connected in 
coincidence. 


14867 (N—85-34991, pp v) SONTRAC: a solar neutron 
track chamber detector. Frye, G.M.,JR.; Jenkins, T.L.; 
Owens, A. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The recent detection on the solar maximum mission (SMM) 
satellite of high energy neutrons emitted during large soiar flares 
has provided renewed incentive to design a neutron detector which 
has the sensitivity, energy resolution, and time resolution to meas- 
ure the neutron time and energy spectra with sufficient precision to 
improve our understanding of the basic flare processes. Over the 
past two decades a variety of neutron detectors has been flown to 
measure the atmospheric neutron intensity above 10 MeV and to 
search for solar neutrons. The SONTRAC (Solar Neutron Track 
Chamber) detector, a new type of neutron detector which utilizes 
N-p scattering and has a sensitivity 1-3 orders of magnitude greater 
than previous instruments in the 20-200 MeV range is described. 
The energy resolution is 1% for neutron kinetic energy, T sub n 50 
MeV. When used with a coded aperture mask at 50 m (as would be 
possible on the space station) an angular resolution of approx. 4 arc 
sec could be achieved, thereby locating the sites of high energy nu- 
clear interactions with an angular precision comparable to the exist- 
ing x-ray experiments on SMM. The scintillation chamber is investi- 
gated as a track chamber for high energy physics, either by using 
arrays of scintillating optical fibers or by optical imaging of particle 
trajectories in a block of scintillator. 
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14868 (N—85-34991, pp v) Neutron moderated detector 
and groundbased cosmic ray modulation studies. Stoker, P.H.; 
Raubenheimer, B.C. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Reports appear on modulation studies with a neutron moni- 
tor without lead. Some of these studies cast doubt on the reliability 
of this detector. The stability of the neutron moderated detector 
(NMD) at Sanae, Antarctic is discussed. The barometric coeficient 
of the 4NMD for epoch 1976 appears not to differ statistically from 
the 0.73%/mb of the 3NM64. The monthly averaged hourly count- 
ing rate of our 4NMD and 3NM64 correlates very well (correlation 
coefficient: 98%) over the years from 1974-1984, with the 4NMD 
showing a 8% larger long term modulation effect than the 3NM64, 
indicating a difference in sensitivities of the two detectors. From 
this difference in sensitivities spectra of ground level solar proton 
events and modulation functions of Forbush decreases are deduced. 


14869 (N—85-34991, pp v) New Matsushiro underground 
cosmic ray station (220 M.W.E. in depth). Mori, S.; Yasue, 
S.; Sagisaka, S.; Chino, K.; Akahane, S.; Higuchi, T.; Ozaki, 
M.; Ichinose, M. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A new underground cosmic ray station has been opened at 
Matsushiro, Japan, and a multidirectional (17 directional channels) 
muon telescope has been installed at an effective vertical depth of 
220 m.w.e. The counting rates are; 8.7 x 10,000/hr for the wide 
vertical component and 2.0 x 10,000/hr for the vertical component. 
Continuous observation has been performed since March 22,1984. 
Some details of the telescope and preliminary analyzed results of 
the data are presented. 


14870 (N—85-34991, pp v) Suggested standardized 
format for cosmic ray ground-level event data. Shea, M.A.; 
Zaljubovsky, I.I.; Wada, M.; Inoue, A. (Institute of Physical 
and Chemical Research, Tokyo, Japan). Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-5; 
CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A standardized format is suggested for the archival storage 
and exchange of neutron monitor data obtained during solar flare 
initiated ground level cosmic ray events. Using the data for the 7 
May 1978 ground level event, a format has been developed that in- 
corporates hourly data preceding and following the event and small 
time interval data immediately before and during the event. Provi- 
sion has been made for the inclusion of uncorrected and corrected 
data as well as the atmospheric pressure. The cosmic ray intensity 
data are then reduced to a standard counting rate of counts per 
second facilitating the graphing and comparison of these data for 
various analyses. 1 ref. 


14871 (N—85-34991, pp v) Read-out system of spatial 
distribution of thermoluminescence in meteorites. Ninagawa, 
K.; Yamamoto, I.; Takano, Y.; Wada, T.; Yamashita, Y.; Ta- 
kaoka, N. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The thermoluminescence (TL) technique used for dating the 
terrestrial age of meteorites is based on the TL fading of interior 
samples. The depth dependence of the TL for Antarctic meteorites 
with fusion crust is measured. Usually, meteorites are powdered 
and their TL measured under a photomultiplier. In this case, a TL 
spatial distribution of a cross section of antarctic meteorites is meas- 
ured using a read out system of spatial distribution of TL, since a 
meteorite is made up of inhomogeneous material. Antarctic meteor- 
ites MET-78028(L6) and ALH-77278(L13) are used. 
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14872 (N—85-34991, pp v) Methods and software for 
cosmic ray scintillation studies. Gulinsky, O.V.; Dorman, 
L.L; Prilutsky, R.E. Aug 1985. NTIS, Bc AS200. 00/MF 
$200.00. (NASA-CP—2376-VOL-S; CONF-850883—Vol.5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The principal instrument used in cosmic ray scintillation 
studies is the spectra constructed from intensity observations. This 
method has its drawbacks in that the statistical characteristics of the 
process undergo essential reconstruction, i.e., the process becomes 
nonstationary from the viewpoint of such phenomena as Forbush 
decrease and during solar flares. The software used to process the 
above includes the direct Fourier transform and its modifications, 
autoregressive processes, and instantaneous spectrum methods. 
Used in various combinations, they prove helpful in handling the 
time series. 


oem (N—85-34991, pp v) Influences of galactic cosmic 

on atmospheric ozone. Ye, Z.; Xue, S.; Wang, L. Au 
1985. “NTIS, PC A$200. 00/MF $200.00. (NASA ‘P—237 
VOL-5; CONF-850883—Vol. 5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The relationship between the yearly variations of cosmic ray 
intensity and ozone in the atmosphere and the ozone disturbance 
initiated by the Forbush decrease of 1965-1976 are analyzed. The 
data on cosmic ray intensity were selected from the records of the 
super neutron monitor at Deep River station and the ionization 
chamber at Beijing station. Ozone data were taken from Resolute 
(Canada), Bismark (N. Dakota, USA), Kagoshima (Japan), and Ko- 
daikanal (India). The statistical results show that ozone is promi- 
nently modulated and disturbed by the 11 year variation and the 
Forbush decrease in the galactic cosmic ray. 


14874 (N—85-34991, pp v) Using the information on 
cosmic rays to predict ct influenza epidemics. Yu, Z.D. Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376 
VOL-5; CONF-850883—Vol. 5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A correlation between the incidence of influenza pandemics 
and increased cosmic ray activity is made. A correlation is also 
made between the occurrence of these pandemics and the appear- 
ance of bright novae, e.g., Nova Eta Car. Four indices based on 
increased cosmic ray activity and novae are proposed to predict 
future influenza pandemics and viral antigenic shifts. 


14875 (N—85-34991, pp v) Observation of nuclei with 
energies 8-30 MeV per nucleon in the Earth's 
at an altitude of 350 KM. Bobrovskaya, V.V.; Grigorov, 
N.L.; Gorleev, Y.P.; Zhuravlev, D.A.; Nymmik, R.A.; Pod- 

ya, A.V; Smolenski, L.G.,; Tretyakova, C.A.; Gor- 
deev, I.V.; Iyagushin, V.I. Aug 1985. NTIS, PC ‘$200. 00/ 
wan - ‘00. {NASA-CP_2376-VOL-5; CONF-850883— 

0) 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Observations of the flux of nuclei with an energy of 8 to 30 
MeV per nucleon on the Salyut-7 Station in September 1984 are 
presented. The observed flux is smaller by a factor of 50 than the 
flux detected in May, 1981. 


(N—85-34991, pp v) Measurement of low energy 
cosmic rays aboard Spacelab-1. Beaujean, R.; Oschlies, K.; 
g g 1985. NTIS, PC A$200. 00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol. 5). 
From 19. international cosmic ray conference; La Jolla, CA, 
USA oe Aug 1985). 
n December 1983 the first Spacelab mission was launched 
for a name of 10 days. Aboard was the Kiel experiment, Isotopic 
Stack, designed for measurement of heavy cosmic ray nuclei with 
nuclear charge equal to or greater than 3 and energies up to some 
100MeV/nuc. One part of the stack was rotated in well defined 
steps registered by an angle encoder to receive information on 
impact times of the nuclei. Using this time resolving system geo- 
magnetically forbidden particles can be detected. The chemical 
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composition and energy spectra of mainly CNO particles are exam- 
ined using a rotated 300 microns thick CR-39 foil beneath a fixed 
100 microns m thick Kodak-Cellulose Nitrate foil. About 600 sq cm 
have been scanned yielding nearly 100 nuclear tracks within an 
energy range of approximately 8 to 30 MeV/nuc. The calibration is 
done by means of a postflight irradiation with 410 MeV/nuc Fe-56 
at Berkeley Laboratory, California, USA. Relative abundances and 
energy spectra are presented. 


14877 (N—85-34991, pp v) Heavy cosmic ray measure- 
ment aboard Spacelab-1. Beaujean, R.; Krause, J.; Fischer, 
E.; Enge, W. hoe 1985. NTIS, PC A$200. 00/MF $200.00. 
(NASA-CP—2376-VOL-5; CONF-850883—Vol. 5). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A stack of CR-39 plastic track detectors was exposed to 
cosmic radiation during the 10 days mission aboard Spacelab-1. A 
part of the stack was rotated one revolution within 7 days. The 
impact time of most of the particles was correlated with the orbit 
position of the shuttle and thus with geomagnetic field parameters. 
The analysis of heavy particles with charge Z 6 in the energy range 
50-150 MeV per nucleon with special emphasis on geomagnetically 
forbidden particles is reported. 


14878 (N—85-34991, pp v) Sporadic radio emission con- 

nected with a definite manifestation of solar activity in the 

near Earth space. Dudnic, A.V.; Zaljubovski, I.I.; Karta- 

shev, V.M.; Shmatko, E.S. Aug 1985. NTIS, PC A$200.00/ 

Hx wes (NASA-CP—2376-VOL-5; CONF-850883— 
Ol.D). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Sporadic radio emission of near Earth space at the frequency 
of 38 MHz is shown to appear in the event of a rapid development 
of instabilities in the ionospheric plasma. The instabilities are gener- 
ated due to primary ionospheric disturbances occurring under the 
influence of solar chromospheric flares. 


14879 (N—85-35834) Far-infrared observations of young 
clusters embedded in the R Coronae Austrinae and RHO 
Ophiuchi dark clouds. Wilking, B.A.; Harvey, P.M.; Joy, M.; 
Hyland, A.R.; Jones, T.J. (National Aeronautics and Space 
Administration, Moffett Field, CA (USA). Ames Research 
Center). Oct 1985. 4lp. (NASA-TM—86681; REPT— 
85129). NTIS, PC A03/MF AO1. 

Multicolor far infrared maps in two nearby dark clouds, R 
Coronae Austrinae and rho Ophiuchi, were made in order to inves- 
tigate the individual contribution of low mass stars to the energetics 
and dynamics of the surrounding gas and dust. Emission from cool 
dust associated with five low mass stars in Cr A and four in rho 
Oph was detected; their far infrared luminosities range from 2 far 
infrared luminosities L. up to 40 far infrared luminosities. When an 
estimate of the bolometric luminosity was possible, it was found 
that typically more than 50% of the star's energy was radiated 
longward of 20 micrometers. meaningful limits to the far infrared 
luminosities of an additional eleven association members in Cr A 
and two in rho Oph were also obtained. The dust optical depth sur- 
rounding the star R Cr A appears to be asymmetric and may con- 
trol the dynamics of the surrounding molecular gas. The implica- 
tions of the results for the cloud energetics and star formation effi- 
ciency in these two clouds are discussed. 


14880 (N—85-35840) HEAO-2 Guest Investigator Pro- 
gram: non-linear growth of instabilities in line-driven stellar 
winds. Semiannual Progess Report, 1 November 1984-30 
April 1985. Rybicki, G.B. (Smithsonian Astrophysical Ob- 
servatory, Cambridge, MA (USA)). Aug 1985. " 
(NASA-CR—176168; SAPR—3). NTIS, PC A03/MF AOl. 

The linear instability of line-driven stellar winds to take 
proper account of the dynamical effect of scattered radiation were 
analyzed. It is found that: (1) the drag effect of the mean scattered 
radiation does greatly reduce the contribution of scattering lines to 
the instability at the very base of the wind, but the instability 
growth rate associated with such lines rapidly increases as the flow 
moves outward from the base, reaching more than 50% of the 
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growth rate for pure absorption lines within a stellar radius of the 
surface, and eventually reaching 80% of that rate at large radii; (2) 
perturbations in the scattered radiation field may be important for 
the propagation of wind disturbances, but they have little effect on 
the wind instability; and (3) the contribution of strongly shadowed 
lines to the wind instability is often reduced compared to that of 
unshadowed lines, but their overall effect is not one of damping in 
the outer parts of the wind. It is concluded that, even when all 
scattering effects are taken into account, the bulk of the flow in a 
line-driven stellar wind is still highly unstable. 


14881 (N—85-35841) Development of observational and 
instrumental techniques in hard X-ray and medium energy 
gamma-ray astronomy. Final Report. Pelling, M. (California 
Univ., San Diego, r. Jolla (USA)). Sep 1985. 58p. (NASA- 
CR—176172). NTIS, PC A04/MF AO1. 

The technical activities, scientific results, related space hard- 
ware projects and personnel of the high energy astrophysics pro- 
gram are reported. The development of observational and instru- 
mental techniques in hard x-ray (0.001 to 100 keV) and medium 
energy gamma-ray (0.1 to 10 MeV) astronomy are examined. Many 
of these techniques were developed explicitly for use on high alti- 
tude balloons where most of the scientific results were obtained. 
The extensive observational activity using balloons are tabulated. 
Virtually every research activity will eventually result in a major 
space hardware development effort. 


14882 (N—85-35844) Ionization structure of planetary 
nebulae. Part 4: NGC 7662. Barker, T. (California Univ., 
San Diego, La Jolla oy A —" 39p. (NASA-CR— 
176151). IS, PC A03/MF 

Spectrophotometric Sian: of emission-line intensities 
over the spectral range 1400 to 7200 A were made in five positions 
in the planetary nebula NGC 7662. Standard equations used to cor- 
rect for the existence of elements in other than the optically observ- 
able ionization stages show a consistent and approximate agreement 
with abundances calculated using ultraviolet lines. The abundances 
of C and N indicate that some mixing of CNO-processed material 
into the nebular shell may have occurred in NGC 7662; the low He 
abundance, however, indicates that little or no He enrichment oc- 
curred. The Ar, Ne, and O and S abundances appear to be low. It 
is suggested that the progenitor to NGC 7662 may have formed out 
of somewhat metal-poor material. 


(N—85-35845) Dynamic model of Venus's gravity 
field, Kiefer, W.S. Richards, M.A.; rw Are. ; Bills, B.G. 
California Inst. of Tech., Pasadena (USA)) \ ae 1984. 17p. 
ASA-CR—176173). NTIS, PC A02/MF 
Unlike Earth, long wavelength gravity oll and topog- 
raphy correlate well on Venus. Venus’s admittance curve from 
spherical harmonic degree 2 to 18 is inconsistent with either Airy 
or Pratt isostasy, but is consistent with dynamic support from 
mantle convection. A model using whole mantle flow and a high 
viscosity near surface layer overlying a constant viscosity mantle 
reproduces this admittarice curve. On Earth, the effective viscosity 
deduced from geoid modeling increases by a factor of 300 from the 
here to the lower mantle. These viscosity estimates may 
be biased by the neglect of lateral variations in mantle viscosity as- 
sociated with hot plumes and cold subducted slabs. The different 
effective viscosity profiles for Earth and Venus may reflect their 
convective styles, with tectonism and mantle heat transport domi- 
nated by hot plumes on Venus and by subducted slabs on Earth. 
Convection at degree 2 appears much stronger on Earth than on 
Venus. A degree 2 convective structure may be unstable on Venus, 
but may have been stabilized on Earth by the insulating effects of 
the Pangean supercontinental assemblage. 


14884 (N—85-35848) Nineteenth International Cosmic 
Ray Conference. HE Sessions, volume 6. Jones, F.C. (Na- 
tional Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard S$ Flight Center). Aug 1985. 
vee (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 
S, PC A$200.00/MF $200.00. 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Papers contributed to the 19th International Cosmic Ray 
Conference which address high energy interactions and related 
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phenomena are compiled. Particular topic areas include cross sec- 
tions; particle production; nuclei and nuclear matter; nucleus-nucle- 
us collisions; gamma ray and hadron spectra; C-jets, a-jets, and 
super families; and emulsion chamber simulations. 


14885 (N—85-35848, pp v) Proton-air and -proton 
cross sections from air shower data. Linsley, J. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883— Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Data on the fluctuations in depth of maximum development 
of cosmic ray air showers, corrected for the effects of mixed pri- 
mary composition and shower development fluctuations, yield 
values of the inelastic proton-air cross section for laboratory ener- 
gies in the range 10 to the 8th power to 10 to the 10th power GeV. 
From these values of proton-air cross section, corresponding values 
of the proton-proton total cross section are derived by means of 
Glauber theory and geometrical scaling. The resulting values of 
proton-proton cross section are inconsistent with a well known 
1n(2)s extrapolation of ISR data which is consistent with SPS data; 
they indicate a less rapid rate of increase in the interval 540 sq root 
of s 100000 GeV. 


14886 (N—85-35848, ; BD v) Proton-air inelastic cross sec- 
tion at S(1/2) = 30 TeV. Baltrusaitis, R.M.; Cassiday, G.L.; 
Cooper, R.; Elbert, J.W.; Gerhardy, P. R; Ko, S.; Loh, 
E.C.; Mizumoto, Y.; Sokolsky, vs Steck, | D. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The distribution of the maxima of high energy cosmic ray 
induced extensive air showers was measured as a function of atmos- 
pheric depth. From the exponential tail of this distribution, it was 
determined that the proton-air inelastic cross section at 30 TeV 
center-of-mass energy to be 540 + or - 40mb. 


14887 (N—85-35848, pp v) Hadron cross sections at 


ultra high energies and unitarity bounds on diffraction disso- 
ciation. Yodh, G.B.; Gaisser, T.K. (Delaware Univ., 
Newark). Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It was shown that if unitarity bounds on diffractive cross 
sections are valid at ultrahigh energies then diffractive dominance 
models which ascribe the increase in total hadron-hadron cross sec- 
tions to diffractive processes only are ruled out. Calculations also 
show that cosmic ray cross sections derived from air shower ex- 
periments at ultrahigh energies clearly rule out models for hadron- 
hadron cross sections with nat.log ns energy dependence and favor 
those with nat.log n(2)s variation. 


14888 (N—85-35848, pp v) Total cross sections and 
slopes at superhigh energies. Yeremian, S.S.; Zhamkochian, 
V. M. aa 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376:VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Hadron-hadron and hadron-nucleus interactions are investi- 
gated in the framework of the Reggeon field theory with critical 
and supercritical pomerons and multiple scattering theory. A good 
agreement is obtained with experimental data on cross sections of 
proton-proton and proton-nucleus interactions at high energies. 


14889 (N—85-35848, pp v) Determination of the cross 
section of the proton, pion and neutron inelastic interaction 
with lead and carbon nuclei at 0.5 - 5.0 TeV energies (PION 
experiment). Avakian, V.V.; Karagjozian, G.V.; Mamidjan- 
ian, E.A.; Keropian, M.I.; Martirosov, R.M.; Ovsepian, 
G.G.; Sokhoyan, S.O. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
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Experimental results on the cross section of the single pion, 
proton and neutron inelastic interaction with carbon and lead nuclei 
in the 0.5 to 5.0 TeV energy interval obtained on the PION instal- 
lation (Mount Aragats, Armenia, 3250 m) are presented. For this 
purpose the (N pi)/(N p) and inelastic (p Fe)/(pi Fe) ratios meas- 
ured directly on the installation as well as the calculated inelastic (p 
A)/(pi A) dependence on the target nucleus atomic numbers were 
used. 


14890 (N—85-35848, pp v) P(P bar)P elastic scattering 
and cosmic ray data. Fazal-E-Aleem; Saleem, M. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It is shown that the total cross section for pp elastic scatter- 
ing at cosmic ray energies, as well as the total cross section, the 
slope parameter b(s,t) and the differential cross section for small 
momentum transfer at ISR and collider energies for p(p)p elastic 
scattering can be simultaneously fitted by using a simple Regge 
pole model. The results of this theory is discussed in detail. 


14891 (N—85-35848, pp v) Measurement of interaction 
cross section of cosmic ray Fe nuclei (E4 GeV/N) with Al 
target. Ren, G.X.; Zhou, Y.Z.; Huang, R.Q.; Chen, M.Y. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conférence; La Jolla, CA, 
USA (11 Aug 1985). 

The study of relatvistic heavy ion interaction in encumbered 
by the low intensities of the incident heavy nuclei in cosmic ray 
experiments, however, one can use a suitable detector structure to 
attain a result with a reasonable accuracy. A cross section value of 
Fe(E 4 GeV/N) with Al is presented. CR-39 was used as detector 
and Al as target. The cross section value is estimated using the 
maximum likelihood method. 


14892 (N—85-35848, pp v) Hadron thermodynamics in 
relativistic nuclear collisions. Ammiraju, P. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Various phenomenological models based on statistical ther- 
modynamical considerations were used to fit the experimental data 
at high P sub T to a two temperature distribution. Whether this im- 
plies that the two temperatures belong to two different reaction 
mechanisms, or consequences of Lorentz-contraction factor, or re- 
lated in a fundamental way to the intrinsic thermodynamics of 
Space-Time can only be revealed by further theoretical and experi- 
mental investigations of high P sub T phenomena in extremely en- 
ergetic hadron-hadron collisions. 


14893 (N—85-35848, pp v) Estimation of the total in- 
elasticity coefficient in interactions of greater than or equal 
to 20 TeV hadrons with lead. Kanevsky, B.L.; Mikhailova, 
LA.; Rakobolskaya, I.V.; Sveshnikova, L.G. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Experimental data on the interaction mean free path of ha- 
drons with energy E = 20 TeV in lead obtained with multilayer X 
ray emulsion chambers(XEC) are compared with results from simu- 
lations of nuclear-electromagnetic cascades in a lead chamber. It is 
shown that, to explain experimental data, the value of the inelastic- 
ity coefficients, K =.8 should be assumed. 


14894 (N—85-35848, pp v) Method for the study of the 
inelastic cross section for high energy protons by means of 
shower arrays with the large calorimetric area, Danilova, 
T.V.; Erlykin, A.D. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Proton initiated showers could be reliably separated from 
showers initiated by cosmic ray nuclei by means of arrays with 
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large calorimetric area, using distributions of energy fractions for 
EAS electromagnetic muon and hadron components. Proton initiat- 
ed showers penetrate deeper into the atmosphere and have relative- 
ly lower energy fraction in muons. Distribution of that energy frac- 
tion is sensitive to the value of the proton inelastic cross section. It 
is shown that the analysis of this distribution allows one distinguish 
between log sup 2 S -rise and log S -rise of the cross section at 
energies above 10 to the 15th power eV. 


14895 (N—85-35848, pp v) Possibility of inelasticity par- 
tial coefficient K sub gamma determination in pi-C and pi-Pb 
interactions at 10 to the 14th power eV (experiment PAMIR 
1). Borisov, A.S.; Cherdyntseva, K.V.; Guseva, Z.M.; Deni- 
sova, V.G.; Dunaevsky, A.M.; Kanevskaya, E.A.; Maxi- 
menko, V.M.; Nam, R.A.; Pashkov, S.V.; Puchkov, V.S. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The investigation of hadron-nuclear interactions in Pamir ex- 
periment is carried out by means of x-ray emulsion chambers of 
two types: carbon (C) and lead (Pb). While comparing the results 
from the chambers of both types a discrepancy was found in n sub 
h and E sub h(1)R values. The observed discrepancy in C and Pb 
chambers is connected with the difference in values of effective co- 
efficients of energy transfer to the soft component K sub eff for C 
and Pb chambers. 


14896 (N—85-35848, pp v) Single particle momentum 
and angular distributions in hadron-hadron collisions at ultra- 
high energies. Chou, T.T.; Chen, N.Y. (State Univ. of New 
York, Stony Brook). Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The forward-backward charged multiplicity distribution (P n 
sub F, n sub B) of events in the 540 GeV antiproton-proton collider 
has been extensively studied by the UAS Collaboration. It was 
pointed out that the distribution with respect to n = n sub F + n 
sub B satisfies approximate KNO scaling and that with respect to Z 
= n sub F - n sub B is binomial. The geometrical model of hadron- 
hadron collision interprets the large multiplicity fluctuation as due 
to the widely different nature of collisions at different impact pa- 
rameters b. For a single impact parameter b, the collision in the ge- 
ometrical model should exhibit stochastic behavior. This separation 
of the stochastic and nonstochastic (KNO) aspects of multiparticle 
production processes gives conceptually a lucid and attractive pic- 
ture of such collisions, leading to the concept of partition tempera- 
ture T sub p and the single particle momentum spectrum to be dis- 
cussed in detail. 


14897 (N—85-35848, pp v) QCD-motivated description 
of very high energy particle interactions. Gaisser, T.K.; 
Halzen, F. (Wisconsin Univ., Madison). Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Cross sections for the production of secondaries with large 
transverse momentum can become comparable to the total cross 
section in the TeV energy range. It is argued that the onset of this 
effect is observed at sub TeV energies via an increase of the rapidi- 
ty distribution near y = 0, an increase of p sub T with energy and, 
most directly, via a correlation between p sub T and multiplicity. If 
indeed scaling violations are associated with the hard scattering of 
partons, then scaling violations are largely confined to the central 
region and have little effect on cosmic ray data which are sensitive 
to the forward fragmentation region. 


14898 (N—85-35848, pp v) Empirical description of the 

hadron-hadron and hadron-nucleus interaction at the accelera- 

tor energy range. Kubiak, G.; Szabelski, J.,; Wdowczyk, J.; 

Kempa, J.; Piotrowska, A. Aug 1985. NTIS, PC A$200.00/ 

rv TT (NASA-CP—2376-VOL-6; CONF-850883— 
01.6). 
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From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Taking into account several assumptions, a formula is trans- 
formed into two expressions for kaon and baryon plus antibaryon 
production in proton interactions and for pion production in pion 
interactions. Combining both formulae, expression are obtained for 
the spectrum of kaons and baryons plus antibaryons produced in 
the meson interactions. For analysis of cosmic ray propagation in 
the atmosphere in actual fact, instead of the formulae for interac- 
tions of protons and mesons with protons, formulae appropriate for 
interactions with air nuclei were used. Using the method outlined 
among others by Elias, et al. (1980) simple corrections were intro- 
duced to the derived expressions to account for the fact that the 
target is an air nucleus. 


14899 (N—85-35848, wer v) Multiplicity distributions in 
interaction models used for cascade simulations. Ellsworth, 
R.W.; Gaisser, T.K.; Stanev, T. (Franklin Inst., Newark, 
DE). "Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In cascade simulations, conservation of energy is of para- 
mount importance. It is pointed out that it is possible to construct 
algorithms in which energies of secondaries are chosen from phys- 
ically correct distributions in such a way as to conserve energy, 
and give physically correct multiplicity distributions without fur- 
ther adjustment. The resulting non-Poissonian nature of the distri- 
bution and the approximate KNO scaling are related to the large 
fluctuations in the energy available for pion production and to the 
detailed shape of the inclusive momentum distribution. Two multi- 
particle production algorithms are described which have these fea- 
tures. One is the algorithm used in the simulation of C jets, the 
other is for a hadron-nucleus interaction model used in the calcula- 
tion of muon and neutrino fluxes. 


14900 (N—85-35848, pp v) Some remarks about simula- 
tion of cosmic ray phenomena with use of nuclear interaction 
models based on the current SPS proton-antiproton data. 
Wrotniak, J.A.; Yodh, G.B. (Lodz Univ.). Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The x-y controversy is studied by introducing models with 
as many features (except for x and y distributions) in common as 
possible to avoid an extrapolation problem, only primary energies 
of 500 TeV are considered. To prove the point, Monte Carlo simu- 
lations are performed of EAS generated by 500 TeV vertical pri- 
mary protons. Four different nuclear interaction models were used. 
Two of them are described elsewhere. Two are: (1) Model M-Y00 - 
with inclusive x and y distributions behaving in a scaling way; and 
(2) Model M-FO0 - at and below ISR energies (1 TeV in Lab) ex- 
actly equivalent to the above, then gradually changing to provide 
the distributions in rapidity at 155 TeV as given by SPS proton- 
antiproton. This was achieved by gradual decrease in the scale unit 
in x distributions of produced secondaries, as interaction energy in- 
creases. Other modifications to the M-Y00 model were made. 


14901 (N—85-35848, pp v) Low P sub T hadron-nucleus 
interactions. Holynski, R.; Wozniak, K. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The possibility of describing hadron-nucleus (hA) interac- 
tions is discussed in terms of a number of independent collisions of 
the projectile inside the target nucleus. This multiple rescattering 
may occur on a particle or quark parton level. To investigate the 
characteristics of hA interactions as a function of antineutrinos, ad- 
vantage is taken of the correlation between the average number an- 
tineutrinos of collisions of the projectile inside the nucleus and the 
number Ng of fast protons ejected from the struck nucleus. The re- 
lation antineutrinos vs Ng obtained in antineutrinos was used. For a 
given target nucleus this allows the selection of interactions occur- 
ring at different impact parameters. 
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14902 (N—85-35848, pp v) Angular distribution and mul- 
tiplicity of backward hadrons in hFe interactions at 0.5-5.0 
TeV energies (PION Experiment). Avakian, V.V.; Azarian, 
M.O.; Egiyan, K.S.; Mamidjanian, E.A.; Ohanian, G.Z.,; 
Ter-Antonian, S.V. "Aug 1985. NTIS, PC $200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Based on the analysis of approximates 5 X 1000 events regis- 
tered at the pion installation, data are obtained on the angular dis- 
tribution and multiplicity of particles, flying back into the laborato- 
ry coordinate system (LCS), that are identified mainly as hadrons 
produced in the reactions of h-Fe yield h prime X type. The inclu- 
sively produced hadron energy is 200 MeV. The experimental data 
are compared to the results of the cumulative particle production in 
h-A processes observed on accelerators at lower energies. 


14903 (N—85-35848, pe w Test of ee scaling in 
the fragmentation region. Do * -. eo .; Kasahara, 
K.; Kikuchi, J.; Kashiwagi, T.; Lanzano, S .; Masuda, K.; 
Murakami, ae Muraki, ¥3 Nakada, T. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The result of the direct measurement of the fragmentation 
region are presented. The result were obtained at the CERN 
proton-antiproton collider, being exposured to the silicon calori- 
meters inside a beam pipe. This experiment clarifies a long riddle of 
cosmic ray physics, whether the Feynman scaling does villate at 
the fragmentation region or the Iron component is increasing at 10 
to the 15th power eV. 


14904 (N—85-35848, pp v) Nucleon-nucleus interactions 
from JACEE, Burnett, T.H.; e, S.; Fuki, M.; Gregory, 
J.C.; Hayashi, T.; Holynski, R.; Iwai, J.; Jones, W.V.; Jurak, 
A.; Lord, J.J. (Washington Univ., Seattle). Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Results on hadron-nucleus interactions from the Japanese- 
American Cooperation Emulsion Experiment are presented. Angu- 
lar distributions for charged particles and angular and transverse 
momentum spectra for photons have been measured for a sample of 
events with sigma epsilon sub gamma. Results on central rapidity 
density and transverse energy flow are discussed. 


14905 (N—85-35848, pp v) Unification of interactions 
and diffractive processes. Kuchin, I.A. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The transition of a number of hadronic process characteris- 
tics to a certain universal regime is interpreted as an indication to 
the early origination of the unification regime of the interactions. 


14906 (N—85-35848, pp v) Inelastic charge-exchange 
contribution constant at large X and superhigh energies. Qaut 
Kuchin, ILA. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 oe 1985). 

The mechanism explaining the decrease of the inelastic 

charge-exchange contribution at x approximately equal to I and s 
yields infinity has been proposed. 


14907 (N—85-35848, pp v) General consequences of the 
violated Feynman scaling. Kamberov, G.; Popova, L. Aug 
1985. NTIS, PC A$200. 00/MF $200.00. (NASA- “CP—2376. 
VOL-6; CONF- 850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 
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The problem of scaling of the hadronic production cross sec- 
tions represents an outstanding question in high energy physics es- 
pecially for interpretation of cosmic ray data. A comprehensive 
analysis of the accelerator data leads to the coriclusion that broken 
Feynman scaling exists. It was proposed that the Lorentz invariant 
inclusive cross sections for secondaries of a given type approaches 
constant in respect to a broken scaling variable x sub s. Thus, the 
differential cross sections measured at accelerator energy can be ex- 
trapolated to higher cosmic ray energies. This assumption leads to 
some important consequences. The distribution of secondary multi- 
plicity that follows from the violated Feynman scaling using a simi- 
lar method of Koba et al is discussed. 


14908 (N—85-35848, pp v) Propagation of cosmic rays 
through the atmosphere in the quark-gluon strings model. Er- 
lykin, A.D.; Krutikova, N.P.; Shabelski, Y.M. (Leningrad 
Nuclear Physics Institute, USSR). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The quark-gluon strings model succeeds in the description of 
multiple hadron production in the central rapidity region of nu- 
cleon-nucleon interctions. This model was developed for hadron- 
nucleus interactions and used for calculation of the cosmic ray 
propagation through the atmosphere. It is shown that at energies 10 
to the 11th power to the 12th power eV, this model gives a satis- 
factory description of experimental data. But with the increase of 
the energy up to approximately 10 to the 14th power eV, results of 
calculations and of experiments begin to differ and this difference 
rises with the energy. It may indicate that the scaling violation in 
the fragmentation region of inclusive spectra for hadron-nucleus 
interactions is stronger than in the quark-gluon strings model. 


14909 (N—85-35848, pp v) Scaling violation in the frag- 
mentation region of inclusive nucleon spectra. Machavariani, 
S.K.; Nikolsky, S.I.; Chubenko, A.P. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Spectra of cosmic ray showers associated with hadrons of 
various energies from 5 to 80 TeV were investigated. The results 
could be interpreted as scaling violation in the fragmentation region 
of secondary particles generated in inelastic interactions of primary 
protons at the energy above 30 TeV. 


14910 (N—85-35848, pp v) Stopping relativistic Xe, Ho, 

Au and U nuclei in nuclear emulsions. Waddington, C.J; 

Fixsen, D.J.; Freier, P.S. Aug 1985. NTIS, PC A$200.00/ 

wa eo (NASA-CP—2376-VOL-6; CONF-850883— 
01.0). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Nuclei of Xe-54, Ho-67, Au-79 and U-92 accelerated at the 
Bevalac to energies between 1200 and 900 MeV/n were stopped in 
nuclear emulsions. The observed residual ranges were compared 
with those calculated from various models of energy loss and 
shown to be most consistent with a calculation that includes those 
higher order correction terms proposed previously to describe the 
energy loss of highly charged particles, for which the first Born ap- 
proximation is not valid. 


14911 (N—85-35848, pp v) Physical meaning of the mul- 
tiplicities of emitted nucleons in hadron-nucleus collisions. 
Strugalski, Z. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The analysis of experimental data on hadron-nucleus colli- 
sions at energies from about 2 up to about 400 GeV was performed 
in order to discover a physical meaning of the multiplicity of emit- 
ted nucleons. Simple relations between the multiplicities and the 
thickness of the nuclear matter layer involved in collisions were ob- 
tained. 
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14912 (N—85-35848, pp v) How are particle production, 
nucleon emission and target fragment evaporation processes 
interrelated in hadron-nucleus collisions?. Strugalski, Z. Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376- 
VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Relations between particle production, nucleon emission, and 
fragment evaporation processes were searched for in hadron-nucle- 
us collisions. It was stated that: (1) the nucleon emission and target 
fragment evaporation proceed independently of the particle produc- 
tion process; and (2) relation between multiplicities of the emitted 
protons and of the evaporated charged fragments is expressed by a 
simple formula. 


14913 (N—85-35848, pp v) Experimental study of the 
space-time development of the particle production process in 
hadron-nucleon collisions, using massive target nuclei as a de- 
tector. Strugalski, Z. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Experimental study of the space-time development of the 
particle production process in hadronic collisions at its initial stage 
was performed. Massive target nuclei have been used as fine detec- 
tors of properties of the particle production process development 
within time intervals smaller than 10 to the 22nd power s and spa- 
tial distances smaller than 10 to the 12th power cm. In hadron-nu- 
cleon collisions, in particular in nucleon-nucleon collisions, the par- 
ticle production process goes through intermediate objects in 2 
yields 2 type endoergic reactions. The objects decay into common- 
ly observed resonances and paricles. 


14914 (N—85-35848, pp v) Experimental evidence of the 
decrease of kinetic energy of hadrons in passing through 
atomic nuclei. Strugalski, Z. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Hadrons with kinetic energies higher than the pion produc- 
tion threshold lose their kinetic energies monotonically in travers- 
ing atomic nuclei due to the strong interactions in nuclear matter. 
This phenomenon is a crude analogy to the energy loss of charged 
particles in their passage through materials. Experimental evidence 
is presented. 


14915 (N—85-35848, pp v) Energy-range relations for 
hadrons in nuclear matter. Strugalski, Z. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Range-energy relations for hadrons in nuclear matter exist 
similarly to the range-energy relations for charged particles in ma- 
terials. When hadrons of GeV kinetic energies collide with atomic 
nuclei massive enough, events occur in which the incident hadron 
is stopped completely inside the target nucleus without causing par- 
ticle production - without pion production in particular. The stop- 
pings are always accompanied by intensive emission of nucleons 
with kinetic energy from about 20 up to about 400 MeV. It was 
shown experimentally that the mean number of the emitted nu- 
cleons is a measure of the mean path in nuclear matter in nucleons 
on which the incident hadrons are stopped. 


14916 (N—85-35848, pp v) Scattering and stopping of 
hadrons in nuclear matter. Strugalski, Z. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It was observed, in the 180 litre xenon bubble chamber, that 
when hadrons with kinetic energy higher than the pion production 
threshold fali on a layer of nuclear matter - on an atomic nucleus in 
other words - in many cases they can pass through it without caus- 
ing particles production, but they are deflected through some de- 
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flection angles. If the energy is lower than a few GeV and the nu- 
clear matter layer is thick enough, the hadrons can be stopped in it. 
The amount of the deflection at a given incident hadron energy 
varies with the way the hadron strikes the atomic nucleus; the 
probability of the occurrence of stopping depends on the incident 
hadron identity and energy, and on the way the hadron passed 
through the nucleus, as well. 


14917 (N—85-35848, pp v) Measurements of hadron 
mean free path for particle-producing collisions in nuclear 
matter. Strugalski, Z. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

It is not obvious a priority that the cross section for a proc- 
ess in hadron collisions with free nucleons is the same as that for 
the process in hadron collisions with nucleons inside a target nucle- 
us. The question arises: what is the cross-section for a process in a 
hadron collision with nucleon on inside the atomic nucleus. The 
answer to it must be found in experiments. The mean free path for 
particle-producing collisions of pions in nuclear matter is deter- 
mined experimentally using pion-xenon nucleus collisions at 3.5 
GeV/c momentum. The relation between the mean free path in 
question, lambda sub in nucleons fm squared, and the cross section 
in units of fm squared/nucleon for collisions of the hadron with 
free nucleon is: lambda sub i = k/cross section sub i, where k = 
3.00 plus or minus 0.26. 


14918 (N—85-35848, pp v) Phi-meson and Chiral-mass- 
meson production in heavy-ion collisions as potential probes 
of quark-gluon-plasma and Chiral symmetry transitions. Ta- 
kahashi, Y.; Eby, P.B. (NAS-NRC). Aug 1985. NTIS, PC 
A$200. 00/MF $300. 00. (NASA-CP__2376-VOL-6, CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Possibilities of observing abundances of phi mesons and 
narrow hadronic pairs, as results of QGP and Chiral transitions, are 
considered for nucleus-nucleus interactions. Kinematical require- 
ments in forming close pairs are satisfied in K+K decays of S(975) 
and delta (980) mesons with small phi, and phi (91020) mesons with 
large PT, and in pi-pi decays of familiar resonance mesons only in a 
partially restored chiral symmetry. Gluon-gluon dominance in QGP 
can enhance phi meson production. High hadronization rates of pri- 
mordial resonance mesons which form narrow hadronic pairs are 
not implausible. Past cosmic ray evidences of anomalous phi pro- 
duction and narrow pair abundances are considered. 


14919 (N—85-35848, pp v) SU(2) x U(1) vacuum and the 
Kazanas, D.; 


Centauro events. .; Balasubrahmanyan, V.K.; 
Streitmatter, R.E. Aug 1985. NTIS, PC ‘$200. 00/MF 
$200.00. (NASA-CP—2376-VOL-6, CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA a Aug 1985). 

It is proposed that the fireballs invoked to explain the Cen- 
tauro events are bubbles of a metastable superdense state of nuclear 
matter, created in high energy (E approximately 10 to the 15th 
power eV) cosmic ray collisions at the top of the atmosphere. If 
these bubbles are created with a Lorentz factor gamma approxi- 
mately equals 10 at their CM frame, the objections against the 
origin of these events in cosmic ray interactions are overcome. A 
relationship then between their lifetime, tau, and the threshold 
energy for bubble formation, E sub th, appears to be insensitive to 
the value of tau and always close to E sub th approximately 10 to 
15th power eV. Finally it is speculated that these bubbles might be 
manifestations of the SU(2) x U(1) false vacuum excited in these 
collisions. The absence in the Centauro events is then explained by 
the decay modes of these excitations. 


14920 (N—85-35848, pp v) Heavy flavours production in 
quark-gluon plasma formed in high energy nuclear reactions. 
Kloskinski, J. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Results on compression and temperatures of nuclear fireballs 
and on relative yield of strange and charmed hadrons are given . 


64 PHYSICS | 
6401 Astrophysics And Cosmology 


The results show that temperatures above 300 MeV and large com- 
pressions are unlikely to be achieved in average heavy ion collision. 
In consequence, thermal production of charm is low. Strange parti- 
cle production is, however, substantial and indicates clear tempera- 
ture - threshold behavior. 


14921 (N—85-35848, pp v) Ringlike inelastic events in 
cosmic rays and accelerators. Dremin, I.M.; Orlov, A.M.; 
Tretyakova, M.I. Aug 1985. NTIS, PC A$200.00/MF 
$200.00. (NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In cosmic rays and in accelerators there were observed 
single inelastic processes with densely produced (azimuthally iso- 
tropic) groups of particles exhibiting spikes in the pseudorapidity 
plot of an individual event (i.e. ringlike events). Theoretically the 
existence of such processes was predicted as a consequence of Ce- 
renkov gluon radiation or, more generally, of deconfinement radi- 
ation. Nowadays some tens of such events have been accumulated 
at 400 GeV and at 150 TeV. Analyzing ringlike events in proton- 
nucleon interactions at 400 GeV/c, it is shown that they exhibit 
striking irregularity in the positions of pseudorapidity spikes centers 
which tend to lie mostly at 55, 90 and 125 deg in cms. It implies 
rather small deconfinement lengths of the order of some fermi. 


14922 (N—85-35848, pp v) Phase space factors in multi- 
particle processes. Gould, RJ. Aug 1985. NTIS, PC 
A$200. 00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

General phase space theorems are discussed for the cases (A) 
with only energy conservation applied and (B) with energy and 
momentum conservation applied. It is shown that in the non-rela- 
tivistic limit for N particles there is a very close relationship be- 
tween the multiparticle phase space integral in case B and that for 
case A and N-1 particles. 


14923 (N—85-35848, pp v) Response of a scintillation 
counter below an emulsion chamber to heavy nucleus interac- 
tions in the chamber. Burnett, T.H.; Dake, S.; Derrickson, 
J.H.; Fountain, W.F.; Fuki, M.; Gregory, J.C.; Hayashi, T.; 
Hayashi, T.; Holyn ski, R,; Iwai, J. (Washington Univ., Seat- 
tle). Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-6; CONF- 850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In 1982 a hybrid electronic counter-emulsion chamber exper- 
iment was flown on a balloon to study heavy nucleus interactions 
in the 20 to approximately 100 GeV/AMU energy range. A gas 
Cerenkov counter, two solid Cerenkov counters, and a proportional 
counter hodoscope gave the primary energy, the primary charge 
and the trajectory of the particles, respectively. Using the trajecto- 
ry information cosmic ray nuclei of Z greater than 10 were found 
reliably and efficiently, and interaction characteristics of the Fe 
group nuclei were measured in the chamber. A plastic scintillator 
below the emulsion chamber responded to showers resulting from 
interactions in the chamber and to noninteracting nuclei. Data on 
the response of the counter have been compared with simulations 
of hadronic-electromagnetic cascades to derive the average neutral 
energy fraction released by the heavy interactions, and to predict 
the performance of this kind of counter at higher energies. For the 
interacting events of highest produced particles multiplicity, com- 
parison between various simulations and the shower counter signal 
have been made. 


14924 (N—85-35848, pp v) Heavy nucleus collisions be- 
tween 20 and 60 GeV/nucleon. Burnett, T.H.; Dake, S.; 
Fuki, M.; Gregory, J.C.; Hayashi, T.; Holynski, R.; Iwai, J.; 
Jones, W.V.; Jurak, A.; Lord, J.J. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Interest in studying relativistic nucleus-nucleus interations 
arises from the fact that they offer an opportunity to probe nuclear 
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matter at high density and temperature. It is expected that under 
such extreme conditions a transition from hadronic matter into 
quark-gluon plasma occurs and that in the interactions of highly 
relativistic nuclei such conditions are created. Cosmic rays remain a 
unique source of high energy heavy nuclei. The Japanese-American 
Cooperative Emulsion Experiment (JACEE-3) was designed to 
study the collisions of heavy cosmic ray nuclei with different nucle- 
ar targets at energies beyond 20 GeV/nucleon. JACEE-3 experi- 
ment was carried out using a combined electronic counters and an 
emulsion chamber detector, which was exposed to the cosmic rays 
on a balloon at an altitude of 5 g/sq cm. 


14925 (N—85-35848, pp v) Characteristics of central col- 
lision events in Fe-nucleus interactions for 20 - 60 GeV/nu- 
cleon. Burnett, T.H.; Drake, S.; Derrickson, J.H.; Fountain, 
W.; Fuki, M.; Gregory, J.C.; Hayashi, T.; Hayashi, T.; Ho- 
lynski, R.; Iwai, J. (Washington Univ., Seattle). Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

A counter emulsion hybrid chamber and in the Japanese- 
American Cooperative Emulsion Experiment (JACEE-3) was 
flown on a balloon at the altitude (5.4 g/sq cm) in 1982 with the 
objective of probing the heavy nuclear collisions above 20 GeV per 
nucleon. In the energy region, it is suggested that nucleus-nucleus 
collisions provide dense collisions complex through compression 
and secondary particle production. In the lower energy region, evi- 
dence of collective flow has been reported. And also, at the higher 
energy region, it has been argued that the nucleus has rather large 
stopping power. In this paper, the high multiplicity characteristics 
of Fe nucleus central collisions with energies 20 to 50 GeV/nu- 
cleon are presented. This is considered to be relevant to compress- 
ibility and collective flow of nuclear matter. 


14926 (N—85-35848, pp v) Nucleus-nucleus interaction 
above several hundred GeV/n. Burnett, T.H.; Dake, S.; Fuki, 
M.; Gregory, J.C.; Hayashi, T.; Holynski, R.; Iwai, J.; 
Jones, W.V.; Jurak, A.; Lord, J.J. Nee 94 Univ., Seat- 
tle). Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA- 
CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The Japanese-American Cooperative Emulsion Experiment 
(JACEE) have been investigating high energy nuclear interactions 
of cosmic ray nuclei by means of a balloon-borne emulsion cham- 
ber. Current exposure parameters are listed. Analysis of the last 
two experiments (JACEE4 and JACEES) are still in progress. A 
result of semi-inclusive analysis of a sample set of central collision 
events is presented here, concerning multiplicity, rapidity fluctua- 
tion for extremely high multiplicity events and correlation between 
transverse momentum and estimated energy density. 


14927 (N—85-35848, pp v) Observation of direct ha- 
dronic pairs in nucleus-nucleus collisions in JACEE emulsion 
chambers. Burnett, T.H.; Dake, S.; Fuki, M.; Gregory, J.C.; 
Hayashi, T.; Hayashi, T.; Holynski, R.; Iwai, J.; Jones, 
W.V.; Jurak, A. (Washington Univ., Seattle). Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In a number of high energy ( or = 1 TeV/amu) nucleus- 
nucleus collisions observed in Japanese-American Cooperative 
Emulsion Experiment (JACEE) emulsion chambers, nonrandom 
spatial association of produced charged particles, mostly hadronic 
pairs, are observed. Similar narrow pairs are observed in about 100 
events at much lower energy (20 to 60 GeV/amu). Analysis shows 
that 30 to 50% of pair abundances are understood by the Hambury- 
Brown-Twiss effect, and the remainder seems to require other ex- 
planations. 
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14928 (N—85-35848, pp v) Excessive production of elec- 
tron pairs by soft photons in low multiplicity ion interactions. 
Burnett, T.H.; Dake, S.; Fuki, M.; Gregory, J.C.; Hayashi, 
T.; Holynski, R.; Iwai, J.; Jones, W.V.; Jurak, A.; Lord, J.J. 
(Washington Univ., Seattle). Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Three multiply charged primary cosmic ray interactions 
with carbon nuclei are reported, in which the number of material- 
ized electron pairs within a distance of about 0.3 conversion length 
is larger than predicted from isospin considerations. These are the 
most energetic (sigma E gamma 4 TeV) of the low multiplicity ( 15 
tracks) events observed in the Japanese-American Cooperative Ex- 
periment (JACEE-2) emulsion chamber. 


14929 (N—85-35848, pp v) Mechanism of anomalous nu- 
cleus-nucleus interactions at energies above 1 TeV/nucleon. 
Ameev, S.S.; Shmonin, V.L. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Two anomalous interactions of cosmic ray nuclei with pho- 
toemulsion nuclei are considered within the framework of the nu- 
clear pionization model. It is shown that the observed regularities 
of nuclear collisions at the given energy range are satisfactorily re- 
produced by the model. 


14930 (N—85-35848, pp v) Meson multiplicity in nucle- 
us-nucleus collisions above 4 GeV/amu. Atwater, T.W.; 
Freier, P.S.; Ketzman, M.P. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Dependence of meson multiplicity on energy for 1486 
cosmic ray nucleus-emulsion nucleus interactions is examined. Com- 
parison is made to predictions of the Multi-Chain Model. 


14931 (N—85-35848, pp v) Inclusive angular distribution 
of alpha and Li fragments produced in the Fe-C and Fe-Pb 
collisions at 1.88 GeV/u. Kim, C.O.; Kim, S.N.; Chae, I.K.; 
Kim, D.H. (Sookmyung Women’s Univ., Seoul, Korea). 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The LS (laboratory system) emission angles theta for 2188 
alpha and 298 Li fragments, produced inclusively in relativistic Fe- 
C and Fe-Pb collisions, have been measured in reference to incident 
Fe-ion beam tracks nearby in nuclear emulsion. An empirical differ- 
ential frequency formula, dN(cot theta) = exp (a + b cot 
theta)d(cot theta) is obtained with the constant b approx. = -0.026 
at 1.88 GeV/u, which seems to be independent on the kinds of 
target nucleus as well as on the kinds of projectile fragments. 


14932 (N—85-35848, pp v) Experiment Pamir-3. Copla- 
nar emission of high energy gamma-quanta at interaction of 
hadrons with nuclei of air atoms at energies above 10 to the 
7th power GeV. Asatiani, T.L.; Genina, L.E.; Zatsepin, G.T. 
(Institute for Nuclear Research, Moscow, USSR). Aug 
1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376- 
VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

In systematic analysis of large gamma families detected in an 
x-ray emulsion chambers, cases of multicore halos have been ob- 
served, and among them five events in which the halo is divided 
into three of four separate cores with their alignment observed in 
the target diagram (coplanarity of axes of corresponding electron- 
photon cascades). The halo alignment (tendency to the straight 
line) leads to the aximuthal asymmetry (thrust). The analysis of lat- 
eral and momentum distributions of particles in these families shows 





2005 / ERA-11/7 


that they also have thrust that correlates with the direction of the 
halo core alignment. 


14933 (N—85-35848, pp v) Effect of relative nuclear size 
on nucleus-nucleus interactions. Erofeeva, I.N.; Murzin, 
V.S.; Sivoklokov, S.Y.; Smirnova, L.N. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Experimental data on the interactions of light nuclei (d, 
He(4), C(12)) at the momentum 4.2 GeV/cA with the carbon nuclei 
were taken in the 2-m propane bubble chamber. The distributions in 
the number of interacting nucleons, the spectra of protons, the 
mean energies of secondary pions and protons, the mean fractions 
of energy transferred to the pion and nucleon components are pre- 
sented. The results of the investigation of the mechanism of nucle- 
us-nucleus interactions can be used to calculate the nuclear cas- 
cades in the atmosphere. 


14934 (N—85-35848, pp v) Japan - USSR joint emulsion 
chamber experiment at Pamir. Aug 1985. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The results are presented for the systematic measurement of 
cosmic ray showers in the first carbon chamber of the Japan-USSR 
joint experiment at Pamir Plateau. The intensity and the energy dis- 
tribution of electromagnetic particles, of hadrons and of families are 
in good agreement with the results of other mountain experiment if 
the relative error in energy estimation is taken into consideration. 


14935 (N—85-35848, pp v) Intensities of high-energy 
cosmic rays at Mount Kanbala. Ren, J.R.; Kuang, H.H.; 
Huo, A.X.; Lu, S.L.; Su, S.; Wang, Y.X.; Xue, Y.G.; Wang, 
C.R.; He, M.; Zhang, N.J. (Shangdong Univ., Jinan, China). 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The energy spectra of atmospheric cosmic rays at Mt. Kan- 
bala (520 g/sq cm.) were measured with emulsion chambers. The 
power indexes of the spectra are values of about 2.0 for both 
gamma-rays and hadrons. Those fluxes are consistent with the ones 
expected from the model of primary cosmic rays with heavy nuclei 
of high content in the energy around 10 to the 15th power eV. 


14936 (N—85-35848, pp v) High energy gamma-rays and 
hadrons at Mount Fuji. Amenomori, M.; Nanjo, H.; Konishi, 
E.; Hotta, N.; Mizutani, K.; Kasahara, K.; Kobayashi, T.; 
Mikumo, E.; Sato, K.; Yuda, T. (Utsunomiya Univ., Japan; 
Saitama Univ., Japan; Tokyo Univ., Tanashi, Japan). Aug 

1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP_2376 
VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The energy spectra of high energy gamma rays and hadrons 
were obtained by the emulsion chamber with 40 c.u. thickness at 
Mt. Fuji (3750 m). These results are compared with the Monte 
Carlo calculation based on the same model which is used in a 
family analysis. Our data are compatible with the model for heavy- 
enriched primary and scaling in the fragmentation region. 


14937 (N—85-35848, pp v) Characteristics of emulsion 

chamber family events produced at low heights. Jing; G.; 

Jing, C.; Zhu, Q.; Ding, L. Aug 1985. NTIS, PC A$200.00/ 

va $200. .00. (NASA-CP—2376-VOL-6; CONF-850883— 
ol.6) 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The uncertainty of primary cosmic ray composition at 10 to 
the 14th power -10 to the 16th power eV is well known making the 
study of nuclear interaction mechanisms more difficult. Experimen- 
tally if one can identify effectively the family events produced at 
low heights, then an induced by primary protons might be separat- 
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ed. In this paper an attempt is made to simulate a family of events 
under the conditions of a mountain emulsion chamber experiments 
using a reasonable model. The aim is to search for the dependence 
of some experimentally observable quantities on the interaction 
height. 


14938 (N—85-35848, pp v) Hadron intensity and energy 
spectrum at 4380 m above level. Cananov, S.D.; Chadranyan, 
E.K.; Khizanishvili, L.A.; Ladaria, N.K.; Roinishvili, N.N. 
Aug "1985. NTIS, PC A$200. 00/MF $200.00. (NASA-CP— 
2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 ng 1985). 

ux value of hadrons with E (sup gamma) h or = 5 

TeV, where E (sup gamma) h or = is the energy transferred into 
the electromagnetic component, is presented. It is shown that the 
energy spectrum slope beta of hadrons with E h or = 20 TeV is 
equal to 1.9. 


14939 (N—85-35848, pp v) Some characteristic cosmic 

ray events and an attempt at their explanation. Bhattachar- 
yya, S. Aug 1985. NTIS, PC A$200.00/MF $200.00. 

(NASA-CP_2376-VOL-6. CONF- 850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Some cosmic ray events with very large multiplicities and 
very high transverse momenta have recently been reported in bal- 
loon-borne emulsion chamber experiments. The explanation for 
these events by the standard approaches has become a bit problem- 
atical. An attempt has been made in this paper to understand and 
interpret them in the light of a dynamical model of multihadron 
production phenomena with power-law nature of average multiplic- 
ity and automatic scale-breaking derived in the model. 


14940 (N—85-35848, pp v) Nucleon intensity in the at- 
mosphere and the distribution. Liland, A. Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The diffusion equation for cosmic ray nucleons in the atmos- 
phere has been solved analytically, taking into account the trans- 
verse momentum distribution of nucleons produced in nucleon-air 
nucleus collisions. The effect of the transverse momentum distribu- 
tion increases the nucleon intensity at large zenith angles and low 
energies. 


14941 (N—85-35848, pp v) Energy spectra of protons 
and nuclei of primary cosmic rays in the energy region 10 
TeV/particle. Mandritskaya, K.V.; Sazhina, G.P.; Sokols- 
kaya, N.V.; Varkovitskaya, A.Y.; Zamchalova, E.A.; Zatse- 
pin, V.I. Aug 1985. NTIS, PC A$200.00/MF $200.00. 
(NASA-CP—2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

To investigate the chemical composition of primary cosmic 
rays, several emulsion chambers were exposed at a 10.8 g/sq cm. 
depth in the stratosphere. Each chamber has the area of 0.92x0.46 
sq m. and the depth of 14 c.u. The exposure time of chambers proc- 
essed is 260 hours. The detecting layers were x-ray films and nucle- 
ar emulsions, which allowed measurements of cascade energy and a 
type of primary particle. Results and techniques are described. 


14942 (N—85-35848, pp v) Scaling violation in the frag- 
mentation region at energies above 10 to the 15 eV based on 
data on the cosmic ray hadron component. Aug 1985. NTIS, 
PC A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; 
CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

The ratio of intensity of energetic hadrons, having no visible 
accompaniment, to the total flux of hadrons of the same energy at 
4380m above sea level is given. The ratio is much more than ex- 
pected for a scaling model with proton primaries. This result could 
not be explained by complex chemical composition of primary 





64 PHYSICS | 
6401 Astrophysics And Cosmology 


cosmic rays and indicates a scaling violation in the fragmentation 
region. 


14943 (N—85-35848, pp v) Connection between vari- 
ations of the atmosphere temperature profile and variations of 
the meson component intensity. Blokh, Y.L.; Rogovaya, S.I. 
Aug 1985. NTIS, PC A$200.00/MF $200.00. (NASA-CP— 
2376-VOL-6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

e influence of temperature effects on intensity variations 
of the cosmic ray meson component were studied. The connection 
between the temperature variation delta T and the intensity varia- 
tion delta I was established by using the temperature coefficient 
density technique. To realize how many devices are needed on the 
Earth for predicting the temperature variation of the atmosphere 
profile with a reasonable accuracy, IO isobaric levels and IO were 
calculated. The set of initial elements of the cosmic ray mesons are 
varied and it is shown that the matrix of the coefficients B sub ij is 
rather sensitive to their choice. It is found that if for the calcula- 
tions of the atmospheric temperature variations the model is used, 
the number of meson components, essentially exceeding 3, should 
be considered. 


14944 (N—85-35848, pp v) Highly sensitive x-ray films 
to detect electron showers in the 100 GeV region. Taira, T.; 
Shirai, T.; Tateyama, N.; Torii, S.; Nishimura, J.; Fujii, M:: 
Yoshida, A. Aizu, H.; Nomura, Y;; Kazuno, M. "Aug 1985. 
NTIS, PC A$200.00/MF $200.00. (NASA-CP—2376-VOL- 
6; CONF-850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Aug 1985). 

Nonscreen type x-ray films were used in emulsion chamber 
experiments to detect high energy showers in cosmic rays. The 
range of the detection threshold is from about 1 to 2 TeV depend- 
ing on the exposure conditions. Different types of x-ray films and 
sheets, i.e., highly sensitive screen type x-ray films and lumines- 
cence sheets were tested. The threshold of the shower detection is 
found to be about 200 GeV, which is much lower than that of non- 
screen type X-ray films. These films are useful to detect showers in 
the medium energy range, a few hundred GeV, of cosmic ray elec- 
trons. 


14945 (N—85-35848, pp Y Jets in the air-jet family. 


Navia, C.E.; Sawayanagi Aug 1985. NTIS, PC 
A$200. 00/MF $200. 00. (NASA. CP_3376-VOL- 6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 oe: 1985). 

-jet Poenilies in Chacaltaya emulsion chamber experi- 
ments were analyzed by studing the jets reconstructed by a group- 
ing procedure. It is demonstrated that large-E sub J R sub J events 
are characterized by a small number of jet and two-jet like asym- 
metric shape, binocular events and the other type. This type has a 
larger number of jets and more symmetrical shape in the P sub t 
plane. 


14946 (N—85-35848, pp v) Anuglar distribution of 
shower particles produced in the collisions of 20-GeV/c and 
300-GeV negative pions with emulsion nuclei. Kim, C.O.; 
Kim, S.N.; Park, I.G.; Yoon, C.S. Aug 1983. NTIS, PC 
A$200.00/MF $200.00. (NASA-CP—2376-VOL-6; CONF- 
850883—Vol.6). 

From 19. international cosmic ray conference; La Jolla, CA, 
USA (11 Lt 1985). 

435 accelerator produced antipions jets of 20 GeV/c 
and 4 GeV, in nuclear emulsion, eta(theta)’s have been individ- 
ually calculated for each jet, where eta(theta) is a kinematic param- 
eter introduced in order to approximate the LS (laboratory system) 
rapidity, eta = arctan h (beta cos theta). By taking further averages 
by dividing the samples into groupings of the LS energy E sub pi 
= m cos h eta sub pi N sub h, the number of heavy prongs with 
LS velocity beta 0.7, and n , the number of charged shower parti- 
cles with LS velocity beta 0.7, much less than eta (theta) much 
greater than are obtained. By use of the KNO (Koba-Nielsen- 
Olesen) scaling variable, xi = n sub s/,n sub s. good fit is found of 
data to regression function. 
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14947 (N—86-12019) Laboratory studies of atomic colli- 
sion processes of importance in planetary atmospheres. 
Annual Status Report. Gulden, R.F.; Smith, K. (Rice 
Univ., Houston, TX (USA)). Aug 1985. 25p. NTIS, PC 
A02/MF AOl. 

A series of differential cross sections for angular scattering 
and charge transfer was measured. These studies employ pusition- 
sensitive detectors (PSD’s) to collect collision products scattered 
over a wide range of angles; and the research program includes in- 
vestigation of differential cross sections for total angular scattering, 
charge transfer, stripping, and other collisions. All of these process- 
es can be studied with the same basic apparatus, but minor modifi- 
cations in the equipment details and in the data acquisition pro- 
grams and techniques are required for each individual experiment. 


14948 (N—86-12167) Far-infrared observations of Sagit- 
tarius B2: reconsideration of source structure. Thronson, 
H.A.,JR.; Harper, D.A. (National Aeronautics and Space 
Administration, Moffett Field, CA (USA). Ames Research 
Center). Oct 1985. 25p. (NASA-TM—88185; REPT— 
86009). NTIS, PC A02/MF AO1. 

New moderate-angular-resolution far-infrared observations of 
the Sagittarius B2 star-forming region are presented, discussed, and 
compared with recent radio molecular and continuum observations 
of this source. In contrast to previous analyses, its far-infrared spec- 
trum is interpreted as the result of a massive frigid cloud overlying 
a more-or-less normal infrared source, a natural explanation for the 
object’s previously-noted pecularities. The characteristics derived 
for the obscuring cloud are similar to those found for the W51 
MAIN object. Both sources have high sub-millimeter surface 
brightness, a high ratio of sub-millimeter to far-infrared flux, and 
numerous regions of molecular maser emission. 


14949 (OU-NPL—85/84) Atmospheric neutrino fluxes. 
Perkins, D.H. (Oxford Univ. (UK). Nuclear Physics Lab.). 
1984. 18p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86700938. 

The atmospheric neutrino fluxes, which are responsible for 
the main background in proton decay experiments, have been cal- 
culated by two independent methods. There are discrepancies be- 
tween the two sets of results regarding latitude effects and up-down 
asymmetries, especially for neutrino energies Esub(v) < 1 GeV. 


14950 Blue-to-red ratios as tests for theoretical models of 
massive stars. Brunish, W.M.; Gallagher, J.S.; Truran, J.W. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Astronomical Journal; 91: No. 3, 598- 
601(Mar 1986). 

The problem of matching observed number ratios of blue to 
red supergiants (B/R) is re-examined on the basis of single-star evo- 
lution models which undergo helium ignition in the blue and self- 
consistently include mass loss. At lower luminosities (M/sub bol/> 
or ~-7.5), contamination of luminosity-selected red supergiant sam- 
ples by intermediate-mass stars in the double-shell burning, asymp- 
totic-giant-branch (AGB) phase is a problem. Using the spectrosco- 
pic data ge Humphreys and McElroy on luminous Galactic super- 
giants, we find, after reasonable corrections for selection effects, 
that observed B/R ratios agree to better than a factor of 2 with 
those predicted by models. Additional uncertainties in B/R will be 
introduced by properties of real stellar populations and limitations 
in the models. Thus the theoretical and observed B/R ratios can be 
considered to agree to within expected errors, but more sensitive 
techniques are needed to provide sharp tests of stellar evolution 
theory. These methods include statistical distributions of stars on 
the H-R diagram and comparisons of luminosity functions for red 
and blue supergiants. 


14951 Time variation of fundamental constants, primordi- 
al nucleosynthesis, and the size of extra dimensions. Kolb, 
E.W.; Perry, M.J.; Walker, T.P. (Fermilab Astrophysics 
Center, Fermi National Accelerator Laboratory, Batavia, Il- 
linois 60510 and Astronomy and Astrophysics Center, Uni- 
versity of Chicago, Chicago, Illinois 60637). Physical Review 
oa D: Particles and Fields; 33: No. 4, 869-871(15 Feb 
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In theories with extra dimensions, the dependence of funda- 
mental constants on the volume of the compact space allows one to 
use primordial nucleosynthesis to probe the structure of compact 
dimensions during the first few minutes after the big bang. Requir- 
ing the yield of primordial sup4He to be within acceptable limits, 
we find that in ten-dimensional superstring models the size of the 
extra dimensions during primordial nucleosynthesis must have been 
within 0.5% of their current value, while in Kaluza-Klein models 
the extra dimensions must have been within 1% of their current 
value. 


14952 Evolution of cosmic strings. Bennett, D.P. (Stan- 
ford Linear Accelerator Center and Physics Department, 
Stanford University, Stanford, California 94305). Physical 
Review [Section] D: Particles and Fields; 33: No. 4, 872- 
888(15 Feb 1986). Contract AC03-76SF00515. 

The evolution of a system of cosmic strings is studied using 
an extended version of an analytic formalism introduced by Kibble. 
It is shown that, in a radiation-dominated universe, the fate of the 
string system depends sensitively on the fate of the closed loops 
that are produced by the interactions of very long strings. The 
strings can be prevented from dominating the energy density of the 
Universe only if there is a large probability (> or ~50%) that a 
closed loop will intersect itself and break up into smaller loops. A 
comparison with the numerical simulations of Albrecht and Turok 
indicates that the probability of self-intersection is indeed large 
enough to allow the energy density in strings to stabilize at a small 
fraction of the radiation density, but there is a potential problem 
with the gravitational radiation that is produced by the strings. If 
the string tension p is too large, then the gravitational radiation 
will be so copious that it interferes with primordial nucleosynthesis. 
By assuming that the probability of self-intersection is less than 
85%, as the comparison with the results of Albrecht and Turok in- 
dicates, an upper bound on the string tension is obtained: 
Gyu<10-® (G is Newton's constant.) This is slightly smaller than 
the values (> or ~2 x 10~°) predicted for the cosmic-string theory 
of galaxy formation. This bound would become significantly lower 
if the probability of intersection is less than 85%. 


14953 Cosmic and local mass density of ‘invisible’ 
axions. Turner, M.S. (Departments of Physics and Astrono- 
my and Astrophysics, Enrico Fermi Institute, The Universi- 
ty of Chicago, Chicago, Illinois 60637 and NASA/Fermilab 
Astrophysics Center, MS 209 Fermi National Accelerator 
Laboratory, P.O. Box 500, Batavia, Illinois 60510). Physical 
Review [Section] D: Particles and Fields; 33: No. 4, 889- 
896(15 Feb 1986). 

If the Universe is axion dominated it may be possible to 
detect the axions which comprise the bulk of the mass density of 
the Universe. The feasibility of the proposed experiments depends 
crucially upon knowing the axion mass (or equivalently, the Peccei- 
Quinn symmetry-breaking scale) and the local mass density of 
axions. In an axion-dominated universe our galactic halo should be 
comprised primarily of axions. We calculate the local halo density 
to be at least 5 x 10~** g cm™%, and at most a factor of 2 larger. 
Unfortunately, it is not possible to pin down the axion mass, even 
to within an order of magnitude. In an axion-dominated universe 
we place an upper limit to the axion mass of about 10~* eV. We 
give precise formulas for the axion mass in an axion-dominated uni- 
verse, and clearly point out all the uncertainties involved in deter- 
mining the precise value of the mass. 


14954 Lee-Weinberg bound reexamined. Kolb, E.W.; 
Olive, K.A. (Fermilab Astrophysics Group, Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Physical 
Review [Section] D: Particles and Fields; 33: No. 4, 1202- 
1203(15 Feb 1986). 

We report on a detailed numerical calculation of the mini- 
mum mass of stable, massive neutrinos in order that the contribu- 
tion of the primordial neutrinos not exceed allowable limits on the 
present mass density of the Universe. We find limits M> or 
=1.3—4.2 GeV for Dirac neutrinos, and M> or =4.9—13 GeV 
for Majorana neutrinos, in qualitative agreement with previous esti- 
mates. 
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14955 Time-dependent accretion onto magnetic white 
dwarfs: Effects of cyclotron emission. Chanmugam, G-; 
Langer, S.H.; Shaviv, G. (Department of Physics and As- 
tronomy, Louisiana State University). Astrophysical Journal, 
Letters to the Editor; 299: No. 2, L87-L91(15 Dec 1985). 

Previous accretion models have shown that if the cooling is 
due to optically thin bremsstrahlung, the flow is unstable. The 
shock height oscillates with a period ~1 s, which corresponds to 
the cooling time for parameters characteristic of the AM Her bina- 
ries. Here we show that the effects of cyclotron cooling stabilize 
the flow if the magnetic field is large enough. For a 0.5 M/sub sun/ 
white dwarf accreting 1 g cm™? s~}, the flow is stable if B is more 
than or approximately equal to 2 x 107 gauss. We also show that 
the bremsstrahlung X-ray emission and the optical cyclotron emis- 
sion are 180° out of phase when oscillations are present. The rel- 
evance of these calculations to the observed optical oscillations, 
with periods of ~1 s, in two AM Her stars is discussed. 


14956 Diffuse cosmic gamma-ray background as a probe 
of cosmological gravitino regeneration and decay. Olive, 
K.A.; Silk, J. (Astrophysics Theory Group, Fermilab, P.O. 
Box 500, Batavia, Illinois 60510). Physical Review Letters; 55: 
No. 21, 2362-2365(18 Nov 1985). Contract FG03- 
84ER40161. 

We predict the presence of a spectral feature in the isotropic 
cosmic gamma-ray background associated with gravitino decays at 
high red shifts. With a gravitino abundance that falls in the relative- 
ly narrow range expected for thermally regenerated gravitinos fol- 
lowing an inflationary epoc in the very early universe, gravitinos of 
mass several gigaelectronvolts are found to yield an appreciable 
flux of 1—10-MeV diffuse gamma rays. 


14957 New 33 GHz measurements of the cosmic back- 
ground radiation intensity. De Amici, G.; Smoot, G.; Fried- 
man, S.D.; Witebsky, C. (Space Sciences and Lawrence 
Berkeley Laboratories, University of California, Berkeley). 
Astrophysical Journal; 298: No. 2, 710-731(15 Nov 1985). 
Contract AC03-76SF00098. 

New measurements have been made of the intensity of the 
cosmic background radiation (CBR) at 33 GHz (0.91 cm). The ex- 
periment was part of a larger effort to measure the spectrum of the 
CBR between 2.5 and 90 GHz (12 and 0.33 cm). Details are given 
of the experimental equipment and measurement procedures. The 
results of measurements made in 1982 and 1983 are presented and 
discussed in relation to preliminary results from the other radio- 
meters. The measured value, T/sub CBR/ = (2.81 +- 0.12) K at 
68% of confidence limits, is in very good agreement both with 
those previously published and those reported by our collaborators. 


14958 Limits on the space density of gamma-ray burst 
sources. Epstein, R.I. (Los Alamos National Laboratory). 
Astrophysical Journal; 297: No. 2, 555-563(15 Oct 1985). 

Gamma-ray burst spectra which extend to several MeV 
without significant steepening indicate that there is negligible deg- 
radation due to two-photon pair production. The inferred low rate 
of photon-photon reactions is used to give upper limits to the dis- 
tances to the sources and to the intensity of the radiation from the 
sources. These limits are calculated under the assumptions that the 
bursters are neutron stars which emit uncollimated gamma rays. 
The principal results are that the space density of the gamma-ray 
burst sources exceeds ~ 10~* pc™® if the entire surface of the neu- 
tron star radiates and exceeds ~ 107° pc™® if only a small cap or 
thin strip in the stellar surface radiates. In the former case the den- 
sity of gamma-ray bursters is ~1% of the inferred density of ex- 
tinct pulsars, and in the latter case the mean mass density of burster 
sources is a few percent of the density of unidentified dark matter 
in the solar neighborhood. In both cases the X-ray intensity of the 
sources is far below the Rayleigh-Jeans limit, and the total flux is at 
most comparable to the Eddington limit. This implies that low- 
energy self-absorption near 10 keV is entirely negligible and that ra- 
diation-driven explosions are just barely possible. 
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14959 Solar prominence model based on eigenvalue solu- 
tions. I. Isolated filaments and their properties under the in- 
fluence of external horizontal magnetic field. Osherovich, 
V.A. (Cooperative Institute for Research in Environmental 
Science). Astrophysical Journal; 297: No. 1, 314-323(1 Oct 
1985). 

, The magnetohydrostatic equilibrium of solar prominences is 
treated analytically. The set of exact eigenvalue solutions that de- 
scribes topologically different magnetic configurations is found. 
These solutions correspond to magnetic configurations with contin- 
uous magnetic field and finite magnetic energy per unit length of 
filament. The influence of a horizontal magnetic field on a filament 
is considered in detail. With thermodynamic parameters observed 
by Landman, the magnetic field and total mass of a prominence 
with a simple magnetic topology are estimated. 


14960 Schemes for biased galaxy formation. Silk, J. (De- 
partment of Astronomy, University of California at Berke- 
ley). Astrophysical Journal; 297: No. 1, 1-8(1 Oct 1985). Con- 
tract FG03-84ER40161. 

Three independent schemes are proposed for biasing galaxy 
formation toward luminous galaxies, early collapse, and denser pro- 
togalaxies in a universe containing a closure density of cold dark 
matter. Photinos, or other massive, neutral weakly interacting lep- 
tons are assumed to be the predominant dark matter species, and 
their annihilation in collapsing protogalactic clouds suppresses 
galaxy bulge formation for isolated systems. Shock destruction of 
He can occur at low redshift during the epoch‘of massive galaxy 
and quasar formation; the ensuing collapse and cooling of primordi- 
al clouds by Lya emission results in predominantly massive star 
formation that should disrupt late-forming galaxies. The high rate 
of stgar formtion presumed to occur during gaseous protogalaxy 
collapse effectively strips low-density protogalaxies by initiating a 
supernova-driven wind, and leaves behind low surface density rem- 
nants: “failed galaxies.” These schemes could all be complementary, 
and generally lead to the formation of luminous galaxies by rare, 
dense, early collapsing systems, luminous galaxy formation being 
suppressed in the recent past. 


14961 Discovery of Jupiter's ‘gossamer’ ring. Showalter, 
M.R.; Burns, J.A.; Cuzzi, J.N.; Pollack, J.B. (Cornell Univ., 
Ithaca, NY, USA. Center for Radiophysics and Space Re- 
search; National Aeronautics and Space Administration, 
Moffett Field, CA, USA. Ames Research Center). Nature 
(London); 316: No. 6028, 526-528(8 Aug 1985). 

Jupiter's ring system has previously been described as being 
composed of a “bright” narrow ring and an interior, vertically-ex- 
tended halo. The one image which reveals this morphology most 
clearly is Voyager 2's parting shot of the Jupiter system, a wide- 
angle view of the ring ansa in forward-scattered light. The bright 
ring is plainly visible, and the halo appears after slight contrast en- 
hancement. By further enhancement of this image, the authors have 
discovered an additional ring, which is far fainter than either of the 
(already faint) components previously identified, extending to a 
radius of 210,000 km. 


14962 Cosmological production of Kaluza-Klein mono- 
poles. Harvey, J.A.; Kolb, E.W.; Perry, M.J. (Princeton 
Univ., NJ; Fermi National Accelerator Lab., Batavia, IL). 
Physics Letters [Section] B; 149: No. 6, 465-469(27 Dec 1984). 

The cosmological production of Kaluza-Klein monopoles is 
discussed. The present monopole-to-entropy ratio is calculated in 
some simple models with the conclusion that this ratio is unaccept- 
able large unless additional mechanisms for entropy production or 
monopole annihilation are present. (orig.). 


14963 Cosmic-ray record in solar system matter. Reedy, 
R.C.; Arnold, J.R. (Nuclear Chemistry Group, Los Alamos 
National Lab., Los Alamos, NM). Annual Review of Nuclear 
and Particle Sciences; 33: 505-537(1983). 

The most definite evidence now available for time variations 
of the cosmic rays near the earth is provided by studies of SCR 
products in lunar samples. The *‘C profiles in lunar rocks require a 
rather high proton flux on a scale of 10* years; limited *‘Kr data 
Suggest something similar for as long as a few hundred thousand 
years. Over the longer periods, represented by 7*Al and **Mn, the 
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flux seems to have been lower, on the average "more like the 
present” if we knew how to define a present-day average. As for 
the GCR intensity in space 1-3 AU from the sun, we have several 
lines of evidence. The best is from 'C variations in terrestrial 
wood, which indicate a strong solar modulation effect leading to a 
large change in the global production of “C with an average 
period of about 200 years. These variations exceed in magnitude, 
but are similar to, solar-modulation effects observed during the last 
few decades. The last such period of unusual solar activity was 
1645-1715 (the Maunder Minimum); it apparently also caused en- 
hanced production of **Ar in meteorites. On a longer time scale 
the classical result is that there has been no change in the time- 
averaged GCR flux near the earth within some error of about 30- 
40%. Variations might well be expected either from changes in 
solar modulation on longer time-scales, or in the sun’s location in 
the galaxy (in or out of spiral arms). On a time scale of 105-10’ 
years, we now see effects that may be due to such changes, but we 
must eliminate some other possibilities to be sure. 


6402 Atmospheric Physics 
REFER ALSO TO CITATION(S) 14873 


14964 (AD-A—158775/7/XAB) Theoretical studies and 
data analysis of wave propagation in random media. Semian- 
nual technical report, 1 December 1984-31 May 1985. Flatte, 
S.M. (La Jolla Inst., CA (USA). Center for the Study of 
Nonlinear Dynamics). 15 Jun 1985. 152p. (LJI-R—84-329). 
NTIS, PC A08/MF AO1. 

The objective of this work is to develop a general theoreti- 
cal framework for calculating fluctuations of signals on waves 
propagated through random media (WPRM) and to apply this 
framework to sound through the ocean; light through the atmos- 
phere; radio waves through the ionosphere, solar wind, or interstel- 
lar plasma; and any other similar case of waves propagating 
through continuous media. Comparison with real data is an impor- 
tant aspect of the effort. The two most common signals sent on a 
carrier are the phase and amplitude of a nearly monochromatic 
wave. If enough bandwidth is available, one can send a pulse, and 
one can speak of the intensity and arrival time of that pulse. The 
technical problem is then to explain the statistical behavior of the 
intensity and arrival time in terms of medium fluctuations, where 
the medium is described statistically, usually by a power spectrum 
covering a large dynamic range of scales. Papers include: Equiva- 
lence of path Integral and Moment Equations in WPRM; Intensity 
Correlations--Solution for the fourth moment of WPRM; Unequal- 
Frequency Correlations--Two frequency intensity cross spectrum; 
The Scintillation Theory of Eclipse Shadow Bands. 


14965 (AD-A—159188/2/XAB) Semi-empirical, low-lati- 
tude ionospheric model. Report for September 1984-Septem- 
ber 1985. Anderson, D.N.; Mendillo, M.; Herniter, B. 
(Boston Univ., MA (USA). Dept. of Astronomy). Feb 1985. 
5p. NTIS, PC A02/MF AO1. 

Current empirical models of the low-latitude ionospheric F- 
region (Llewellyn and Bent, 1973; Chiu, 1975; Rawer, 1981) severe- 
ly underestimate the daytime plasma density scale-height and total 
electron content (TEC) when compared with actual observations. 
The International Reference Ionosphere (IRI) described by Rawer 
(1981) yields daytime TEC values which are 50% lower than ob- 
served TEC values at Manila (dip 14.5 N) in January 1982. Some 
improvement occurs when the Bent topside model is incorporated 
with the IRI, but the predicted values are still lower than observed. 
Substantial improvement is achieved when theoretically calculated 
profiles (Anderson 1973) are used to predict TEC values. The 
reason is that vertical plasma transport by upward E x B drift pro- 
duces both topside and bottomside profiles which are much broader 
(thicker) than Chapman-like profiles. 


14966 (AD-A—159216/1/XAB) Systematics of the aur- 
oral boundary as indicated by particle precipitation. Master's 
thesis. Phillips, C.D. (Air Force Inst. of Tech., Wright-Pat- 
terson AFB, OH (USA). School of Engineering). Dec 1984. 
73p. NTIS, PC A04/MF AO1. 
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This thesis examined several ways of grouping data acquired 
by the DMSP/F7 satellite’s electron and ion spectrometers, and 
used that data to decide the relationship between the latitude of the 
equatorward boundary of the electron and ion diffuse aurora. The 
statistical analysis was done with the SPSS computer package and 
data from the Special Sensor J/4 on board the Defense Meteoro- 
logical Satellite Program F7 (Block 5D) spacecraft. The analytic 
technique used was bivariate linear regression, with the General 
Linear Test for the equality of two regression lines being used to 
compare different regression lines. The analysis of precipitating 
electrons and ions above the polar regions at about 840 kilometers 
found that the precipitation at different measured boundaries ac- 
cording to their magnetic local times of occurrence. Three hour 
wide bins were attempted, and were found to be less desirable than 
one hour wide bins. It was found that measured boundaries from 
the two poles can be combined in a single regression line. 


14967 (AD-A—159217/9/XAB) Statistical analysis of en- 
ergetic electrons (3.4-16 MeV) at geosynchronous altitude and 
their relationship to interplanetary parameters. Master's 
thesis. Smith, W.L. (Air Force Inst. of Tech., Wright-Pat- 
terson AFB, OH (USA). School of Engineering). Dec 1983. 
110p. NTIS, PC A06/MF AO1. 

This analysis attempted to examine the relationship between 
energetic electrons in the magnetosphere between the energy levels 
of 3.4-16 MeV, solar wind speed, and the Bz component of the 
Interplanetary Magnetic Field (IMF). The statistical analysis was 
accomplished using the SPSS computerized package and data from 
DOD spacecraft 1979-053 at geosynchronous altitude. The electron 
flux data from this satellite was compared statistically with IMF 
and solar sind plasma data measured by other spacecraft located in 
the solar wind stream. Analytic techniques used included graphical 
plotting, descriptive statistics, scatter plots, correlation analysis, and 
analysis of variance (ANOVA) tests. This statistical analysis of en- 
ergetic electrons at geosynchronous altitude and their relationship 
to solar wind speed and the IMF Bz component resulted in differ- 
ent findings for electron flux above and below approximately 6.6 
MeV energy level. There was a weak, positive correlation between 
electron flux in the energy ranges 3.4 - 4.9 and 4.9 - 6.6 MeV and 
values of solar wind speed, after two days passage. 


14968 (AD-A—159295/5/XAB) Statistical analysis of en- 
ergetic electrons (1.2-16 MeV) at geosynchronous orbit. 
Master's thesis. McCormick, D.I. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Engineering). 
Dec 1984. 161p. NTIS, PC A08/MF AOI. 

This investigation examined the relationship between ener- 
getic electrons (1.2-16 MeV) at geosynchronous orbit and solar 
wind speed and Interplanetary Magnetic Field (IMF) effects. Elec- 
tron flux data for a three year period, June 1979 to April 1982, 
came from DOD spacecraft 1979-053 in geosynchronous orbit. This 
data was compared statistically with solar wind and IMF data 
measured by other spacecraft located in the solar wind. Statistical 
techniques employed included graphical plotting, descriptive statis- 
tics, correlation analysis, analysis of variance, and discriminant anal- 
ysis. Results from this study used daily average values and indicate 
clear differences in behavior between 1.2 to 6.6 MeV electrons and 
6.6 to 16 MeV electrons. Electron flux in the energy ranges of 1.2- 
1.8 MeV, 3.4-4.9 MeV, and 4.9-6.6 MeV showed generally strong 
correlation with each other. Electron flux in the energy ranges of 
6.6-9.7 MeV and 9.7-16 MeV also showed strong correlation with 
each other, but not to the three lower energy channels. 


14969 (AD-A—159340/9/XAB) Observations of plasma 
structure and transport at high latitudes. Weber, E.J.; 
Buchau, J. (Air Force Geophysics Lab., Hanscom AFB, 
MA (USA)). 1985. 15p. (AFGL-TR—85-0189). NTIS, PC 
A02/MF AO1. 

Radio and optical diagnostics from the AFGL Airborne Ion- 
ospheric Observatory are used to study the structure and motion of 
regions of enhanced F-region density at high latitudes. Plasma flow 
can be tracked from the poleward edge of the dayside cusp, across 
the polar cap and into the nightside auroral zone. Simultaneous sat- 
ellite amplitude and phase scintillation measurements define the 
degree of structuring or intensity of sub-kilometer ionospheric ir- 
regularities within these regions. The combined measurements are 
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used to track large scale plasma flow, and to infer plasma source 
regions. 


14970 (AD-A—159359/9/XAB) Active ionospheric gen- 
eration of ELF/VLF (extremely low frequency/very low fre- 
quency) waves. Final report. Papadopoulos, K.; Chang, C.L.; 
Ko, K.; Menyuk, C. (Science Applications International 
Corp., McLean, VA (USA)). 15 Aug 1985. 96p. (SAIC— 
85/1800). NTIS, PC A05/MF AO1. 

During the past year significant results were achieved con- 
cerning ionospheric generation of ELF/VLF as well as ULF 
waves. A major breakthrough was participation in an experiment 
using the Arecibo facility in which a preliminary proof of principle 
of two of the relevant concepts was produced. Some of the key re- 
sults are highlighted. A novel process for generating ELF/ULF 
waves by using ionospheric heating was discovered, and its applica- 
bility to auroral geometry was examined. The process relies on 
modulated E-region heating and does not depend on the presence 
of ambient ionospheric currents. 


14971 (AD-A—159515/6/XAB) Auroral zone electric 
fields from DE 1 and 2 at magnetic conjunctions. Progress 
report. Weimer, D.R.; Goertz, C.K.; Gurnet, D.A.; May- 
nard, N.C.; Burch, J.L. (lowa Univ., Iowa City (USA). 
Dept. of Physics and Astronomy). 1 Aug 1985. 18p. NTIS, 
PC A02/MF AOl. 

Nearly simultaneous measurements of auroral zone electric 
fields are obtained by the Dynamics Explorer spacecraft at altitudes 
below 900 km and above 4500 km during magnetic conjunctions. 
The measured electric fields are usually nearly perpendicular to the 
magnetic field lines. The north-south meridional electric fields are 
projected to a common altitude by a mapping function which ac- 
counts for the convergence of the magnetic field lines. When plot- 
ted as a function of invariant latitude, graphs of the projected elec- 
tric fields measured by DE1 and DE2 show that the large-scale 
electric field is the same at both altitudes, as expected. Superim- 
posed on the large-scale fields, however, are small-scale features 
with wavelengths of less than 100 km which are larger in magni- 
tude at the higher altitude. Fourier transforms of the electric fields 
show that the magnitudes depend on wavelength. Outside of the 
auroral zone the electric field spectrums are nearly identical. But 
within the auroral zone the high- and low-altitude electric fields 
have a ratio which increases with the reciprocal of the wavelength. 
The small-scale electric field variations are associated with field- 
aligned currents. 


14972 (AD-A—159533/9/XAB) Future cusp experiments 
and their coordination. Carlson, H.C.; Killeen, T.L.; Ege- 
land, A.; McEwen, D.J.; Heelis, R. (Air Force Geophysics 
Lab., Hanscom AFB, MA (USA)). 1985. 15p. (AFGL-TR— 
85-0190). NTIS, PC A02/MF AOl1. 

Future progress will hinge upon: comprehensive complemen- 
tary diagnostics at selected sites, coordination among selected 
chains of stations as well as with satellites, and effective interactive 
exchange between models and experiment. The locations, diagnos- 
tic capabilities, motivation, future research plans, and rationale for 
coordination is presented here for major sites, diagnostic complex- 
es, and chains of stations key to future cusp experiments. The role 
of individual satellites is interwoven into the discussion, and the 
need for future multi-spacecraft programs underscored. (Author). 


14973 (INIS-BR—382) Proceedings of the 4. Japan- 
Brazil symposium on science and technology. Vol. 5. (Acade- 
mia de Ciencias do Estado de Sao Paulo (Brazil)). 1984. 
372p. (CONF-8408159—Vol.5). NTIS (US Sales Only), PC 
A16/MF AO1. File Number DE86780340. 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 

Several research programs on space science, mainly atmos- 
pheric studies, at Brazil and Japan are reported. 
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14974 (INIS-BR—382, pp 47-53) Recent investigation at 
INPE in magnetospheric physics and geomagnetism. Gon- 
zales, W.D.; Trivedi, N.B. (Instituto de a Espaciais, 
Sao Jose dos Campos (Brazil)). 1984. IS (US Sales 
Only), PC A16/MF AOl. File Number DE86780340. 
(CONF-8408159—Vol.5). 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 

During recent years the following research activities related 
to the earth's magnetosphere have been intensified: a) studies on 
electric field and energy transfer from the solar wind to the magne- 
tosphere; b) studies on high latitude magnetospheric electric fields 
and on their penetration into the plasmasphere; c) measurements of 
atmospheric-large scale-electric fields, related to the low latitude 
magnetospheric-ionospheric coupling and to the local atmospheric 
electrodynamics, using detectors on board stratospheric balloons; 
and d) measurements of atmospheric X-rays, related to the process 
of energetic particle precipitation at the South Atlantic Magnetic 
Anomaly, using detectors also on board stratospheric balloons. 
Similarly, the following research activities related to geomagnetism 
are being pursued: a) studies on the variability of the geomagnetic 
field and on the dynamics of the equatorial electrojet from local 
geomagnetic field measurements; b) studies on terrestrial electro- 
magnetic induction through local measurements of the geo-electro- 
magnetic field; and c) studies on the influence of geomagnetic ac- 
tivity on particle precipitation at the South Atlantic Magnetic 
Anomaly. 


14975 (INIS-BR—382, pp 55-69) Ionospheric research at 
INPE. Abdu, M.A. (Instituto de Pesquisas Espaciais, Sao 
Jose dos Campos (Brazil)). 1984. NTIS (US Sales Only), PC 
Al6/MF AOl. File Number DE86780340. (CONF- 
8408159—Vol.5). 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 

Ionosphere investigations at INPE are mainly concerned 
with the problems of equatorial and tropical ionospheres and their 
electrodynamic coupling with the high latitude ionosphere. Present 
research objectives include investigations in the following specific 
areas: equatorial ionospheric plasma dynamics; plasma irregularity 
generation and morphology, and effects on space borne radar oper- 
ations; ionospheric response to disturbance dynamo and magnetos- 
pheric electric fields; aeronomic effects of charged particle precipi- 
tation in the magnetic anomaly, etc. These problems are being in- 
vestigated using experimental data collected from ionospheric diag- 
nostic instruments being operated at different locations in Brazil. 
These instruments are: ionosondes, VHF electronic polarimeters, L- 
band scintillation receivers, airglow photometers, riometers and 
VLF receivers. A brief summary of the research activities and 
some recent results will be presented. 


14976 (INIS-BR—382, pp 71-83) Upper atmosphere re- 
search at INPE. Clemesha, B.R. (Instituto de Pesquisas 
Espaciais, Sao Jose dos Campos (Brazil)). 1984. NTIS (US 
Sales Only), PC A16/MF AOl1. File Number DE86780340. 
(CONF-8408 159—Vol.5). 

From 4. Japan-Brazil symposium on science and technology; 
Rio de Janeiro;Sao Paulo, Brazil (6 Aug 1984). 

Upper atmosphere research at INPE is mainly concerned 
with the chemistry and dynamics of the stratosphere, upper meso- 
sphere and lower thermosphere, and the middle thermosphere. Ex- 
perimental work includes lidar observations of the stratospheric 
aerosol, measurements of stratospheric ozone by Dobson spectro- 
photometers and by balloon and rocket-borne sondes, lidar meas- 
urements of atmospheric sodium, and photometric observations of 
O, Oz, OH and Na emissions, including interferrometric measure- 
ments of the O16300 emission for the purpose of determining ther- 
mospheric winds and temperature. The airglow observations also 
include measurements of a number of emissions produced by the 
precipitation of energetic neutral particles generated by charge ex- 
change in the ring current. Some recent results of INPE’s upper at- 
mosphere program are presented. 
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14977 (LA-UR—85-4310) Bidirectional electron anisotro- 
pies in the distant tail: ISEE-3 observations of polar rain. 
Baker, D.N.; Bame, S.J.; Feldman, W.C.; oe. J.T.; 
Zwickl, R.D.; Slavin, J.A.; Smith, E.J. (Los Alamos Nation- 
al Lab., NM (USA); Jet Propulsion Lab., Pasadena, CA 
(USA)). 1985. Contract W-7405-ENG-36. 20p. (CONF- 
8510254—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86004737. 
From Chapman conference on magnetotail physics; Laurel, 
MD, USA (28 Oct 1985). 
detailed observational treatment of bidirectional electrons 
(50 ~500 eV) in the distant magnetotail (r = 100 R/sub E/) is pre- 
sented. It is found that electrons in this energy range commonly ex- 
hibit strong, field-aligned anisotropies in the tail lobes. Because of 
large tail motions, the ISEE-3 data provide extensive sampling of 
both the north and south lobes in rapid succession, demonstrating 
directly the strong asymmetries that exist between the north and 
south lobes at any one time. The bidirectional fluxes are found to 
occur predominantly in the lobe directly connected to the sunward 
IMF in the open magnetosphere model (north lobe for away sec- 
tors and south lobe for toward sectors). Electron anisotropy and 
magnetic field data are presented which show the transition from 
unidirectional (sheath) electron populations to bidirectional (lobe) 
populations. Taken together, the present evidence suggests that the 
bidirectional electrons that we observe in the distant tail are closely 
related to the polar rain electrons observed previously at lower alti- 
tudes. Furthermore, these data provide strong evidence that the dis- 
tant tail is comprised largely of open magnetic field lines in contra- 
distinction to some recently advanced models. 
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14978 (AD-A—158416/8/XAB) Theoretical studies of 
electron emission in ion-atom collisions: bare and structured 
projectiles. Manson, S.T. (Georgia State Univ., Atlanta 
(USA)). 28 Aug 1984. 17p. NTIS, A02/MF AOl1. 

The study of the ionization process in ion-atom collisions has 
been under scrutiny for many years, both experimentally and theo- 
retically. The difficulty of treating the problem theoretically re- 
volves around the final state; the three (or more) body continuum 
Coulomb problem and the asymptotic form of the wave function 
for such a state. One way to study this problem is to consider only 
rather swift ions. In this range it is expected that the first Born ap- 
proximation really does conform to the experimental situation in 
the high-energy regions, then one has, at least, a limiting form of 
the exact boundary conditions. 


14979 (AD-A—158693/2/XAB) Emittance measurements 
of space-charge-dominated electron beam. Final report. Nam- 
kung, W.; Chojnacki, E.P. (Naval Surface Weapons Center, 
Silver Spring, MD (USA). White Oak Lab.). 1 Jun 1985. 
3lp. NTIS, PC A03/MF AO1. 

A diagnostic technique of the beam emittance is developed 
for electron beams with diverging envelopes under strong space- 
charge forces. Radial profiles of current density, local temperature, 
and divergence angle are measured by the slit-pinhole method for 
axisymmetric beams. The partical distribution function in transverse 
phase space is then constructed and the rms emittance is obtained 
by numerical integrations. A 5-kV, 200-mA, and 3-microsec elec- 
tron beam is used in the comparison between theory and experi- 
ment on this diagnostic method. 


14980 (AD-A—158949/8/XAB) Surface production of 
negative hydrogen ions. Annual report, June 1, 1984-May 31, 
1985. Seidl, M. (Stevens Inst. of Tech., Hoboken, NJ 
(USA). Dept. of Physics and Engineering Physics). 18 Jul 
1985. 81lp. NTIS, PC A05/MF AOl1. 

Measurements of sputtering of adsorbed hydrogen by cesium 
ion bombardment have been completed. The temperature of the de- 
sorbed negative hydrogen ions is about 0.5 percent of the bombard- 
ing energy. An experiment for studying bombardment with cesium 
and hydrogen ions has been constructed. Formation of cesium cov- 
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erage due to cesium bombardment of a molybdenum target has 
been studied. Cesium coverage is only weakly dependent on bom- 
bardment energy in the range from 100 to 500 eV. This is due to 
cesium ion implantation. 


14981 (AD-A—159031/4/XAB) Fluorescence yields and 
x-ray production from atomic inner shells. Crasemann, B. 
(Oregon Univ., Eugene (USA). Dept. of Physics). 28 Aug 
1984. 25p. NTIS, PC A02/MF AOl1. 

This paper briefly reviews the theory of photon emission in 
energetic atomic transition, with special emphasis on relativistic ef- 
fects and gauge dependence. Ab initio calculations of the total 
widths of atomic hole states are discussed, pointing, out some frus- 
trating difficulties that remain unresolved. The consequent limita- 
tion on theoretical fluorescence yields of single-vacancy states are 
outlined, and some general principles regarding ther fluorescence 
yields of multiply ionized systems are noted. 


14982 (AD-A—159037/1/XAB) Residual limitations of 
theoretical atomic-electron binding energies. Chen, M.H.; 
Crasemann, B.; Martensson, N.; Johansson, B. (Oregon 
Univ., Eugene (USA). Dept. of Physics). Feb 1985. 9p. 
NTIS, PC A02/MF AOl1. 

Relativistic calculations of atomic-electron binding energies 
were refined by using the relativistic LS-average scheme to treat 
open outer shells by including self-energy corrections for shells up 
to 3p as well as 4s, and accounting for energy shifts caused by 
interaction with Coster-Kronig continua. The contributions of 
ground-state correlation were estimated from the pair energy calcu- 
lated through nonrelativistic many-body theory. The need for a rel- 
ativistic theory of correlations is noted. As in the authors previous 
work, the calculations include relaxation, the effect of finite nuclear 
size, Breit interaction, and quantum-electrodynamic (QED) correc- 
tions. Results are compared with binding energies measured on free 
atoms and with solid-phase measurements on metals that have been 
corrected for solid-state shifts; these shifts were calculated under 
the assumption of complete screening with the core-ionized site 
treated as a neutralized metallic impurity atom in the original me- 
tallic host. Discrepancies between experimental energies and rela- 
tivistic independent-particle calculations including relaxation, QED, 
and finite-nuclear-size corrections are traced to correlation correc- 
tions, uncertainties in the self-energy, and neglect of the effect of 
(super-)Coster-Kronig fluctuations. 


14983 (ANL-PHY—85-3) Proceedings of the workshop 
on some aspects of autoionization in atoms and small mole- 


cules. Berkowitz, J.; Berry, H.G.; Berry, R.S. (eds.). (Ar- 
gonne National Lab., IL (USA); Chicago Univ., IL (USA). 
Dept. of Chemistry). Nov 1985. Contract W-31-109-ENG- 
38. 280p. (CONF-850560—). NTIS, PC A13/MF AOl1; 1; 
GPO Dep. File Number DE86005521. 

From Workshop on autoionization of atoms and small mole- 
cules; Argonne, IL, USA (2 May 1985). 

Do we really understand the phenomenon of autoionization 
in atoms sufficiently well to consider it a “mature” topic. Can we 
generalize our understanding to predict behavior in systems not yet 
studied. Can we extract physical understanding from the encourag- 
ing results of the “many-body calculations”. Or must we still try to 
understand one atom at a time. Molecular autoionization is clearly 
more difficult. Not only must we content with “vibrational autoion- 
ization” as well as “electronic autoionization”, but the competing 
process of predissociation must also be taken into account. In this 
molecular domain, we have many experiments and many phenom- 
ena. The extant theories only deal with some cases, and are not yet 
able to explain some prominent observations. A group consisting of 
theorists and experimentalists active in the field of autoionization 
assembled at Argonne National Laboratory for a two-day Work- 
shop on May 2-3, 1985, to try to provide some consensus of our 
present understanding and to point out the most promising direc- 
tion for progress in the near future. Abstracts of individual items 
from the workshop were prepared separately for the data base. 
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(DOE/ER/02875—20) Study of nuclear charge 
distributions by muonic x rays. Final report, June 1, 1974- 
February 28, 1985. Steffen, R.M. (Purdue Univ., Lafayette, 
IN (USA). Dept. of Physics). Nov 1985. Contract AC02- 
76ER02875. 43p. (COO—2875-20). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86005127. 

Determination of the electric monopole and quadrupole 
properties (isomer shifts, quadrupole moments, B(E2) moments, 
etc.) of the low-lying state of nuclei in the transition regions is re- 
ported. In regions of nuclear shape transitions measurements of the 
quadrupole moments of the first excited nuclear states of even-even 
nuclei through dynamic hyperfine interactions with muonic states 
are reported. Investigations on isotope and isomic shifts in the mass 
region from A = 40 to A= 150 are reported. Observation of static 
nuclear hexadecopole moments through hyperfine splittings in 
muonic d (5/2), f and g states in the uranium region are given. In- 
vestigation of anomalous widths in pionic 4f-3d transitions in the 
mass region around A = 170 are reported for Na, Ta, Pb and Bi. 
48 refs., 12 figs., 5 tabs. (WRF) 


14985 (DOE/ER/04971—7) Energy-related atomic and 
molecular structure and scattering studies. Annual report, 
June 1, 1985-May 31, 1986. Bederson, B. (New York Univ., 
NY (USA). Dept. of Physics). 1986. Contract AC02- 
78ER04971. 39p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE86005802 

This is the Annual Repent for the period June 1, 1985 to 
May 31, 1986 for “Energy-Related Atomic and Molecular Struc- 
ture and Scattering Studies”. During the past year our efforts were 
concentrated on two specific experiments. These were (1) an at- 
tempt to measure the polarizability of the optically pumped excited 
state of thallium 6s6p?P/sub 3/2/, including its tensor components, 
and (2) a study of the differential scattering at small angles of elec- 
trons at low energies by several alkali halide molecules. In the thal- 
lium experiment we have performed some preliminary measure- 
ments, although we have temporarily discontinued these in order to 
update the beams machine upon which this experiment is being per- 
formed. 13 refs., 16 figs. 


14986 (DOE/ER/10635—5) Glow discharge as an atom- 
ization and ionization source. Progress report. (Virginia 
Univ., Charlottesville (USA)). [1986]. rm AS05- 
80ER 10635. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005421. 

This progress report will summarize the activities in our lab- 
oratory over the past 12 months. Included are what we feel are the 
most important developments. Three separate, although comple- 
mentary, projects form the foundation of our research at Virginia: 
(1) the hollow cathode plume; (2) resonance ionization mass spec- 
trometry; and (3) glow discharge mass spectrometry. 


14987 (LBL—20067) Studies of molecular monolayers at 
air-liquid interfaces by second harmonic : question 
of orientational phase transition. Rasing, T.; Shen, Y.R.; 
Kim, M.W.; Grubb, S.; Bock, J. (Lawrence Berkeley Lab., 
CA (USA); Exxon Research and Engineering Co., Annan- 
dale, NJ (USA)). Jun 1985. Contract AC03- 76SF00098. 6p. 
(CONF-850605—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002871. 

From 7. international conference on laser spectroscopy; 
Maui, HI, USA (24 Jun 1985). 

Insoluble molecular monolayers at gas-liquid interfaces pro- 
vide an insight to the understanding of surfactants, wetting, microe- 
mulsions and membrane structures and offer a possibility to study 
the rich world of 2-dimensional phase transitions. In the interpreta- 
tion of the observed properties of these systems various assumptions 
about the molecular orientation are often made, but so far few clear 
experimental data exist. In this paper we will show how optical 
second harmonic generation (SHG) can be used to measure the mo- 
lecular orientation of monolayers of surfactant molecules at water- 
air interfaces. By simultaneously measuring the surface pressure 
versus surface molecular area we can show for the first time that 
the observed liquid condensed-liquid expanded transition is an ori- 
entational phase transition. 7 refs., 4 figs. 
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14988 (LBL—20519) Measurement of Stark amplitudes 
in the 6?P/sub 1/2/ — 7°P/sub 1/2/ transition of atomic 
thallium. Tanner, C.E. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 77p. NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE86005894. 

This thesis describes the measurement of Stark amplitude co- 
efficients a and B for the 6?P/sub 1/2/ — 7?P/sub 1/2/ transition 
of 7ST] in an external static electric field E. The coefficient a is 
determined by measuring the absorption of linearly polarized 293 
nm light at the F=1 — F’=1 resonance in a cell with known elec- 
tric field and interaction length, and calibrated thallium density. 
Then B is determined from the ratio B?/a? of intensities of the F=0 
— F=1 and F=0 — F=0 resonance lines in fluorescence. The 
final results are a = (1.30 +- 0.06) x 1075 jo cm/V and B = (1.08 
+- 0.05) x 1075 jo cm/V (where po = electron Bohr magneton). B 
is combined with a previous measurement of Im E/sub p//f to 
yield the parity non-conserving electric dipole amplitude E/sub p/. 
25 refs., 25 figs., 1 tab. 


14989 (LBL-PUB—433-10-85/205) SR Newsletter. No. 
31. Crowe, K.M.; Portis, A.M.; Yamazaki, T. (eds.). (Law- 
rence Berkeley Lab., CA (USA); Tokyo Univ. (Japan). 
Meson Science Lab.). 30 Oct 1985. Contract AC03- 
76SF00098. 114p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE86004175. 

Topics covered in this issue include observation of decou- 
pled diagmagnetic muon states in alkali halides by muon spin reso- 
nance, diffusion properties of the muon-produced soliton in trans- 
polyacetylene, pulsed muon spin resonance measurement of nega- 
tive muon depolarization in muonic °C and ‘*N, muonium to dia- 
magnetic muon transition in KCl and NaCl revealed by time-differ- 
ential muon spin resonance, recent topics in muon spin polarization 
phenomena and pSR experiments, observation of muon-fluorine 
“hydrogen” bonding in ionic crystals, a spin rotator for muon-plus 
beams on the new M20 muon channel at TRIUMF, and resolved 
nuclear hyperfine structure of muonated free radicals using level 
crossing spectroscopy. (GHT) 


14990 (ORNL/TM—9407) Scattering and absorption of 
light due to surface resonances on submicron oblate spheroi- 
dal particulates. Kennerly, S.W.; Warmack, R.J.; Ferrell, 
T.L. (Oak Ridge National Lab., TN (USA)). Jan 1986. Con- 
tract AC05-840R21400. 90p. NTIS, PC A05/MF AOI; 
GPO Dep. File Number DE86005261. 

The experimental part of this report consists of measuring 
the optical absorbance of a collection of silver oblate spheroidal 
particulates as a function of wavelength, polarization, and angle of 
incidence. The method of producing such a collection is described 
along with measuring a few of the important characteristics like 
particle size, separation, and density. The experimental data are 
then compared with theoretical absorbances calculated using scat- 
tering and absorption cross sections. The cross sections are derived 
using a dipole approximation. 46 refs., 26 figs. 


14991 (PPPL—2282) Possibilities for achieving x-ray 
lasing action by use of high-order multiphoton processes. 
Clark, C.W.; Littman, M.G.; MclIlrath, T.J.; Miles, R.; Skin- 
ner, C.H.; Suckewer, S.; Valeo, E. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Dec 1985. Contract AC02- 
76CHO03073. 32p. NTIS, PC A03/MF AOl!; 1; GPO Dep. 
File Number DE86005034. 

We consider some possible mechanisms for producing gain 
in the 10 nm spectral region. They involve the creation of a popula- 
tion inversion in a confined plasma column by selective excitation 
of multicharged ions via absorption of many (> 10) ultraviolet pho- 
tons. Specific treatment is made of Kr-like ions pumped by a KrF 
excimer laser. 27 refs., 5 figs. 


14992 (PR—27) Research objectives and summary of re- 
search performed by the Massachusetts Institute of Technolo- 
gy Research Laboratory of Electronics (January-December, 
1984). Allen, J.; Birgeneau, R. (Massachusetts Inst. of Tech., 
—- (USA)). Jan 1985. 270p. NTIS, PC A12/MF 


The topics include: (1) submicron structures technology and 
research; (2) kinetic phenomena in thin film electronic materials; (3) 
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focused ion beam fabrication; (4) chemical reaction dynamics at sur- 
faces; (5) optics and quantum electrons; (6) infrared nonlinear 
optics; (7) phase transitions in chemisorbed systems; (8) X-ray dif- 
fuse scattering; (9) semiconductor surface studies; (10) electronic 
properties of amorphous silicon dioxide; (11) optical spectroscopy 
of disordered materials; (12) quantum transport in low dimensional 
disordered systems; (13) photon correlation spectroscopy; (14) 
custom integrated circuits; (15) speech communication; (16) linguis- 
tics; (17) communications biophysics; (18) physiology; (19) molecule 
microscopy; (20) quantum optics and photonics; (21) atomic reso- 
nance and scattering; (22) plasma dynamics; (23) radio astronomy; 
(24) digital signal processing; (25) cognitive information processing; 
(26) electromagnetic wave theory and remote sensing; (27) micro- 
wave and quantum magnetics; and (28) optical propagation and 
communication. 


14993 (UCRL—15706) Organic materials for second har- 
monic generation. Final report. Twieg, R.J. (comp.). (Inter- 
national Business Machines Corp., San Jose, CA (USA)). 31 
Mar 1985. Contract W-7405-ENG-48. 183p. NTIS, PC 
A09/MF A0O1; 1; GPO Dep. File Number DE86002596. 

Materials were chosen by screening the Cambridge Crystal- 
lographic Index for new noncentrosymmetric crystalline com- 
pounds, by screening commercially available materials or by syn- 
thesis of unique new substances. Measurements were then made on 
the powder form of these materials. Langmuir-Blodgett films were 
deposited and studied. In addition to the above studies, a computer 
program was developed to calculate (hyper) polarizabilities of or- 
ganic molecules and thus aid in the selection of materials for test- 
ing. The nonlinear molecules have been divided into three classes 
according to absorption cutoff: 400 to 500 nm, 300 to 400 nm, and 
200 to 300 nm. 108 refs., 7 tabs. (WRF) 


14994 Measurement of the rotational spectra of OH* and 
OD* by laser magnetic resonance. Gruebele, M.H.W.; 
Mueller, R.P.; Saykally, R.J. (Department of Chemistry and 
Materials and Molecular Research Division, Lawrence 
Berkeley Laboratories, University of California, Berkeley, 
California 94720). Journal of Chemical Physics; 84: No. 5, 
2489-2496(1 Mar 1986). 

Far IR rotational transitions between the four lowest rota- 
tional levels in the X *=~ vibronic ground states of OH* and OD* 
have been observed by laser magnetic resonance spectroscopy. 
Ground state molecular constants, including the three g factors, 
have been determined and employed in the calculation of a Born— 
Oppenheimer equilibrium geometry. The centrifugal distortion of 
the spin-rotation interaction is found to have a significant effect on 
the determination of other molecular constants. Hyperfine splittings 
have been resolved and analyzed for OH*, but could not be ob- 
served in OD* spectra with a 6 MHz collision-broadened linewidth. 


14995 Fractal behavior in classical collisional energy 
transfer. Noid, D.W.; Gray, S.K.; Rice, S.A. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Journal 
of Chemical Physics; 84: No. 5, 2649-2652(1 Mar 1986). Con- 
tract AC05S-84OR21400. 

A plot of final vibrational action vs initial vibrational phase 
for a two degree of freedom model for He + I: collisions is exam- 
ined and shown to exhibit a chattering region. The chattering 
region is shown to exhibit a very intricate structure, including an 
infinite number of regions of regularity which we term icicles. 
Structure is evident on all scales of examination and a fractal di- 
mension close to 2 is obtained for some parts of the chattering 
region. The survival probability associated with the complexes 
shows an initial fast decay, due to the icicles, but can be roughly 
characterized over a longer and wider time range by a more slowly 
decaying exponential. 


14996 Emittance measurements of space-charge-dominat- 
ed electron beams. Namkung, W.; Chojnacki, E.P. (Naval 
Surface Weapons Center, Silver Spring, Maryland 20903- 
5000). Review of Scientific Instruments; 57: No. 3, 341- 
345(Mar 1986). 

A diagnostic technique for measuring beam emittance is de- 
veloped for electron beams with diverging envelopes under strong 
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space-charge forces. Radial profiles of current density, local tem- 
perature, and divergence angle are measured by the slit—pinhole 
method for axisymmetric beams. The particle distribution function 
in transverse phase space is then constructed and the rms emittance 
is obtained by numerical integrations. A 5-kV, 200-mA, 3-ys, and 
60-pps electron beam is used in the comparison between theory and 
this experimental diagnostic method. 


14997 Ab initio studies of the low-lying electronic states 
of ketene. Allen, W.D.; Schaefer H.F. III. (Department of 
Chemistry and the Lawrence Berkeley Laboratory, Univer- 
sity of California, Berkeley,California 94720). Journal of 
Chemical Physics; 84: No. 4, 2212-2225(15 Feb 1986). 

Features of the potential energy surfaces of the X ‘Au, 
3A2(2A”), 1Ao(1A”), 2Ai(3A’), 'Bi, and 2 ‘As; low-lying electron- 
ic states of ketene have been investigated using self-consistent-field 
(SCF) and configuration interaction singles and doubles (CISD) 
methods with double zeta plus polarization (DZP) and 
DZP+Rydberg (DZP+R) basis sets. The DZP+R CISD vertical 
excitation energies are in excellent agreement with observed transi- 
tion energies and suggest assignments for the X 'A;—>'B; and X 
1A,—2 1A, transitions in the electronic spectrum of ketene. Sta- 
tionary points have been located at the DZP SCF level of theory 
for the first four states listed above, and SCF quadratic force con- 
stants and harmonic vibrational frequencies have been computed 
analytically at these stationary points. The X 'A; geometry and vi- 
brational frequencies compare favorably with experimental values, 
the agreement being typical of DZP SCF results. Due to curve 
crossings and conical intersections of potential surfaces, the four 
lowest theoretical excited state surfaces have only two valid 
(double) minima, corresponding to *A” and 'A” electronic states. 
At the DZP SCF geometries, Davidson-corrected CISD adiabatic 
excitation energies of 16 700 and 19 000 cm™' have been obtained 
for the *A” and 'A” states, supporting the previous experimental 
To upper bounds of Laufer and Keller. 


14998 Analytic evaluation and basis set dependence of in- 
tensities of infrared spectra. Yamaguchi, Y.; Frisch, M.; 
Gaw, J.; Schaefer H.F. III; Binkley, J.S. (Department of 
Chemistry and Lawrence Berkeley Laboratory, University 
of California, Berkeley,California 94720). Journal of Chemi- 
cal Physics; 84: No. 4, 2262-2278(15 Feb 1986). 

Equations are presented for the analytic determination of 
dipole momentderivatives with respect to nuclear coordinates for 
closed-shell, open-shell unrestricted, and open-shell restricted Har- 
tree—Fock wave functions. The efficient evaluation of these de- 
rivatives and the resulting infrared intensities simultaneously with 
determination of the vibrational frequencies is discussed. Intensities 
are presented for a selection of test molecules with a wide variety 
of basis sets. It is concluded that basis sets of double-zeta polarized 
or higher quality usually give correct qualitative information about 
the ordering of the intensities, while smaller basis sets may not even 
predict the most intense mode correctly. Quantitative accuracy 
using the larger basis sets seems to be limited primarily by the use 
of the double harmonic approximation. 


14999 Frequency shifts of vibrational and rotational 
states of dilute H2, D2, and HD impurities in solid Ar under 
pressure. Silvi, B.; Chandrasekharan, V.; Chergui, M.; 
Etters, R.D. (Laboratoire des Spectrochemie Moleculaire, 
Universite Pierre et Marie Curie, F-75230 Paris Cedex 05, 
France). Physical Review [Section] B: Condensed Matter; 33: 
No. 4, 2749-2756(15 Feb 1986). Contract AC02-84ER45050. 

The frequency shifts of the vibrational and rotational transi- 
tions of Hz, D2, and HD molecules trapped in solid Ar are calculat- 
ed at zero temperature and at pressures 0< or =P< or =373 
kbar. It is found that the pure vibrational and rotational-vibrational 
transition frequencies are strongly red-shifted in the solid at P = 0, 
compared to gas-phase values, and the agreement with Raman scat- 
tering measurements is generally good. The calculated pure rota- 
tional transitions also show a small red shift at P = 0 in the solid 
and are in generally good agreement with the measurements of Jodl 
and Bier, but less so with those of Prochaska and Andrews, who, 
except for D2(Ar), measure small blue shifts. The calculated local- 
mode frequencies of the impurity molecules in the solid at P = 0 
are also in good agreement with experiment, especially when ther- 
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mal corrections are considered. With increasing pressure all transi- 
tion frequencies and the local-mode frequencies are strongly blue- 
shifted with respect to P = 0 solid values. 


15000 Autoionization widths of doubly excited states for 
highly ionized systems: An application of the Stieltjes moment 
theory. Whitten, B.L.; Hazi, A.U. (Lawrence Livermore 
National Laboratory, University of California, Livermore, 
California 94550). Physical Review [Section] A: General Phys- 
= 33: No. 2, 1039-1044(Feb 1986). Contract W-7405-ENG- 

Processes such as dielectronic recombination or excitation- 
autoionization, which involve doubly excited states, are important 
for understanding the kinetics of laboratory plasmas. Theoretical 
studies of these processes require knowledge of Auger as well as 
radiative decay rates for the intermediate states involved. We have 
applied Stieltjes moment theory techniques to the problem of calcu- 
lating autoionization widths for the (3131’) doubly excited states of 
Kr? (sodiumlike krypton). Configuration-interaction wave func- 
tions were used to describe the resonances as well as the continu- 
um. We have explored the effects of intermediate coupling, config- 
uration mixing, and orbital relaxation on the calculated autoioniza- 
tion rates. 


15001 Nonlinear stopping power of an electron gas for 
slow ions. Echenique, P.M.; Nieminen, R.M.; Ashley, J.C.; 
Ritchie, R.H. (Cavendish Laboratory, Cambridge, CB3 
OHE, England). Physical Review [Section] A: General Physics; 
33: No. 2, 897-904(Feb 1986). 

Theoretical calculations of the stopping power of the elec- 
tron gas for slow ions, v<v/sub F/, are reviewed. New results are 
presented for stopping power and effective charge based on nonlin- 
ear density-functional calculations. Extensive comparisons with 
available experimental data show that these new theoretical results 
are clearly superior to earlier calculations based on linear theory. 


15002 Comparison of Kp bound state calculations. 
Landau, R.H.; Cheng, B. (Physics Department, Oregon 
State University, Corvallis, Oregon 97331). Physical Review 
[Section] C: Nuclear Physics; 33: No. 2, 734-735(Feb 1986). 

A previous calculation of the strong interaction shift of the 
1S level in kaonic hydrogen is improved upon and compared to the 
results of other workers. Good agreement with other calculations: 
but not with experiment: is obtained. 


15003 Field effects on the Rydberg product-state distribu- 
tion from dielectronic recombination. Mueller, A.; Belic, 
D.S.; DePaola, B.D.; Djuric, N.; Dunn, G.H.; Mueller, 
D.W.; Timmer, C. (Joint Institute for Laboratory Astro- 
physics, University of Colorado and National Bureau of 
Standards, Boulder, Colorado 80309). Physical Review Let- 
ters; 56: No. 2, 127-130(13 Jan 1986). 

The effects of state mixing by extrinsic fields in the collision 
region have been investigated for the dielectronic recombination 
process Mg* (3s)+e—Mg(3p,nl)->Mg(3s ,nl)+hv. By field ioniza- 
tion of the Rydberg atoms produced, cross sections o(n/sub f/) 
have been measured. The observed large changes of o(n/sub f/) 
with alteration of the extrinsic field provide the first incontrovert- 
ible experimental evidence that dielectronic recombination can be 
changed by external fields. 


15004 Kostelecky and Nieto respond. Kostelecky, V.A.; 
Nieto, M.M. (Physics Department, University of Indiana, 
Bloomington, Indiana 47405). Physical Review Letters; 56: 
No. 1, 96-96(6 Jan 1986). 

A reply to the comment on evidence for a phenomenological 
supersymmetr in atomic physics is presented. (AIP) 


15005 Emission-angle-dependent post-collision interac- 
tion. Arcuni, P.W. (Physics Division, Argonne National 
Laboratory, Argonne, Illinois 60439 and Physics Depart- 
ment, University of Chicago, Chicago, Illinois 60637). Physi- 
cal Review [Section] A: General Physics; 33: No. 1, 105- 
111(Jan 1986). 
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We studied the autoionization electrons of two doubly excit- 
ed states of helium: (2s2p)'P and (2p?)'D: that were collisionally 
excited by multiply charged and relatively fast ions. The ion veloci- 
ties (2-4.5 a.u.) were faster than the velocities of the emitted elec- 
trons (~ 1.6 a.u.). The wings of the measured autoionization profiles 
were significantly different from standard Beutler-Fano profiles. 
These differences are largest at forward angles, smaller ion veloci- 
ties, and larger ion charges. The distortion is explained with use of 
a classical kinematic model. After emission, the autoionization elec- 
tron is accelerated if emitted in a forward direction (toward the 
projectile) or slowed down if emitted in a backward direction 
(away from the projectile). A modification of a post-collision inter- 
action theory accounts for the interference between the bound-state 
electrons and the continuum electrons. Fits of the measured elec- 
tron-energy spectra with use of this model show very good agree- 
ment. 


15006 Dielectronic-recombination-rate coefficients for 
neonlike ions. Dalhed, S.; Nilsen, J.; Hagelstein, P. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physical Review [Sec- 
tion] A: General Physics; 33: No. 1, 264-268(Jan 1986). 

This paper presents for the first time an explicit calculation 
of the partial dielectronic-recombination-rate coefficients via the 
3131’ manifold for 17 neonlike ions ranging from argon to tungsten, 
using relativistic multiconfiguration wave functions to calculate 
both the Auger and radiative matrix elements. The effect of elec- 
tron collisions on the dielectronic-recombination-rate coefficient is 
also examined at several densities of interest for modeling laborato- 
ry plasmas. 


15007 Photoemission from the 3d and 3p subshells of Kr. 
Lindle, D.W.; Heimann, P.A.; Ferrett, T.A.; Kobrin, P.H.; 
Truesdale, C.M.; Becker, U.; Kerkhoff, H.G.; Shirley, D.A. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720 and De- 
partment of Chemistry, University of California, Berkeley, 
California 94720). Physical Review [Section] A: General Phys- 
ics; 33: No. 1, 319-323(Jan 1986). Contract ACO03- 
76SF00098. 

Partial photoionization cross sections and angular-distribu- 
tion asymmetry parameters were determined for Kr 3d photoemis- 
sion using photon energies of 100 to 280 eV (to 800 eV for the 
asymmetry parameter). For the 3p subshell, the branching ratio rel- 
ative to the 3d cross section and the asymmetry parameter were 
measured using energies of 280 to 800 eV. These results show good 
agreement with Hartree-Fock-theory predictions at all photon ener- 
gies. The summed intensity of 4p—-np satellites relative to the 3d 
main line was found to be approximately constant in the photon- 
energy range 180—280 eV, and the average asymmetry parameter 
for these shake-up states showed a marked increase over the same 
energy range. 


15008 Precision measurement of the 1s Lamb shift in hy- 
drogenlike argon. Marmar, E.S.; Rice, J.E.; Kallne, K.; 
Kallne, J.; LaVilla, RE. (MIT Plasma Fusion "Center, Cam- 
bridge, Massachusetts 02139). Physical Review [Section] A: 
General Physics; 33: No. 1, 774-777(Jan 1986). 

Precision measurements of the absolute wavelengths of the 
Lyman-a doublet (2p *P/sub 3/2,1/2/ —-1s ?S/sub 1/2/) in hydro- 
genlike argon (Ar’* ), as well as those of some strong dielectronic 
satellites, are reported. The Alcator C tokamak plasma was seeded 
with trace amounts of argon and the emission spectra were taken 
with a high-resolution, crystal x-ray spectrometer. In situ wave- 
length calibration was achieved by utilizing the potassium Ka lines 
from a KCl fluorescence source. For the Lyag line, a precision of 
11 ppm was achieved. Comparisons of these data with QED pre- 
dicted wavelengths show good agreement, yielding a test of the 1s 
Lamb shift at the 3% level. The precision of these measurements 
was limited by uncertainties in the wavelength calibration, with the 
uncertainties due to the influence of unresolved satellites being of 
secondary importance. 
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15009 Saturation of an atomic transition by a phase-dif- 
fusing laser field. Hamilton, M.W.; Elliott, D.S.; Arnett, K.; 
Smith, S.J. (Joint Institute for Laboratory Astrophysics, 
University of Colorado and National Bureau of Standards, 
Boulder, Colorado 80309). Physical Review [Section] A: Gen- 
eral Physics; 33: No. 1, 778-781(Jan 1986). 

We have studied the effect of well-characterized laser fre- 
quency fluctuations on the saturation of an atomic resonance in a 
double optical resonance experiment. The peak-height asymmetry 
of the observed Autler-Townes signal was reversed at small detun- 
ings when the shape of the saturating laser power spectrum was 
changed from nearly Gaussian to nearly Lorentzian. This behavior 
agrees qualitatively with theoretical calculations and also with pre- 
vious observations using lasers without such well-characterized 
fluctuations. 


15010 Dielectronic recombination measurements of P“, 
S*, and Cl*, Dittner, P.F.; Datz, S.; Miller, P.D.; Pep- 
miller, P.L.; Fou, C.M. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831). Physical Review [Section] A: 
General Physics; 33: No. 1, 124-130(Jan 1986). Contract 
AC05-840R21400. 

Dielectronic recombination via 3s-3p excitation has been 
measured for the Na-like ions P**, S*, and Cl*. We observed the 
amount of electron capture attending the passage of MeV/amu ion 
beams through a collinear, magnetically confined space-charge-lim- 
ited electron beam as a function of relative energy. The measured 
rates fall between limits calculated from limiting-case theoretically 
predicted cross sections. 


15011 Electron capture and loss for 2.5-200-MeV 
16S'** +He collisions. Clark, M.W.; Bernstein, E.M.; Tanis, 
J.A.; Graham, W.G.; McFarland, R.H.; Morgan, T.J.; John- 
son, B.M.; Jones, K.W.; Meron, M. (Department of Physics, 
Western Michigan University, Kalamazoo, Michigan 49008). 
Physical Review [Section] A: General Physics; 33: No. 1, 762- 
764(Jan 1986). 

Electron capture and loss cross sections have been measured 
for highly charged (q = 13+) sulfur ions with energies 2.5-200 
MeV colliding with helium. Electron capture varies by nearly six 
orders of magnitude over the energy range investigated, while elec- 
tron loss varies by only about a factor of 2. The capture cross sec- 
tions are in reasonable agreement with classical and empirical scal- 
ing rules, while the loss cross sections agree well with the plane- 
wave Born approximation. 


15012 Temperature dependence of interatomic forces in 
the Thomas-Fermi approximation. Laughlin, R.B. (Lawrence 
Livermore National Laboratory, University of California, 
P.O. Box 808, Livermore, California 94550). Physical Review 
[Section] A: General Physics; 33: No. 1, 510-518(Jan 1986). 
Contract W-7405-ENG-48. 

A Thomas-Fermi cell model is used to study the temperature 
dependence of interatomic forces of normal-density matter and its 
effect on the equation of state. It is found that the substantial stiff- 
ening of the internuclear repulsions between the Fermi temperature 
and the temperature of complete ionization totally suppresses the 
configurational heat capacity of the nuclei over this temperature 
range, as though they had become a gas of hard spheres. When the 
atom finishes ionizing, the missing heat capacity reappears as a 
high-temperature anomaly. I suggest that this behavior occurs uni- 
versally in real matter. 


15013 Accurate energy levels for neutral platinum. Eng- 

leman, R. Jr. (Los Alamos National Laboratory, Chemistry 

Division, Los Alamos, New Mexico 87545). Journal of the 

rr Society of America B: Optical Physics; 2: No. 6, 1934- 
41(Dec 1985). Contract W-7405-ENG-36. 

High-resolution spectra of a platinum hollow-cathode lamp 
were obtained from 215 to 3100 nm with a Fourier-transform spec- 
trometer. More than 320 Pt I lines were measured and used to 
derive accurate energy levels for 30 even and 52 odd levels. Ritz 
wavelength standards for Pt I in the vacuum ultraviolet were cal- 
culated. 
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Collinear two-step laser excitation: determination 
of the oscillator strength for the 17 434- -34 634-cm™' transi- 
tion in 7°°U II, Nielsen, U.; Poulsen, O.; Young, L. (Insti- 
tute of Physics, University of Aarhus, DK: Aarhus C, 
Denmark). Optics Letters; 10: No. 12, 591-593(Dec 1985). 

The feasibility of direct determination of optical oscillator 
strengths in free atoms and ions have been investigated using two- 
step laser excitation in a collinear fast-beam geometry. Experimen- 
tal results obtained in the uranium ion are analyzed within the den- 
sity-matrix formalism. A Rabi frequency 2 = 5.8 +- 0.8 MHz is 
found for the 17 434/sub J/ = 11/2-34 634/sub J/ = 11/2 transi- 
tion in **U II, corresponding to an oscillator strength f = 8.6 x 
10-* +- 3.3 x 10°‘ for this transition. 


15015 Generalized oscillator strengths for 4s 7S—4p ?P 
transition in Cu: Comparison of experiment and theory. Mse- 
zane, A.Z.; Henry, R.J.W. (Department of Physics, Atlanta 
University, Atlanta, Georgia 30314). Physical Review Letters; 
55: No. 21, 2277-2280(18 Nov 1985). 

Generalized oscillator strengths are calculated from four- 
state close-coupling approximation differential cross sections for the 
4s ?S—+4p ?P transition in Cu by electron impact at 10, 20, and 60 
eV. They neither converge to a universal curve at small momentum 
transfer squared, K2, nor extrapolate readily and unambiguously to 
the optical f value at K? = 0. Favorable agreement is obtained with 
those deduced from the measurements by Trajmar et al. at 20 and 
60 eV after an energy-independent normalization factor of 0.36 has 
been applied to the data. 


15016 Observation of quadrupole and hexadecapole mo- 
ments of the electronic charge cloud produced in electron-loss 
collisions. Elston, S.B.; Berry, S.D.; Burgdoerfer, J.; Sellin, 
LA.; Breinig, M.; DeSerio, R.; Gonzalez-Lepera, C.E.; Lil- 
jeby, L.; Groeneveld, K.; Hofmann, D. (University of Ten- 
nessee, Knoxville, Tennessee 37996 and Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Physical Review 
Letters; 55: No. 21, 2281-2284(18 Nov 1985). Contract 
AC05-840R21400. 

First results of a powerful, quick, and efficient technique for 
measuring the multipole content of the angular distributions charac- 
terizing electron loss in ion-atom collisions are compared to theory. 
Contrasting dipole properties of continuum capture distributions are 
discussed. Two examples of future experimental opportunities are 
provided. 


15017 Quantum oscillator in a blackbody radiation field. 
Ford, G.W.; Lewis, J.T.; O’Connell, R.F. (Institut Laue- 
Langevin, 156X, 38042 Grenoble Cedex, France). Physical 
Review Letters; 55: No. 21, 2273-2276(18 Nov 1985). Con- 
tract FG05-84ER45135. 

The quantum Langevin equation is used to calculate an exact 
expression for the free energy of a quantum oscillator interacting, 
via dipole coupling, with a blackbody radiation field. In particular, 
we obtain a temperature-dependent shift in the free energy. This 
result may then be used to obtain corresponding results for the 
energy, the partition function, and other thermodynamic quantities. 


15018 Calculations of atomic processes in Fe XVII. 
Smith, B.W.; Raymond, J.C.; Mann, J.B.; Cowan, R.D. 
(Los Alamos National Laboratory). Astrophysical Journal; 
298: No. 2, 898-910(15 Nov 1985). 

We have made a synoptic study of the neon-like ion Fe 
XVII in order to improve our knowledge of its line production in 
high-temperature, low-density plasmas. We have computed the fol- 
lowing: (1) distorted wave, electron collision strengths from the 
ground level to all 88 levels with one n = 3 or n = 4 electron; (2) 
a complete cascade matrix; (3) the contribution of resonances to the 
n = 3 level population rates; and (4) the resulting X-ray and EUV 
line emission coefficients as functions of temperature between T = 
10/sup 5.6/ and T = 10/sup 8.4/ K. From these results the spec- 
trum of Fe XVII can be calculated in the low density limit. 
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15019 High-resolution infrared spectroscopy using a tem- 
perature-controlled long-path absorption cell: The va band of 
uranium hexafluoride at 16 um. Kim, K.C.; Reisfeld, M.J. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Applied Spectroscopy; 39: No. 6, 1056- 
1062(Nov 1985). 

High-resolution UF. absorption spectra at 16 ym have been 
obtained with the use of tunable diode lasers and a long-pathlength 
(~ 10%-m) sample cell. The frequencies of the vs Q-branch subband 
heads for both **UFs and *°UF,. have been determined, along 
with those for the (v3+6)-ve “hot-band” transition. Band contour 
studies have been carried out as a function of temperature, and 
comparisons are made with previous work. 


15020 Relative isotope shifts and quadrupole moments of 
plutonium isotopes. Gerstenkorn, S.; Luc, P.; Tomkins, F. 
(Centre National de la Recherche Scientifique, 91 - Orsay, 
France. Lab. Aime Cotton; Argonne National Lab., IL, 
USA. Chemistry Div.). Physica Scripta; 32: No. 3, 195- 
200(Sep 1985). (In French). 

Extensive isotope shifts measurements in the 3910-9160 A 
region of the plutonium spectrum were made. This enables us to 
determine with precision the value of the Relative Isotope Shift 
(R.LS.) between the 244-242 and 242-240 couples of isotopes. The 
value found for the R.LS. is 1.03 +- 0.02. Based on the optical 
R.LS. of the plutonium isotopes (from 238 to 244) the inherent qua- 
drupole moments of the odd isotopes were determined, using the 
known values of the quadrupole moments of the even isotopes (de- 
duced from Coulomb excitation). They were found to be respec- 
tively equal (in barns) to: Quso = 11.3 +- 1.0, Quar = 11.5 +- 0.5, 
Qus = 11.6 +- 0.5. (orig.). 


15021 Correlation between catalytic activity and bonding 
and coordination number of atoms and molecules on transi- 
tion metal surfaces: theory and experimental evidence. Fali- 
cov, L.M.; Somorjai, G.A. (Lawrence Berkely Lab., CA). 
Proceedings of the National Academy of Sciences of the United 
States of America; 82: No. 8, 2207-2211(Apr 1985). Contract 
AC03-76SF00098. 

Correlation between catalytic activity and low-energy local 
electronic fluctuation in transition metals is proposed. A theory and 
calculations are presented which indicate that maximum electronic 
fluctuants take place at high-coordination metal sites. Either (i) ato- 
mically rough surfaces that expose to the reactant molecules atoms 
with large numbers of nonmagnetic or weakly magnetic neighbors 
in the first or second layer at the surface or (ii) stepped and kinked 
surfaces are the most active in carrying out structure-sensitive cata- 
lytic reactions. The synthesis of ammonia from Nez and He over iron 
and rhenium surfaces, 'H2/*H2 exchange over stepped platinum 
crystal surfaces at low pressures, and the hydrogenolysis (C - C 
bond breaking) of isobutane at kinked platinum crystal surfaces are 
presented as experimental evidence in support of the theory. 


15022 Inelastic electron scattering from nuclei. Heisen- 
berg, J.; Blak, H.P. (Dept. of Physics, Univ. of New Hamp- 
shire, Durham, NH). Annual Review of Nuclear and Particle 
Sciences; 33: 569-609(1983). 

In our review we have concentrated on the relation between 
electron scattering and nuclear structure. It is the precision of the 
probe that challenges the quantitative aspect of nuclear structure 
calculations. We have shown that in two areas we can make quanti- 
tative comparisons. These are the ground-state rotational band of 
strongly deformed nuclei and the collective vibrations of spherical 
nuclei. Apart from these two areas, a quantitative calculation of 
core polarization seems to be the missing link to allow a meaningful 
comparison of theoretical predictions with electron scattering re- 
sults. Considerable progress has been made in this area and it seems 
that we have come much closer to a situation where electron scat- 
tering can be used to map out the effective residual interaction. 
There are other areas where electron scattering results have consid- 
erable influence on the advancement of our understanding. For in- 
stance, electron scattering results from T = 0 nuclei are almost 
always used as calibration points for the interaction of other probes 
with nuclei. This way of calibrating the isoscalar interaction of a 
particles with nuclei was used by Martens & Bernstein (68). The 
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need for the density dependence of the two-nucleon effective inter- 
action in understanding medium energy proton scattering experi- 
ments was demonstrated by Kelly et al (69), again on the basis of 
electron scattering results. 


15023 Application of electron scattering in hot plasmas to 
spectral line broadening. Rozsnyai, B.F.; Goldberg, A. 
(Lawrence Livermore National Lab., CA). pp 139 of Phys- 
ics of electronic and atomic collisions. Abstracts of contrib- 
uted papers I. Datz, S. Amsterdam, Netherlands; North- 
Holland (1981). (CONF-810754—). 

From 12. IPEAC international conference on the physics of 
electronics and atomic collisions; Gatlinburg, TN, USA (15 Jul 
1981). 
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REFER ALSO TO CITATION(S) 14334, 14335, 14336 


15024 (AD-A—158867/2/XAB) Hypervelocity plasmas 
with strong MHD (magnetohydrodynamic) interactions. Final 
technical report, 1 June 1983-31 May 1984. Demetriades, 
S.T.; Maxwell, C.D. (Standard Research Corp., Arcadia, 
CA (USA)). Dec 1984. 60p. (STDR—84-29). NTIS, PC 
A04/MF AO1. 

Use of body forces to inject energy into a plasma offers cer- 
tain advantages over simple energy addition by Ohmic heating. To 
achieve ever-increasing levels of energy per unit mass by this strat- 
egy requires detailed and thorough understanding of high-interac- 
tion magnetohydrodynamics (HIMHD) through realistic computer 
simulation. Such simulation is possible by the existing, HIMHD 
codes provided they undergo further validation in the high-interac- 
tion regime through systematic experiments. The present work has 
carried out a critical assessment of several methods for achieving 
high-interaction, high-magnetic Reynolds number MHD flows. It 
indicates that continuous flow (as contrasted to pulsed flow) plas- 
majet-drive MHD devices offer the greatest advantages and poten- 
tial for validating the STD/MHD codes at high MHD interaction 
over a wide range of parameters with the greatest confidence. It 
has led to the definition of specific plasmajet-driven experiments, 
utilizing existing equipment, as the most effective way to carry out 
this task. 


15025 (AD-A—159529/7/XAB) Study of synchrotron ra- 
diation from wet electrode surfaces. Publications, patents, 
presentations, and Honors report, 1 October 1984-30 Septem- 
ber 1985. Blum, L.; Gordon, J.G. (International Business 
Machines Corp., San Jose, CA (USA). Research Lab.). 30 
Sep 1985. 5p. NTIS, PC A02/MF AO1. 

The purpose of the project was to probe the structure of the 
charged liquid:solid interface using synchrotron radiation. The ini- 
tial experiment was to measure the EXAFS spectrum of a halide on 
a flat metallic-electrode surface. By obtaining the EXAFS spectrum 
as a function of potential, one could determine the extent of adsorp- 
tion and how the surface structure changes with coverage. In addi- 
tion, the theory of progressively more realistic models of the 
charged interface is being studied: 1. A rather exhaustive study of 
the so-called primitive model, using the Born-Green Yvon equation 
and accurate bulk correlation functions. 2. A model for the struc- 
ture of water with sticky directional forces is proposed. This model 
has the correct structure of liquid water and should be more realis- 
tic than hard spheres with point dipoles. 3. A model of the charged 
interface with discrete adsorption sites: in particular, this can be 
used to solve exactly the one component plasma in two dimensions. 


15026 (LA—10534-MS) Improvements and extensions to 
the KIVA computer program. Amsden, A.A.; Ramshaw, 
J.D.; Cloutman, L.D.; O'Rourke, P.J. (Los Alamos National 
Lab., NM (USA)). Oct 1985. Contract W-7405-ENG-36. 
38p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE86005861. 

This report describes several improvements and extensions to 
the KIVA computer program. The principal improvement in nu- 
merical methodology is the introduction of face-centered velocities 
for temporary use during the acoustic subcycling and in the advec- 
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tive fluxing of cell-centered quantitites. Other improvements in- 
clude a procedure for introducing the chemical heat release and 
spray source terms into the acoustic subcycling gradually rather 
than suddenly, an improved method for estimating the elliptic ve- 
locity divergence in the acoustic damping method, and a subcycled 
calculation of droplet evaporation for circumstances in which large 
heat and mass transfer rates exist between the spray and gas. The 
main extensions are an optional fast equilibrium chemistry subrou- 
tine for the particular set of equilibrium reactions used in many 
combustion calculations, and a new geometrical option that allows 
the calculation of a single “sector” of certain three-dimensional 
configurations. The latter capability is useful for problems having 
an n-fold symmetry axis, such as engine cylinders with multi-hole 
injectors, where it reduces the problem size and computer time by 
a factor of n. These changes may be incorporated into KIVA by 
means of an UPDATE correction set given in an appendix. 


15027 (NOTA-FA—1959-1) Diffusion by homogeneous 
isotropic turbulence. Schoenfeld, J.C. (Rijkswaterstaat, Dir- 
ectie Waterhuishouding en Waterbeweging, The Hague 
(Netherlands). Kustonderzoek Afdeling). [1986]. 37p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86900206. 

The paper discusses the construction of an adequate mathe- 
matical model for problems of turbulent diffusion. The relation be- 
tween diffusivity and length scale is principally left unanswered, 
but as a rule, a linear relation was adopted for simplicity. The dis- 
cussion is limited to the two-dimensional diffusion field, since this 
seems to be the most common case in oceanography. (ACR) 


15028 (SAND—85-0613) Two-dimensional flux-corrected 
transport solver for convectively dominated flows. Baer, 
M.R.; Gross, R.J. (Sandia National Labs., Albuquerque, 
NM (USA)). Jan 1986. Contract AC04-76DP00789. 78p. 
NTIS, PC A0O5/MF AOl1; 1; GPO Dep. File Number 
DE86005329. 

A numerical technique designed to solve a wide class of con- 
vectively dominated flow problems is presented. An attractive fea- 
ture of the technique is its ability to resolve the behavior of field 
quantities possessing large gradients and/or shocks. The method is 
a finite-difference technique known as flux-corrected transport 
(FCT) that maintains four important numerical considerations - sta- 
bility, accuracy, monotonicity, and conservation. The theory and 
methodology of two-dimensional FCT is presented. The method is 
applied in demonstrative example calculations of a 2-D Riemann 
problem with known exact solutions and to the Euler equations in a 
study of classical Rayleigh-Taylor and Kelvin-Helmholtz instability 
problems. The FCT solver has been vectorized for execution on 
the Cray 1S - a typical call with a 50 by 50 mesh requires about 
0.00428 cpu seconds of execution time per call to the routine. Addi- 
tionally, we have maintained a modular structure for the solver that 
eases its implementation. Fortran listings of two versions of the 2-D 
FCT solvers are appended with a driver main program illustrating 
the call sequence for the modules. 59 refs., 49 figs. 


15029 Supersonic interface instabilities of accelerated 
surfaces and jets. Gardner, C.L. (Courant Institute of Math- 
ematical Sciences, New York University, New York, New 
York 10012). Physics of Fluids; 29: No. 3, 690-695(Mar 
1986). Contract AC02-76ER03077. 

The compressible Rayleigh—Taylor instability of a superson- 
ic accelerated contact discontinuity between two gases is studied by 
numerically solving the two-dimensional Euler equations. The com- 
puted solutions exhibit a complicated set of nonlinear waves com- 
prised of spike and bubble bow shocks, terminal shocks within the 
spike and bubble, Kelvin—Helmholtz rollup of the spike tip, and 
contact surface waves. The spike appears to attain a finite growth 
of aspect ratio approximately equal to 2. The propagation of a su- 
personic slab jet is also studied numerically, in order to compare 
and contrast the jet wave structure with that of the supersonic ac- 
celerated surface. 
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15030 Theoretical studies of the dynamic structure func- 
tion of liquid *He. Manousakis, E.; Pandharipande, V.R. 
(Department of Physics and Materials Research Laboratory, 
University of Illinois at Urbana-Champaign, 1110 West 
Green Street, Urbana, Illinois 61801). Physical Review [Sec- 
tion] B: Condensed Matter; 33: No. 1, 150-161(1 Jan 1986). 
Contract AC02-76ERO1198. 

The dynamic structure factor S(k,w) for liquid *He is studied 
with the use of perturbation theory in a correlated basis generated 
by the Feynman-Cohen (FC) excitation operator acting on the 
interacting ground state. We consider the coupling of one FC exci- 
tation to two FC excitations and sum the important contributions to 
all orders in perturbation theory. S(k,w) is calculated for many 
values of k in the interval (0.8 A~', 4.5 A~*). We find a low-energy 
§-function peak which corresponds to the phonon-maxon-roton 
spectrum and report its energy e(k) and Z(k) as a function of k. 
"Two-quasiparticle” peaks are also found and they may be identi- 
fied as roton-roton, maxon-maxon, and maxon-roton contributions. 
At high k, most of the strength of S(k,w) is distributed in the neigh- 
borhood of quasifree scattering energy wxh?k?/2m, and the results 
are comparable with results of the impulse approximation. Semi- 
quantitative agreement is found between the calculated S(k,w) and 
that inferred from neutron inelastic scattering experiments. 


15031 Hamiltonian formulation of the baroclinic quasi- 
geostrophic fluid equations. Holm, D.D. (Center for Nonlin- 
ear Studies, Theoretical Division, B 284, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physics 
of Fluids; 29: No. 1, 7-8(Jan 1986). Contract W-7405-ENG- 
36. 


A Hamiltonian formulation using a noncanonical Poisson 
bracket is presented for the nonlinear dynamics of baroclinic quasi- 
geostrophic fluid flow. Nonlinear integral invariants for the system 
are found to be in the kernel of the noncanonical Poisson bracket. 
A novel feature of this formulation is that dynamical boundary con- 
ditions are generated from the constrained energy Hamiltonian, via 
the noncanonical Poisson bracket. 


15032 Lyapunov stability of relativistic fluids and plas- 
mas. Holm, D.D.; Kupershmidt, B.A. (Center for Nonlinear 
Studies and Theoretical Division, MS B284, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physics of Fluids; 29: No. 1, 49-68(Jan 1986). Contract W- 
7405-ENG-36. 

Lyapunov stability of relativistic ideal fluid and plasma equi- 
libria is studied analytically using the energy-Casimir method. Two- 
and three-dimensional relativistic equilibria in a fixed bounded 
domain are investigated within the framework of the macroscopic 
multifluid plasma model. Linearized Lyapunov stability conditions 
and stability norms are given, accounting for warm-plasma effects 
as well as relativistic and electromagnetic effects. The resulting 
Lyapunov stability conditions are compared to spectral stability 
analyses for relativistic cold plasmas in various examples and spe- 
cial cases, including (1) non-neutral electron flow in a planar diode 
and (2) circularly symmetric plasma flow enclosed in a coaxial wa- 
veguide. These linearized stability results can be extended readily to 
nonlinear Lyapunov stability conditions for finite-amplitude pertur- 
bations by employing standard convexity arguments for the Lya- 
punov functions given here. The relativistic stability conditions are 
shown to reduce either to their nonrelativistic counterparts or to 
trivial identities in the nonrelativistic limit. 


15033 Comment on "High-momentum-transfer inelastic 
neutron scattering from liquid helium-3”. Carlson, J.; Panoff, 
R.M.; Schmidt, K.E.; Whitlock, P.A.; Kalos, M.H. (Courant 
Institute of Mathematical Sciences, 251 Mercer Street, New 
York, New York 10012). Physical Review Letters; 55: No. 21, 
2367-2367(18 Nov 1985). Contract AC0O2-79ER10353. 

A Comment on the Letter by P. E. Sokol, Phys. Rev. Lett. 
54, 909 (1985). 


15034 (BGC/MRS/M—14956) Method for the rapid de- 
terminations of the flow characteristics of bulk materials. 
Kammler, R.R. Translated from Aufbereitungs-Technik ; 26: 
No. 3, 136-141(1985). 18p. NTIS = Sales Only), PC A02/ 
MF AOl1. File Number DE86900429 
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After a concise introductory survey on the most popular 
classification of bulk materials by their flow properties, the paper 
analyses the flow function according to Jenike. It presents the func- 
tion as that of two angles of friction, i.e., that of the effective angle 
of friction and of the mean angle of internal friction. In addition, it 
describes a quick method for roughly estimating the flow proper- 
ties. This method is based on the compactability of the bulk materi- 
al. The paper reports on tests carried out with cement, lime hy- 
drate, sand and fly ash and compares these with the statements 
based on the flow function ff/sub c/ according to Jenike. 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 14272, 14920, 15067 


15035 (CINIS-mf—9825) Prompt neutrino production in 
inelastic proton-nucleus collisions at 400 GeV proton energy. 
Duda, J. (Dortmund Univ. (Germany, F.R.). Fachbereich 
Physik). 12 Feb 1985. 131p. (In German). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE86780359. 

In the present thesis the production of prompt neutrinos in 
inelastic p-Cu reactions was studied at 400 GeV proton energy at 
the CERN SPS. Their detection was performed with the CDHS 
neutrino detector. The result of the analysis is: 1.) The flux of 
prompt vsub(u) and prompt (vsub(e)+ anti nsub(e)) observed by 
earlier experiments was confirmed. 2.) For the first time uniquely a 
prompt anti nsub(w) flux could be observed. 3.) The measured 
prompt vsub(e)/vsub(j) flux ratio for neutrino energies above 20 
GeV 0.9 +- 0.13(stat) +- 0.15(syst). A significant energy depend- 
ence of this ratio was not observed. By this no evidence is given 
for the violation of the electron-muon universality. This result is in 
agreement with the result from the bubble chamber group BEBC, 
but contradicts the measurement of the charm collaboration which 
confirmed their earlier result of vsub(e)/vsub(w) proportional 0.5. 
This discrepancy could not yet be explained. 4.) The ratio of 
prompt anti nsub(w) to vsub(w) fluxes is 0.74 +- 0.18(stat) +- 
0.13(syst) and by this compatible with 1 which indicates that in the 
prompt neutrino production D anti D production is the dominant 
process. However especially under addition of the BEBC results 
(0.51 +- 0.15) contributions of additional prompt neutrino sources 
(for instance Asub(c) production) cannot be excluded. 5.) No anom- 
alous production of multi-muon events was observed which could 
indicate the existence of new particles. The dimuon events in which 
the two muons carry unequal charges show the kinematic proper- 
ties which are expected according to the GIM model of neutrino- 
induced charm production. 6.) The event spectrum of prompt neu- 
trinos indicates a (1-xsub(F))° dependence in the production of D 
mesons. Under the assumption of pure D anti D production and 
linear A-dependence a cross section for the charm production of 
sigma(Danti D) = (33 +- 11)ub/nucleon was determined. 


15036 (INIS-SU—315, pp 128-134) New method for life- 
time measuring the free neutron. Kalebin, S.M. (Inst. Teore- 
ticheskoj i Ehksperimental’noj Fiziki, Moscow, USSR). 
1984. (In Russian). NTIS (US Sales Only), PC A18/MF 
AO01. File Number DE86780375. (CONF-8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

A new method for a free neutron lifetime measuring based 
on use of a reactor pulsed beam of the monochromatic neutrons is 
considered. An evaluation of expected results is presented. These 
results show that suggested method is quite real and one can hope 
that accuracy of measurements of a free neutron lifetime may be 
imporoved to 0.1%. 


15037 (LBL—20638) Tests of models for parton fragmen- 
tation in e* e~ annihilation. Gary, J.W. (Lawrence Berkeley 
Lab., CA (USA)). Nov 1985. Contract AC03-76SF00098. 
251p. NTIS, PC A1l2/MF AO1; 1; GPO Dep. File Number 
DE86005893. 

We examine the distribution of particles in the three jet 
events of e* e~ annihilation. The data was collected with the PEP- 
4/Time Projection Chamber detector at 29 GeV center-of-mass 
energy at PEP. The experimental distributions are compared to the 
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predictions of several fragmentation models which describe the 
transition of quarks and gluons into hadrons. In particular, our 
study emphasizes the three fragmentation models which are cur- 
rently in widest use: the Lund string model, the Webber cluster 
model and the independent fragmentation model. These three 
models each possess different Lorentz frame structures for the dis- 
tribution of hadron sources relative to the overall event c.m. in 
three jet events. The Lund string and independent fragmentation 
models are tuned to describe global event properties of our multi- 
hadronic annihilation event sample. This tuned Lund string model 
provides a good description of the distribution of particles between 
jet axes in three jet events, while the independent fragmentation 
model does not. We verify that the failure of the independent frag- 
mentation model is not a consequence of parameter tuning or of 
model variant. The Webber cluster model, which is untuned, does 
not describe the absolute particle densities between jets but correct- 
ly predicts the ratios of those densities, which are less sensitive to 
the tuning. These results provide evidence that the sources of ha- 
drons are boosted with respect to the overall center-of-mass in 
three jet events, with components of motion normal to the jet axes. 
The distribution of particles close to jet axes provides additional 
support for this conclusion. 94 refs. 


15038 (LPC-T—83-01) Study of two-charged body ha- 
dronic scattering, induced on protons by a beam of 7p, K’, 
anti p, between % and 12 GeV/c, wih a scattering angle near 
90° ee Billoir, P. (College de France, 75 - Paris. Lab. de 
Physique Corpusculaire; Paris-6 Univ., 75 (France)). Feb 
1983. 237p. (In French). NTIS (US Sales Only), PC All/ 
MF AO1. File Number DE86750418. 

Large angle two-body hadronic scattering was studied be- 
tween 3 and 12 GeV/c by the WA 13 experiment at C.E.R.N. 
(Omega Spectrometer), with a negative RF separated beam, on a 
hydrogen target. The cross sections of these reactions, at fixed c.m. 
angle, decrease very rapidly with the energy; then high beam inten- 
sities were required together with high selectivity, obtained thanks 
to a multilevel triggering system, including a coplanarity chamber 
associated to a fast logic. This thesis describes the reactions with 
two charged final particles (7~ p, K~ p, anti pp elastic scattering 
and anti pp annihilation into two mesons). The kinematical recon- 
struction eliminates the background almost completely. More over 
a special vertex fitting method improves the reconstruction of the 
tracks, using their convergence at the same point to increase the ge- 
ometrical information. Neglecting fixed t structures, the differential 
cross sections are compatible with the dimensional counting laws 
(however elastic anti pp seems to decrease less rapidly than expect- 
ed). Different models are compared with the results: no one agrees 
with the whole set of available data. This work emphasizes the han- 
dling of error matrices and the use of optimal estimation. It pro- 
poses a recursive track fitting method, optimized with respect to 
the multiple scattering. 


15039 (LPNHE—84-05, pp 50-66) Evidence for hard 
scattering in untagged photon-photen collisions. Kapusta, F. 
Apr 1984. NTIS (US Sales Only), PC A06/MF AOl1. File 
Number DE86750336. (CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

We have studied the production of multi-hadronic events in 
untagged photon-photon scattering in e*e~ interactions at 34 GeV 
center of mass energy, using an integrated luminosity of 7.9 pb-1. 
Inclusive Pt distributions and a search for jet structure have been 
made. Events with at least two jets have been found and their Pt 
distributions are analysed. The Born term is not sufficient to explain 
the data. 


15040 (LPNHE—84-05, pp 67-92) Final state analysis in 
single-tag deep inelastic electron-photon scattering. Le Di- 
berder, F. Apr 1984. NTIS (US Sales Only), PC A06/MF 
A01. File Number DE86750336. (CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

This report is divided into two parts. In the first part we 
present a transverse momentum analysis of the final state products 
of deep inelastic electron-photon scattering. Although preliminary 
this analysis provides evidence for the point-like component of the 
photon. The second part is devoted to two remarks on the final 
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state properties of yy collisions. First, a method is given which 
allows the reconstruction of the transverse view of the yy* cms 
without having to rely on a complete final state measurement. Sec- 
ondary we discuss the possibility to measure in the single tag con- 
figuration a third structure function related to the azimuthal anisot- 
ropy of the ey—el anti | cross section in the yy* cns. 


15041 (LPNHE—84-05, pp 93-123) High energy photo- 
production of high Psub(T) photons. Roudeau, P. Apr 1984. 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86750336. (CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

The presence at CERN of a pure and intense tagged photon 
beam has allowed the measurement of the deep inelastic Compton 
scattering (DICS) in the 100 GeV energy domain. The NA14 col- 
laboration has registered the photoproduction of prompt photons at 
high transverse momenta - between 2 and 4 GeV/c- and has com- 
pared the result to theoretical predictions. In the first paragraph we 
present the DICS on the experimental side whereas in the second 
one we detail the nice theoretical features of this reaction as a 
QCD test. The third paragraph is devoted to the rejection and con- 
trol of the background to DICS. Results are presented in the fourth 
paragraph. 


15042 (LPNHE—84-05, pp 124-143) Radiative correc- 
tion in a deep inelastic electron-photon scattering experiment. 
Ong, S.; Carimalo, C.; Kessler, P. Apr 1984. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86750336. 
(CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

Radiative corrections of order a are computed for an experi- 
ment measuring the photon’s hadronic or leptonic structure func- 
tion F2sup(a) (x, Q?). For the hard-photon contribution the peaking 
approximation is used. The total correction, for a typical experi- 
ment performed with present high-energy e* e™ colliding-beam ma- 
chines (PETRA, PEP) appears to vary with x and Q%, ranging be- 
tween minus and plus a few percent. It tends to increase in absolute 
value with the beam energy. 


15043 (LPNHE—84-05, pp 155-186) Status of the 
photon-photon physics with DM2 at DCI. Ajaltouni, Z.; Fal- 
vard, A.; Jousset, J. Apr 1984. NTIS (US Sales Only), PC 
A06/MF AOl. File Number DE86750336. (CONF- 
8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

In this paper, we present the status of the yy experiment 
performed to DCI. The new apparatus DM2 includes a photon de- 
tector and has larger angular acceptance with the same momentum 
resolution. The new tagging system is enlarged and ensures tagging 
of electrons radiating between 20% and 70% of their initial energy 
((20%, 53%) in the first system). This paper is divided in two parts: 
- in the first one, we present the “standard” analysis performed on a 
part of the available statistics. It is devoted to the study of the e* e~ 
— ete” X*X™ process at low (X*X~) invariant mass; - in the 
second part, we take advantage of the photon detector of DM2, 
specially conceived to detect low momentum particles, to try an 
identification of X*~ produced particles. Radiative effects are stud- 
ied. 


15044 (LPNHE—84-05, pp 213-235) Measurement of 
deep inelastic electron scattering off virtual photons. Berger, 
C.; Deuter, A.; Genzel, H. Apr 1984. NTIS (US Sales 
Only), PC A06/MF AOl. File Number DE86750336. 
(CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

Deep inelastic electron scattering off virtual photons with an 
average invariant mass squared of -0.35 GeV? has been measured 
using photon-photon “double-tag” events taken with the PLUTO 
detector at PETRA. The data are expressed as a combination of 
the structure functions F2 and F; and are compared with expecta- 
tions from the quark parton model and QCD. 
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15045 Lifetimes, cross sections, and production mecha- 
nisms of charmed particles produced by 20-GeV photons. 
Abe, K.; Armenteros, R.; Bacon, T.C.; Ballam, J.; Bingham, 
H.H.; Brau, J.E.; Braune, K.; Brick, D.; Bugg, W.M.; 
Butler, J.M. (Birmingham University, Birmin; . BS 
2TT; United Kingdom Brown University, Providence, 
Rhode Island 02912; Imperial College, London, SW7 2BZ, 
United Kingdom; Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Physical Review [Section] D: Parti- 
cles and Fields; 33: No. 1, 1-18(1 Jan 1986). Contract AC03- 
76SF00515. 

Seventy-one events containing charmed-particle decays have 
been observed in an experiment using the SLAC Hybrid Facility 
exposed to a backward-scattered photon beam. Several improve- 
ments were made to the apparatus since the previous experiment on 
charm photoproduction. Results for the charmed-meson lifetimes 
are consistent with the published results from the previous experi- 
ment and the two data samples have been combined yielding a total 
sample of 136 charm events. After imposing rigorous cuts, 50 neu- 
tral, 48 charged, and 2 charged/neutral ambiguous decays remain. 
From these, the charmed-meson lifetimes are measured to be tau/ 
sub D/*~ = (8.6 +- 1.3/sub -0.3/*° /sup .7/) x 107" sec, tau/sub 
D/® = (6.1 +- 0.9 +- 0.3) x 10 ~" sec, and their ratio tau/sub D/ 
*-/tau0 = 1.4 +- 0.3/sub -/ /sub 0.1//sup +0.2/. The total charm 
cross section at a photon energy of 20 GeV has been measured to 
be (62 +- 8/sub -/10*'5) nb. There is evidence for both DD-barX 
and D-barA/sub c/* X production with o/sub D/A/sub c/* X/o/ 
sub charm/ = (71 +- 11 +- 6)%. 


15046 Search for monoenergetic photons from 
Y(1S)—-y + X. Besson, D.; Green, J.; Namjoshi, R.; Sannes, 
F.; Skubic, P.; Stone, R.; Alam, M.S.; Katayama, N.; Kim, 
LJ.; Sun, C.R. (Rutgers University, New Brunswick, New 
Jersey 08854). Physical Review [Section] D: Particles and 
Fields; 33: No. 1, 300-302(1 Jan 1986). 

We present the results of a search for monoenergetic pho- 
tons from the process Y(1S)}—-y+X. Upper limits at 90% confi- 
dence level for the branching ratio B(Y(1S)—»y+X) range from 
0.1% to 1.4% for photon energies between 150 and 2000 MeV. 


15047 Analyzing power for 7pp elastic scattering in the 
energy region of the Roper resonance. Mokhtari, A.; Briscoe, 
W.J.; Eichon, A.D.; Fitzgerald, D.H.; Kim, G.J.; Nefkens, 


B.M.K.; Wightman, J.A.; Sadler, M.E. ent of 
Physics, University of California, Los Angeles, California 
90024). Physical Review [Section] D: Particles and Fields; 33: 
No. 1, 296-299(1 Jan 1986). 

High-precision measurements of the analyzing power A/sub 
N/ in a” p elastic scattering at p/sub 7/ = 471—687 MeV/c are 
presented and compared with the results of recent 7N partial-wave 
analyses (PWA'’s) by the Karlsruhe-Helsinki, CMU-LBL, and VPI 
groups. While agreeing with the main features of the measured an- 
gular dependence of A/sub N/, the three PWA's yield larger 
values than the measurements at forward angles at p/sub 7/ = 471, 
547, and 625 MeV/c. At 687 MeV/c the PWA’s do not agree with 
the data at far backward angles. We estimate the effect of our data 
on the phase shifts in this energy region, which includes the Roper 
resonance. 


15048 Pion structure as observed in the reaction 
ap N—p* es at 80 GeV/c. Palestini, S.; Biino, C.; Green- 
halgh, J.F.; Louis, W.C.; McDonald, K.T.; Shoemaker, 
F.C.; Smith, A.J.S.; Adolphsen, C.E.; Alexander, J.P.; An- 
derson, K.J. (Joseph Henry Laboratories, Princeton Univer- 
sity, Princeton, New Jersey 08544). Physical Review Letters; 
55: No. 24, 2649-2652(9 Dec 1985). Contract AC02- 
76ER03072;W-7405-ENG-82. 

The production of »* p~ pairs with large longitudinal mo- 
mentum has been studied in 7~ N collisions at Fermilab. The data 
confirm an earlier result that most of the pair production takes 
place via longitudinally polarized virtual photons as x/sub F/—1. 
The transverse-momentum distribution of the muon pairs shows a 
marked narrowing in the same limit. The distribution of valence 
quarks in the pion is extracted, and indicates a nonzero probability 
of having a single quark carry all available longitudinal momentum. 
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These results are compared with a QCD model of pion structure 
which includes the effect of higher-twist corrections. 


15049 Measurement of =p production polarization and 
magnetic moment. Wah, Y.W.; Cardello, T.R.; Cooper, P.S.; 
Teig, L.J.; Thron, J.L.; Ankenbrandt, C.; Berge, J.P.; Bren- 
ner, A.E.; Butler, J.; Doroba, K. (J. W. Gibbs Laboratory, 
Yale University, New Haven, Connecticut 06511). Physical 
Review Letters; 55: No. 23, 2551-2554(2 Dec 1985). Contract 
AC02-76CH03000;A C02-76ER03075. 

We have measured the production polarization of 265- and 
310-GeV/c =~ in the inclusive reaction p+Cu—->~ +X using 400- 
GeV/c protons. The polarization was analyzed via the asymmetry 
in the weak decay =-—-n+77, and has typical values of +0.20 
with respect to the direction of the cross product of the incident- 
proton and =~ momenta. Using the spin-precession technique, we 
have determined the =~ magnetic moment to be -1.23 +- 0.03 +- 
0.03 nuclear magnetons, where the statistical and systematic errors 
are shown separately. 


15050 Comparison of light quark and charm quark frag- 
mentation. Kesten, P.; Akerlof, C.; Bonvicini, G.; Chapman, 
J.; Errede, D.; Harnew, N.; Meyer, D.I.; Nitz, D.; Seidl, 
A.A.; Thun, R. (Michigan Univ., Ann Arbor, USA; Ar- 
gonne National Lab., IL, USA; Indiana Univ., Bloomington, 
USA; Purdue Univ., Lafayette, IN, USA; Lawrence Berke- 
ley Lab., CA, USA). Physics Letters [Section] B; 161: No. 4- 
6, 412-416(31 Oct 1985). 

Separate samples of charm quark and light quark (u,d,s) jets 
have been isolated in an experiment studying e*e annihilations at 
Vs=29 GeV. The results come from data corresponding to an inte- 
grated luminosity of 111 pb’ collected by the High Resolution 
Spectrometer. Differences were observed in charged multiplicities, 
momentum distributions, and rapidity of the size expected from the 
different fragmentation functions and leading particle decay proper- 
ties of the two samples. (orig.). 


15051 Measurement of decay parameters and polarization 
in inclusive =p production from K~ p interactions. Bensinger, 
J.; Kirsch, L.; Lomanno, F.D.; Morris, W.; Poster, R.; 
Schmidt, P.; Chung, S.U.; Fernow, R.C.; Kirk, H.; Proto- 
fereee, S.D. (Brandeis Univ., Waltham, MA; Brookhaven 

ational Lab., Upton, NY; Cincinnati Univ., OH; Florida 
State Univ., Tallahassee; Southeastern Massachusetts Univ., 
North Dartmouth). Nuclear Physics [Section] B; 252: No. 4, 
561-577(15 Apr 1985). 

We present a measurement of the polarization and decay 
asymmetry parameters of the =~ inclusively produced in the for- 
ward direction in K~ p interactions at 5 GeV/c. The =~ decay pa- 
rameters have been determined to be asub(=)=-0.405+-0.029 and 
PHIsub(=)= 14.7° +-16.0° from a sample of 20 865 events. A linear 
rise of the =~ polarization has been seen with respect to the trans- 
verse momentum of the =~, reaching a maximum of 49+-4% at 
Psub(perpendicular to)proportional0.50 GeV/c. The value of 
asub(=) is consistent with the world average prior to 1975, but 
below the value measured by two recent experiments. (orig.). 


15052 Search for heavy neutral leptons in e* e~ annihila- 
tions at 29 GeV. Errede, D.; Akerlof, C.; Chapman, J.; 
Harnew, N.; Kesten, P.; Kooijman, S.; Meyer, D.I.; Nitz, 
D.; Rubin, D.; Seidl, A.A. (Michigan Univ., Ann Arbor; 
Argonne National Lab., IL; Indiana Univ., Bloomington; 
Purdue Univ., Lafayette, IN; Lawrence Berkeley Lab., 
18 Physics Letters [Section] B; 149: No. 6, 519-523(27 Dec 
1984). 

A search was made in 29 GeV e* e™ annihilations for heavy, 
neutral leptons decaying to esup(+-)Xsup(-+) (v), where X is a 
muon or charged meson. Six events with isolated esup(+-)Xsup(- 
+) pairs were found for an integrated luminosity of 106 pb~’. The 
expected background is 5.5+-2.2 events. Limits on sigmaxB depend 
on mass and range from 8 to 20x10~° nb. (orig.). 
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15053 Ksup(* +-)(892) production in 7~ N interactions at 
200 GeV/c. Napier, A.; Schneps, J.; Chen, T.Y.; Jenkins, 
E.W.; Lai, K.W.; Le Britton, J.; Lin, Y.C.; Pifer, A.E.; 
Fenker, H.C.; Green, D.R. (Tufts Univ., Medford, MA; Ar- 
izona Univ., Tucson; Fermi National Accelerator Lab., Ba- 
tavia, IL; Florida State Univ., Tallahassee; Notre Dame 
Univ., IN). Physics Letters [Section] B; 149: No. 6, 514- 
518(27 Dec 1984). 

Ksup(* +-) (892) production is studied in the reaction m7 N - 
> Ksub(s)°Ksub(s)°+X where X includes up to five observed 
charged particles. An excess of Ksup(*-) over Ksup(*+) is ob- 
served for Feynman-chi > 0.1. The ratio of Ksup(*+) to Ksup(*-) 
decreases with chi as predicted by QCD counting rules. Ksub(s)° 
and Ksup(*) production are compared to recent D and Dsup(*) 
data from other experiments. (orig.). 
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REFER ALSO TO CITATION(S) 14223, 14224, 14226, 14905, 14907, 14918, 
14919, 14922, 14924, 14946, 14951, 14954, 14988, 15095, 15111, 15112, 15113, 
15114 


15054 (BNL—51921, pp 9-25) High energy nuclear colli- 
sions: physics perspectives. Satz, H. (Universitaet Bielefeld, 
West Germany). 1985. NTIS, PC A17/MF AO0Ol. File 
Number DE86003124. (CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The main aim of relativistic heavy ion experiments is to 
study the states of matter in strong interaction physics. We survey 
the predictions which statistical QCD makes for deconfinement and 
the transition to the quark-gluon plasma. 


15055 (BNL—51921, pp 289-304) Two photon physics at 
RHIC, Skuja, A.; White, D.H. (Univ. of Maryland, College 
Park). 1985. NTIS, PC A17/MF AOl. File Number 
DE86003 124. (CONF-8504152—). Contract AC02- 
76CHO00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Two photon processes induced by heavy ion collisions have 
been considered. An approximate formalism for calculation is de- 
rived. The event rate is interesting at low photon-photon mass but 
is limited by the form factor of the nuclei at high mass. The event 
rate is compared with that at LEP and found to be favorable at the 
mass of charm mesons but unfavorable at higher masses. It is fur- 
ther noted that two pomeron processes are similar in configuration 
and are prolific at low pomeron-pomeron masses. 


15056 (BNL—51921, pp 307-322) Summary for theory 
and general session at the RHIC detector workshop. Kahan: 
S. (Brookhaven National Lab., Upton, NY). 1985. NTIS, 
PC A17/MF AOl. File Number DE86003124. (CONF- 
8504152—). Contract AC02-76CH00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

Manifestations or signals of the quark-gluon plasma have 
been put in front of the entire workshop throughout the week, prin- 
cipally by Hwa for lepton pairs and by Matsui for strangeness. The 
author won't pass over this ground again, but will mention possible 
other probes later. The author's time was spent, then, in defining 
the nature of the phase transition, hydrodynamically evolving the 
plasma and mixed phases, and in trying to see what are the analyti- 
cal tools one needs and just how credible these tools are. This was 
handled on two levels, first in a hydrodynamic treatment which is 
presumably valid after equilibrium sets in. The hydrodynamics 
were skillfully used by Larry McLerran to also go backwards in 
time, where it doesn’t apply, to find the plasma formation energy. 
On a second level one had traditional multiscattering, cascade for- 
mulations of the nuclear collision. 
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15057 (BNL—51921, pp 327-338) Can antibaryons signal 
the formation of a quark-gluon plasma, Heinz, U.; Subraman- 
ian, P.R.; Greiner, W. (Brookhaven National Lab., Upton, 
NY). 1985. NTIS, PC A17/MF AOl. File Number 
DE86003124. (CONF-8504152—). Contract AC02- 
76CHO00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The authors report on recent work which indicates that an 
enhancement of antibaryons produced in the hadronization phase 
transition can signal the existence of a transient quark-gluon plasma 
phase formed in a heavy-ion collision. The basis of the enhance- 
ment mechanism is the realization that antiquark densities are typi- 
cally a factor 3 higher in the quark-gluon plasma phase than in ha- 
dronic matter at the same temperature and baryon density. The 
signal is improved by studying larger clusters of antimatter, i.e. 
light antinuclei like anti a, in the central rapidity region. The ef- 
fects of the transition dynamics and of the first order nature of the 
phase transition on the hadronization process are discussed. 


15058 (BNL—51921, pp 339-347) Deconfinement transi- 
tion and the double shock phenomenon. Kaempfer, B.; Barz, 
H.W.; Csernai, L.P. (Central Institute for Nuclear Research, 
Dresden, East Germany). 1985. NTIS, PC A17/MF AOl1. 
File Number DE86003124. (CONF-8504152—). Contract 
AC02-79ER 10364. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The possible appearance of a double shock wave is investi- 
gated for the deconfinement transition which may be achieved in 
relativistic heavy-ion collisions with large stopping power. Utilizing 
a one-dimensional fluid-dynamical model we find two separated 
stable shock fronts in a certain window of bombarding energies. 
This effect must give rise to two distinct thermal sources which 
might be identified via directly emitted particles. Experimental 
identification would give valuable insight into the phase diagram 
and would allow verification of the large latent heat of the phase 
transition. 


15059 (BNL—51921, pp 349-363) Cascade approach to 
thermal and chemical equilibrium. Boal, D.H. (Simon Fraser 
Univ., Burnaby, British Columbia). 1985. NTIS, PC A17/ 
MF AO1. File Number DE86003124. (CONF-8504152—). 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

The temperature and density regions reached in intermediate 
and high energy nuclear reactions are investigated via the cascade 
approach. In one calculation, a nucleon-nucleon cascade code for 
proton induced reactions is used to find the reaction path near the 
liquid-gas phase transition region. It is shown that, for these reac- 
tions, fragmentation more resembles bubble growth than droplet 
formation, although the reverse may be true for heavy ion reac- 
tions. A quark-gluon cascade code based on QCD is applied to 
ultra-relativistic heavy ion collisions. It is shown that at least partial 
thermalization of the initial quarks and gluons is achieved. The 
energy density in the central region is found to be at least several 
GeV/fm*. 


15060 (BNL—51921, pp 373-381) Monte Carlo event 
generator for p-nucleus and nucleus-nucleus collisions. 
Ludlam, T.; Pfoh, A.; Shor, A. (Brookhaven National Lab., 
Upton, NY). 1985. NTIS, PC A17/MF A0Ol1. File Number 
DE86003124. (CONF-8504152—). Contract AC02- 
76CHO00016. 

From Workshop on experiments for Relativistic Heavy Ion 
Collider (RHIC); Upton, NY, USA (15 Apr 1985). 

HIJET is a Monte Carlo event generator which simulates 
high energy reactions with nuclear beams and targets. It is pat- 
terned after the widely-used ISAJET program, and uses the 
ISAJET generator for the individual nucleon-nucleon collisions. 
HIJET is designed to reproduce, at least qualitatively, the known 
features of high energy proton-nucleus and nucleus-nucleus interac- 
tion data. Based on a very simple ansatz, the program gives quite a 
good representation of the main features of particle production and 
has been used by several groups as an aid in the design of detector 
systems for heavy ion eyperiments. It must be used with care how- 





2021 / ERA-11/7 


ever, since it is at best an extremely crude model for the nuclear 
physics of these interactions. 


15061 (DOE/ER/40073—4) Theoretical high energy 
physics research. Technical progress report. Rosner, J.L. 
(Chicago Univ., IL (USA). Dept. of Physics). 1985. Con- 
tract AC02-82ER40073. 17p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86005765. 

The research activities summarized include: neutral heavy 
leptons, unusual DESY and CERN events, exotic fermions in su- 
perstring models, magnetic monopoles, nonleptonic hyperon 
decays, heavy quark spectroscopy, supersymmetric quantum me- 
chanics and inverse scattering, SU(3) breaking and the H dibaryon, 
P-wave mesons with one heavy quark, CP violation, magnetic mo- 
ments of baryons, dynamical mass generation, lattice gauge theories 
that include fermions, modification of quantum mechanics to in- 
clude a fundamental length, speculation concerning physics near 
the Planck scale, novel physics possibilities of hadron colliders, in- 
clusive structure functions in e* e~ colliders especially at the Z° res- 
onance, and global structure of supermanifolds. 103 refs.. (LEW) 


15062 (DOE/ER/40211—1) Research in_ theoretical 
physics. Annual progress report, April 1, 1985-March 31, 
1986. Domokos, G.; Koevesi-Domokos, S. (Johns Hopkins 
Univ., Baltimore, MD (USA). Dept. of Physics and Astron- 
omy). Nov 1985. Contract FG02-85ER40211. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86005504. 

Research on dynamical symmetry breaking shows definite 
pattern of breakdown: a strong version of Michel's conjecture is 
valid. Signatures of high energy structures can be searched for in 
e*e~ annihilation: formulae are given in order to analyze experi- 
ments for existence of heavy vector mesons or “anomalous” inter- 
actions. 


15063 (FNAL/C—85/111-T) Anomalies. Bardeen, W.A. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Aug 
1985. Contract AC02-76CH03000. 7p. (CONF-8508120—4). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86005488. 

From Kyoto international symposium: the jubilee of the 
meson theory; Kyoto, Japan (15 Aug 1985). 

Anomalies have a diverse impact on many aspects of physi- 
cal phenomena. The role of anomalies in determining physical 
structure from the amplitude for 7° decay to the foundations of su- 
perstring theory will be reviewed. 36 refs. 


15064 (INIS-mf—9827) Nucleon-nucleon interaction in 
the Soliton Bag Model. Schuh, A. (Heidelberg Univ. (Ger- 
many, F.R.). Naturwissenschaftlich-Mathematische Gesamt- 
fakultaet). 1985. 146p. (In German). NTIS (US Sales Only), 
PC A07/MF AO1. File Number DE86780361. 

In the framework of the Soliton Bag Model introduced by 
Friedberg and Lee we treat S-wave nucleon-nucleon scattering. 
Our system consists of six quarks and the nontopological soliton 
field which represents an average colorfree interaction between the 
quarks and yields their (relative) confinement. The dynamical prob- 
lem is treated by means of the Generator coordinate Method 
(GCM) where the total wave function is the weighted sum over 
static configurations of prescribed bag deformation. The static con- 
figurations needed for the GCM ansatz are generated starting from 
a potential well of prescribed deformation wherein we solve the 
Dirac equation for the quarks. The single particle quark orbitals are 
properly coupled with respect to orbital, color, spin, and isospin 
quantum numbers to form a totally antisymmetric 6-quark state. A 
mean field solution for the soliton field is then calculated and 
turned into a quantum mechanical state by a coherent state approxi- 
mation. Since these static configurations are only to be seen as 
wave function generators for the GCM no selfconsistency between 
quark and soliton solution is enforced. With these configurations 
we then evaluate the norm and Hamiltonian kernels appearing in 
the GCM treatment. The Hill-Wheeler integral equation for the 
weight functions is transformed into a Schroedinger-type differen- 
tial equation by an expansion into symmetric moments of up to 
second order. This equation is brought into a form where we can 
identify the interaction potential unambiguously. We find an inter- 
mediate range attraction of about 120 MeV and no attraction in the 
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vicinity of the spherically symmetric shape of the system, in contra- 
diction to the naive adiabatic potentials widely used in quark 
models for the nucleon-nucleon interaction up to now. 


15065 (INIS-mf—9829) Spectrum, mixings, decays, and 
coupling to the gluon condensate of gluonium in a potential 
model. Schaefer, C. (Heidelberg Univ. (Germany, F.R.). Na- 
turwissenschaftlich-Mathematische Gesamtfakultaet). 1985. 
126p. (In German). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE86780363. 

In this thesis the glueball spectrum to be expected is studied 
by means of a potential model which is based on a Breit-Fermi Ha- 
miltonian for states of two gluons (gluonium):Chapter II contains 
an extensive motivation of the model proposed here. It follows the 
calculation of the Breit-Fermi Hamiltonian as well as the construc- 
tion of the long-range part of the potential. Finally the spectrum is 
calculated with all spin-dependent corrections up to order 1/c2. A 
discussion of the mining of gluonium with quarkonium as well the 
decays of gluonium contains the chapter III. In chapter IV the in- 
fluence of the gluon condensate on the gluonium states is calcula- 
tion. Chapter V is a summary and discussion of all results. 


15066 (INIS-mf—9836) Effect of the gluon condensate on 
a bound system of a heavy quark and antiquark. Meckbach, 
R. (Muenchen Univ. (Germany, F.R.). Fakultaet fuer 
Physik). 27 Jul 1984. 85p. (In German). NTIS (US Sales 
Only), PC A0S/MF AO1. File Number DE86780369. 

In this thesis the effect of nonperturbative gluonic fluctua- 
tions in the quantum chromodynamical ground state - the so-called 
gluon condensate- on a bound system of heavy quarks is studied. In 
a first part a survey of the fundamental theoretical terms is given 
which are used in this thesis. The nontrivial structure of the QCD 
ground state is pronounced and it is shown that from this a non- 
vanishing vacuum expectation value (asub(S/7) <Overtical stroke 
Gsup(a) sub(un) Gsup(apyn) vertical stroke O > follows. Its deter- 
mination via the QCD sum rules from the charm cross section in 
e*e™ annihilation is briefly explained. In the second part of the 
thesis it is studied how the gluon condensate modifies a Coulomb- 
like bound state of a heavy quark and antiquark. A dynamic equa- 
tion is derived which describes the time-development in depend- 
ence from (asub(S)/7) < Overtical strokeGsup(a)sub(jun) 
Gsup(apn) vertical stroke O>. From the solution of this equation 
in the static limit the static energy of the quark-antiquark system is 
determined in interaction with the gluon condensate. Up to a dis- 
tance of 0.4 fm the result obtained for the static energy agrees well 
with the phenomenological potentials of the charmonium and bot- 
tomonium systems. 


15067 (LPNHE—84-05) Seminar on -y physics. (Paris-6 
Univ., 75 (France). Lab. de Physique Nucleaire et de 
Hautes Energies). Apr 1984. 120p. (CONF-8404280—). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86750336. 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

The following subjects have been studied in this seminar: 
photon pair production, hard scattering processes in photon-photon 
and electron-photon collisions, radiative corrections, final state 
interactions. 


15068 (LPNHE—84-05, pp 1-49) Direct-photon pair pro- 
duction (revised version). Carimalo, C.; Crozon, M.; Kessler, 
P.; Parisi, J. Apr 1984. NTIS (US Sales Only), PC A06/MF 
A01. File Number DE86750336. (CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

Direct-photon pair production in high energy hadron colli- 
sions is considered. After discussing general aspects of such reac- 
tions and giving a brief historical survey of that subject, we present 
some calculations on the contributions from q anti q and g g colli- 
sions (the latter via the quark box) to the yy continuum, and on 
possible resonant contributions. Finally, an estimation of the indi- 
rect-photon background (mainly due to 7° and eta decay, and to 
quark bremsstrahlung) is given for colliding-beam conditions at 
high energy; assuming both photons to be measured at 90° with 
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equal and opposite momenta, and (within experimental limits) unac- 
companied by any hadrons or additional photons, it is shown that 
this background can be sharply reduced. 


15069 (LPNHE—84-05, pp 144-154) Role of the five- 
point function in radiative corrections to two photon physics. 
Van Neerven, W.L.; Vermaseren, J.A.M. Apr 1984. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86750336. (CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

We have calculated the full virtual and soft radiative correc- 
tions to the two photon reaction e* e~ — e* e~ X with X a pointlike 
pseudoscalar particle. We find that the effect of the five-point func- 
tions from the exchange of an extra photon between the electron 
and the positron is negligible. This implies that this class of graphs 
can be ignored in all two photon reactions. 


15070 (LPNHE—84-05, pp 187-205) Spin asymmetry in 
ye — e* 2 jets: a laboratory for final state interactions. Lays- 
sac, J.; Pire, B.; Ralston, J.P. Apr 1984. NTIS (US Sales 
Only), PC A06/MF AOl. File Number DE86750336. 
(CONF-8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

We isolate final state interactions not parametrized by frag- 
mentation functions and yet present in QCD O(asub(s)) corrections 
to two-jet production in photon-longitudinally polarized electron 
scattering. Our calculation focuses on dynamical imaginary (absorp- 
tive) corrections that are absent in any tree diagrams. We explicitly 
demonstrate cancellation of imaginary infinities in the sum over 
graphs. The resulting asymmetry is predicted to be small. Such a 
quantity should be soon measured in experiments exploiting the nat- 
urally large electron polarization occurring in standard high energy 
storage rings. 


15071 (LPNHE—84-05, Pp 206-212) Complete Monte 


Carlo calculation for e* e~ — e* e~ w* 1. Berends, F.A.; Da- 
verveldt, P.H.; Kleiss, R. Apr 1984. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86750336. (CONF- 
8404280—). 

From Seminar on gamma-gamma physics; Paris, France (5 
Apr 1984). 

We designed an event generator for this process which takes 
into account all the twelve Feynman diagrams which contribute in 
lowest order QED. This program calculates not only the total cross 
section but also produces events with weight. 1. Both no-tagging 
and (single-) tagging experiments can easily be simulated. 


15072 (SLAC-PUB—3834) What if the Higgsino is the 
lightest supersymmetric particles. Haber, H.E. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA); Cali- 
fornia Univ., Santa Cruz (USA). Dept. of Physics). Nov 
1985. Contract AC03-76SF00515;FG03-85ER40227. 14p. 
(CONF-850768—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005667. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (23 Jul 1985). 

A pedagogical introduction to the mixing of neutral gau- 
ginos and Higgsinos in supersymmetric models is given. The possi- 
bility that the Higgsino (rather than the photino) is the lightest su- 
persymmetric particle is considered and implications for phenome- 
nology are discussed with some emphasis on signatures of super- 
symmetry in Z° decays. Some related aspects of Higgs boson detec- 
tion in Z° decays ave mentioned. 


15073 Wheeler-Feynman dynamics of spin-1/2 particles. 
Van Alstine, P.; Crater, H.W. (Pacific-Sierra Research Cor- 
poration, 12340 Santa Monica Blvd., Los Angeles, Califor- 
nia 90025). Physical Review [Section] D: Particles and Fields; 
33: No. 4, 1037-1047(15 Feb 1986). 

By combining a supersymmetric description of a spinning 
particle in an external field with an appropriate modification of the 
“adjunct field” of Wheeler and Feynman, we construct a many- 
time relativistic dynamics for arbitrary numbers of spin-(1/2) and 
spinless particles in mutual scalar or vector interaction. Quantiza- 
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tion of the slow-motion approximation to the dynamics of two spin- 
ning particles reproduces the corresponding field-theoretic (Bethe- 
Salpeter) dynamics through order a‘. 


15074 Hadron dynamics in the three-flavor Skyrme 
model. Karliner, M.; Mattis, M.P. (Stanford Linear Acceler- 
ator Center, Stanford University, Stanford, California 
94305). Physical Review Letters; 56: No. 5, 428-431(3 Feb 
1986). Contract AC03-76SF00515. 

We present the three-flavor formalism for scattering of pseu- 
doscalar mesons from baryons in the class of models in which the 
baryon is viewed as a “hedgehog” soliton in the meson field. To 
test this formalism, we apply it to aN scattering in the Skyrme 
model. The result, as compared with the two-flavor Skyrme model, 
is an overall improvement in agreement with experiment. 


15075 Lepton correlations in gauge-boson pair production 
and decay. Gunion, J.F.; Kunszt, Z. (Department of Physics, 
University of California, Davis, California 95616 and Insti- 
tute for Theoretical Science, University of Oregon, Eugene, 
Oregon 97403). Physical Review [Section] D: Particles and 
Fields; 33: No. 3, 665-671(1 Feb 1986). 

We present amplitude and cross-section formulas for fer- 
mion-antifermion annihilation to on-shell WW, WZ, ZZ, Wy, and 
Zy pairs in which the W and Z gauge bosons subsequently decay 
into fermion-antifermion pairs. The expressions include full spin- 
density-matrix correlations. This exact treatment yields fermion cor- 
relations that differ significantly from those obtained using W/Z- 
polarization-averaged cross sections followed by uncorrelated 
decay. 


15076 Dinucleon decay in the nucleus: A quark-model 
analysis. Axelrod, A. (Department of Physics, Florida State 
University, Tallahassee, Florida 32306). Physical Review 
ey D: Particles and Fields; 33: No. 3, 741-754(1 Feb 

Baryon-number-violating decay of pairs of nucleons bound 
together in a nucleus is studied in the nonrelativistic quark model 
for a class of ordinary grand unified theories including minimal 
SU(5). Decay modes without mesons such as pp—pe*, and with 
pions such as pp—pe* 7°, are considered. Both spectator and pole 
diagrams are included. The nonmesonic decay modes are negligible, 
but the effective p—e* 7° partial lifetime in oxygen (iron) is found 
to be roughly-equal25% (50%) longer than the free partial lifetime. 
Another possible lifetime increase related to an explanation of the 
European Muon Collaboration effect is discussed. 


15077 Current algebra and the cloudy-bag model. 
Morgan, M.A.; Miller, G.A.; Thomas, A.W. (Department of 
Physics, FM-15, University of Washington, Seattle, Wash- 
ington 98195). Physical Review [Section] D: Particles and 
Fields; 33: No. 3, 817-829(1 Feb 1986). 

Two versions of the cloudy-bag model (surface and volume 
coupling) satisfy the commutation relations of current algebra. Per- 
turbation-theory evaluations of various observables are compared 
for the two treatments. The electromagnetic properties are essen- 
tially the same in both versions. The volume-coupling model con- 
tains, in lowest order, a pion-quark contact interaction that contrib- 
utes to the axial-vector current. Including the effect of this term 
leads to a computed value of g/sub A/ of about 1.25, if the radius 
of the nucleon bag is around 1.0 fm. 


15078 Spin property of heavy hadron in heavy-quark 
fragmentation: A simple model. Suzuki, M. ent of 
Physics and Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Physical Review |Sec- 
tion] D: Particles and Fields; 33: No. 3, 676-682(1 Feb 1986). 
Contract AC03-76SF00098. 

A simple model is presented to predict the branching ratio 
into heavy-flavored *S; and 'So mesons in heavy-quark fragmenta- 
tion. The ratio depends on the light-quark-to-heavy-quark mass 
ratio and varies as a function of the variable z ( = E/sub hadron// 
E/sub beam/). The theoretical predictions will be most decisively 
tested in the z dependence of the °S,/ 'So ratio and the z depend- 
ence of the D(—D7_ decay-angular distribution dI/ 
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dQ proportional 1 +a(z) cos*theta in the D( rest frame, where theta 
is measured from the D( laboratory momentum. 


15079 Nonmesonic nucleon decay in nuclei. Kisslinger, 
L.S.; Dover, C.B. (Physics Department, Carnegie-Mellon 
University, Pittsburgh, Pennsylvania 15213). Physical Review 
[Section] C: Nuclear Physics; 33: No. 2, 673-676(Feb 1986). 
Contract AC02-76CH00016. 

The nonmesonic decay of nucleons in nuclei is calculated in 
the hybrid quark-hadron model. The ratio of the decay rates 
(scrN—scrN(e* )/(scrN—scrN(e * 77) of a nucleus scrN is estimated 
to be about 15%. 


15080 Comment on Are there visible’ axions?. Mukho- 
padhyay, N.C.; Zehnder, A. (Department of Physics, Rens- 
selaer Polytechnic Institute, Troy, New York 12181 and 
Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review Letters; 56: No. 2, 206- 
206(13 Jan 1986). 

A Comment on the Letter by A. B. Balantekin et al. Phys. 
Rev. Lett. 55, 461 (1985). 


15081 Radiative corrections to 8 decay and the possibili- 
ty of a fourth generation. Marciano, W.J.; Sirlin, A. (Depart- 
ment of Physics, Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review Letters; 56: No. 1, 22- 
25(6 Jan 1986). Contract AC02-76CH00016. 

Leading-logarithmic radiative corrections to B decay are 
summed via the renormalization group and structure-dependent 
O(a) effects are estimated by a form-factor analysis. These refine- 
ments reduce the Kobayashi-Maskawa quark-mixing-matrix element 
"V/sub u/d’ by 0.13% to 0.9729 +- 0.0012. Combined with K/sub 
e/3-, hyperon-, and b-decay constraints, this implies "V/sub u/ 
d’?+'V/sub us/’?+’V/sub ub/’ 2 = 0.9954 +- 0.0025. Although 
consistent with unitarity at the 2o level, our result leaves open the 
possibility of a fourth fermion generation which at 90% confidence 
level may have mixing 'V/sub u/b” as large as 0.088. 


15082 Light-gluino scenario. Barger, V.; Jacobs, S.; 
Woodside, J.; Hagiwara, K. (Physics Department, Universi- 
ty of Wisconsin, Madison, Wisconsin 53706). Physical Review 
[Section] D: Particles and Fields; 33: No. 1, 57-65(1 Jan 
1986). Contract AC02-76ER00881. 

We investigate in detail the consequences of the supersym- 
metry scenario with a light (~5 GeV) gluino and heavy (~ 100 
GeV) scalar quarks, including gluino distribution and fragmentation 
effects, proposed to explain large-missing-p/sub T/ events observed 
at the CERN pp-bar collider. The effective gluino distribution in 
the nucleon is evaluated using the Altarelli-Parisi equations. Ambi- 
guities in evaluating scalar-quark production with the effective 
gluino distribution are discussed. A plausible gluino fragmentation 
function is deduced from heavy-quark fragmentation functions; 
scaling violations in the gluino fragmentation function are taken 
into account. Fragmentation effects drastically reduce the missing 
p/sub T/ in light-gluino jets. The present collider data do not rule 
out a light gluino with mass in the range of 3-5 GeV even if the g 
lifetime, from decay into a photino and a quark pair, is short. 


15083 Lattice and perturbative QCD analysis of exclusive 
processes. Gottlieb, S.; Kronfeld, A.S. (Department of Phys- 
ics, University of California, San Diego, La Jolla, California 
92093). Physical Review [Section] D: Particles and Fields; 33: 
No. 1, 227-233(1 Jan 1986). Contract AS03-81ER40029. 

We use the results of a Monte Carlo simulation of quantum 
chromodynamics in the quenched approximation to compute the 
first two moments of the 7 and rho distribution amplitude. Our re- 
sults turn out to be surprisingly large, and we discuss some of the 
phenomenological implications of this turn of events. In addition to 
the distribution amplitude itself, we predict the pion form factor 
and the cross section for yy—»7°7®, and we compare the former 
with experiment. We also contrast lattice-gauge-theory predictions 
with those of QCD sum rules. 
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15084 Momentum projection and relativistic boost of soli- 
tons: Coherent states and projection. Luebeck, E.G.; Birse, 
M.C.; Henley, E.M.; Wilets, L. (Institute for Nuclear 
Theory, Department of Physics, FM-15, University of 
Washington, Seattle, Washington 98195). Physical Review 
Mea D: Particles and Fields; 33: No. 1, 234-246(1 Jan 

We present a method for calculating center-of-mass correc- 
tions to hadron properties in soliton models and we apply the 
method to the soliton bag model. A coherent state is used to pro- 
vide a quantum wave function corresponding to the mean-field ap- 
proximation. This state is projected onto a zero-momentum eigen- 
state. States of nonzero momentum can be constructed from this 
with a Lorentz boost operator. Hence center-of-mass corrections 
can be made in a properly relativistic way. The energy of the pro- 
jected zero-momentum state is the hadron mass with spurious 
center-of-mass energy removed. We apply a variational principle to 
our projected state and use three “virial theorems” to test our ap- 
proximate solution. We also study projection of general one-mode 
states. Projection reduces the nucleon energy by up to 25%. Varia- 
tion after projection gives a further reduction of less than 20%. 
Somewhat larger reductions in the energy are found for meson 
States. 


15085 Coherence and Coulomb effects on pion interfero- 
metry. Pratt, S. (School of Physics and Astronomy, Univer- 
sity of Minnesota, Minneapolis, Minnesota 55455). Physical 
Review [Section] D: Particles and Fields; 33: No. 1, 72-79(1 
Jan 1986). Contract AC02-79ER 10364. 

The effects of coherence and final-state Coulomb interac- 
tions on the Bose-Einstein correlations of identical particles are 
studied. It is shown that these corrections can be important, reduc- 
ing the apparent source size by 20%. Coherence effects are shown 
to significantly reduce the coherence parameters for small sources. 
Other causes of correlation are also discussed. 


15086 Nucleon-nucleon final state interactions in 
NN—NNz. Dubach, J.; Kloet, W.M.; Silbar, R.R. (Depart- 
ment of Physics and Astronomy, University of Massachu- 
setts, Amherst, Massachusetts, 01003). Physical Review [Sec- 
tion] C: Nuclear Physics; 33: No. 1, 373-376(Jan 1986). 

Peaks in cross sections for the NN-—-NN7 reaction at low 
relative momentum for the final nucleon-nucleon pair are success- 
fully explained using ‘So and *S; final state interactions. Both sing- 
let and triplet final state interactions are important and can interfere 
dramatically in certain spin observables. 


15087 Probing the desert with boson and fermion masses. 
Babu, K.S.; Ma, E. (Department of Physics and Astronomy, 
University of Hawaii at Manoa, Honolulu, Hawaii 96822). 
Physical Review Letters; 55: No. 27, 3005-3005(30 Dec 1985). 
Contract AM03-76SF00235. 

A Comment on the Letter by J. Bagger et al., Phys. Rev. 
Lett. 55, 1450 (1985). 


15088 Where are the BB-bar mixing effects observable in 
the Y region?. Ono, S.; Toernqvist, N.A.; Lee-Franzini, J.; 
Sanda, A.I. (Institute of Physics, University of Tokyo, 
Komaba, Meguro-ku, Tokyo 153, Japan). Physical Review 
Letters; 55: No. 27, 2938-2940(30 Dec 1985). Contract 
AC02-81ER40033. 

We estimate the B/sub d/-B-bar/sub d/ and B/sub s/-B-bar/ 
sub s/ mixing effects using computed production cross sections for 
B/sub q/B/sub q/, B/sub q/B/sub q/(+c.c., B/sub q/(B/sub q/( (q 
= d,s) in the region from Y(4S) to Y(7S). It is shown that the 
mixing signal of same-sign leptons will peak at Y(5S) under the as- 
sumption of standard model estimates, and if the total integrated lu- 
minosity of 1000 pb~' is achieved, it will be observable. 


15089 Truncated QCD shower calculation of heavy-quark 
production in pp-bar collisions with B°-B-bar ° mixing. 
Barger, V.; Phillips, R.J.N. (Physics Department, University 
of Wisconsin, Madison, Wisconsin 53706). Physical Review 
Letters; 55: No. 25, 2752-2755(16 Dec 1985). Contract 
AC02-76ER00881. 
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Characteristics of W production are well described by a 
parton-shower approximation, based solely on the qq-bar—Wg sub- 
process with a low-p/sub T/ cutoff chosen to reproduce the total 
cross section through order a/sub s/. We apply this approach to 
QQ-bar production from the 2—3-parton subprocesses in pp-bar 
collisions. The results agree with CERN dimuon events for a B°-B 
° mixing parameter € > or ~ 0.1, which is at the et e~ experimen- 
tal limit and larger than standard-model expectations. 


15090 Regularities of fermion masses and mixing angles 
and their extension to the fourth generation. Cheng, T.P.; Li, 
L. (Department of Physics, University of Missouri, St. 
Louis, Missouri 63121). Physical Review Letters; 55: No. 21, 
2249-2252(18 Nov 1985). 

The success of the Fritzsch mass-matrix Ansatz in reproduc- 
ing the observed pattern of the Kobayashi-Maskawa mixings can be 
explained by having the mass matrices of the charge (2/3) and -(1/ 
3) quarks closely proportional to each other. Thus except for light 
quarks, the ratio of these two masses in each generation should be 
the same. Extending this to the fourth generation and using the 
electroweak rho-parameter constraint we expect that the fourth 
charged lepton, the seventh (down type), and the eighth (up type) 
quarks, if they exist, are likely to have masses around 25, 60, and 
450 GeV, respectively. 


15091 Approach of panti p and pp elastic scattering to 
asymptopia. Block, M.M.; Cahn, R.N. (Northwestern Univ., 
Evanston, IL; Lawrence Berkeley Lab., CA). Physics Letters 
[Section] B; 149: No. 1- 3, 245- 252013 Dec 1984). 

We have previously made a model-free analysis of the t=0 
amplitude for panti p and pp elastic scattering using data in the 
energy region 5 < Vs < 62 GeV. We use our high-energy values 
of sigmasub(tot) and rho to fix the energy dependence of the Chou- 
Yang model of elastic scattering and compute the differential elastic 
scattering cross sections, dsigmasub(n)/dt, at large -t. In this note, 
we show that this model, which is dominated at low energies by 
the matter distribution of the panti p (pp) system, goes over at SSC 
energy, 40 TeV, essentially into a structureless black disk. The cur- 
vature parameter, C=(1/2)d? [log(dsigmasub(n)/dt)]/dt? at t=0, is 
a sensitive indicator of this transition to asymptopia, being positive 
at ISR energies, going through zero near Vs=2TeV (the tevatron 
collider), and becoming very negative at Vs=40 TeV (the SSC), 
where the predictions for the Chou-Yang model are hardly distin- 
guishable from those for a sharp disk, after the diffraction have 
been filled in by the contribution of the real part. (orig.). 


15092 Delta dynamics. Moniz, E.J. (Center for Theoreti- 
cal Physics MIT, Cambridge, MA). pp 251-284 of Symme- 
tries in nuclear structure. New York, NY; Plenum Press 
(1983). (CONF-8208138—). 

From NATO Advanced Study Institute of symmetries in nu- 
clear structure; Dronten, Netherlands (16 Aug 1982). 

Very different descriptions of delta fered by conventional 
meson-nucleon scattering theory, and the quark model, necessitates 
a new model theory. The isobar model for piN = D system is com- 
patible with both theories. The pion optical potential with the delta 
isobar framework is then explored. The optical potential is found to 
have a large imaginary part associated with intermediate coupling 
to purely nuclear states (i.e. pion annihilation channels). Isospin sig- 
nature provided by pion annihilation dynamics lends support to this 
conclusion. Finally, the knowledge of delta-nucleus system is ex- 
tended to low energy nuclear properties. The role played by delta 
in nuclear spin-isospin excitations (Delta is a static spin-flip nucleon 
excitation in the quark model) is studied, but the ambiguities due to 
resonance and quarks are considered. 
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REFER ALSO TO CITATION(S) 15103, 15108, 15119, 15120 


15093 (FNAL/C—85/92-T) General analysis of the chiral 
phase transition. Pisarski, R.D. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Jun 1985. Contract AC02- 
76CH03000. 12p. (CONF-8505188—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005470. 
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From Conference on quark confinement and liberation: nu- 
merical results and theory; Berkeley, CA, USA (22 May 1985). 

The universality classes applicable to the chiral phase transi- 
tion are studied. The €-expansion predicts that the chiral transition 
should always be of first order for three or more flavors. If fluctua- 
tions with topological charge evaporate at temperatures well below 
the chiral transition point, a new phase of hadronic matter could 
occur, one in which there would be massive violations of isospin. 
20 refs., 5 figs. 


15094 Saddle-point instability in models of chiral-symme- 
try Haymaker, R.W.; Matsuki, T. (Department of 
Physics and Astronomy, Louisiana State University, Baton 
Rouge, Louisiana 70803). Physical Review [Section] D: Parti- 
cles and Fields; 33: No. 4, 1137-1145(15 Feb 1986). Contract 
AS05-77ER05490. 

We examine the stability of models of chiral-symmetry 
breaking based on truncated Schwinger-Dyson equations. We in- 
corporate renormalization-group improvement through a running 
coupling constant. We confirm in a specific model that all chiral- 
symmetry-breaking solutions correspond to saddle points of the ef- 
fective-potential functional. The instability can be traced to momen- 
tum scales in the range from intermediate to infrared. The region 
from intermediate to ultraviolet gives a completely consistent pic- 
ture of the energetics of candidate vacuum states. Further systemat- 
ic patterns of solutions are presented. 


15095 Neutrino masses and proton decay modes in SU(3) 
x SU(3) x SU(3) trinification. Babu, K.S.; He, X.; Pakvasa, 
S. (Department of Physics and Astronomy, University of 
Hawaii at Manoa, Honolulu, Hawaii 96822). Physical Review 
[Section] D: Particles and Fields; 33: No. 3, 763-772(1 Feb 
1986). Contract AM03-76SF00235. 

A detailed study of the Higgs potential and the Higgs-fer- 
mion Yukawa couplings in the SU(3) x SU(3) x SU(3) trinification 
model proposed by de Rujula, Georgi, and Glashow is carried out. 
Spontaneous symmetry breakdown to SU(3) x SU(2) x U(1) is ana- 
lyzed, stability of the ground-state vacuum assured, and the Higgs- 
and gauge-boson mass matrices exhibited. The most economical 
method of generating all fermion masses and mixings is given. The 
large corrections to the masses of the neutral leptons are worked 
out at the one- and two-loop levels and shown to be stable. The 
new neutral leptons (neutrettos) turn out to be rather heavy (~ 100 
TeV). The mass hierarchy of the neutrinos is v/sub tau/>v/sub p/ 
>v/sub e/. $nu sub tau: can be a few keV, v/sub p/ a few eV, and 
v/sub e/~10~* eV. The v/sub e/-v/sub p/ mixing angle is about 
10-2. The dominant proton-decay modes are p—>K* nu-bar/sub p/ 
and p—>7r°y.* with possibly comparable rates. Other modes are sup- 
pressed. For example, ['(p—7* nu-bar/sub p/)/ I'(p—K* nu-bar/ 
sub p/)~ 10-2, M(p—e* 7°) /T(p—y* 7° )~(1/14), and p>K°p* 
absent. 


15096 Symmetry breaking and charge operator in SU(9) 
grand-unification models. Kang, K.; Kim, C.K.; Kim, J.K. 
(Department of Physics, Brown University, Providence, 
Rhode Island 01912). Physical Review [Section] D: Particles 
and Fields; 33: No. 1, 260-272(1 Jan 1986). Contract AC02- 
76ERO3 130. 

We present a thorough analysis of U(1) generators in all pos- 
sible symmetry-breaking modes that reduce SU(9) down to SU/sub 
c/(3) x SU/sub W/(2) x U(1). Two types of representations that 
satisfy a set of grand-unification guidelines are considered. The first 
type embeds SU(5) trivially and the second type has nontrivial em- 
bedding of SU(5). Acceptable representations of both types are 
found in SU(9). Projection matrices as well as the contribution of 
U(1) eigenvalues to the weak hypercharge are given in all physical- 
ly interesting modes of symmetry breaking. An example is explicitly 
worked out for the evolution of coupling strengths to determine the 
intermediate mass scales responsible for invisible axions and the de- 
layed decay of the proton while maintaining a satisfactory value of 
sin*theta/sub W/ at low energies. Fermion contents are also dis- 
cussed. 
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15097 P or CP determination by sequential decays: V: V2 
modes with decays into |-bar/sub A/l/sub B/ and/or q-bar/ 
sub A/q/sub B/. Dell’Aquila, J.R.; Nelson, C.A. (Depart- 
ment of Physics, State University of New York at ae 
ton, Binghamton, New York 13901). Physical Review [Sec- 
tion] D: Particles and Fields; 33: No. 1, 80-92(1 Jan 1986). 
Contract AC02-83ER40108. 

For application at modern colliders, the phiphi symmetry 
tests are generalized to the generic sequential decay X—ViV2 
where at least one of the vector bosons decays into a lepton and an 
antilepton, or a quark and an antiquark. The general decay correla- 
tion function I(theta:,thetae,phi) and its integrated distributions are 
simultaneously characterized in convenient a’s, B’s, and y’s which 
are simple triquadratic functions of the three sets of helicity ampli- 
tudes. From a JJ, YY, or Z°Z° mode the parity eta/sub P/ or the 
CP eigenvalue y/sub C/P of X can always be determined if the 
decay is respectively P or CP invariant, as can (-)/sup J/ of X 
except in certain circumstances. From a W* W~ mode, y/sub C/P 
can always be determined. For modes such as phiJ, JY, and phiZ°, 
JZ°, eta/sub P/(-)/sup J/, or y/sub C/P(-)/sup J/ can be deter- 
mined provided certain amplitudes do not accidentally vanish. Gen- 
eralization to the gZ° and gg decay channels, g = gluon jet, is dis- 
cussed. 


15098 Distinguishing a spin-0 technipion and an elemen- 
tary Higgs boson: V:V2 modes with decays into ]-bar/sub A/ 
l/sub B/ and/or q-bar/sub A/q/sub B/. Dell’Aquila, J.R.; 
Nelson, C.A. (Department of Physics, State University of 
New York at Binghamton, Binghamton, New York 13901). 
Physical Review [Section] D: Particles and Fields; 33: No. 1, 
93-100(1 Jan 1986). Contract AC02-83ER40108. 

A neutral spin-0 technipion and an elementary Higgs particle 
can always be distinguished by an accurate measurement of the co- 
efficient of cos2phi in the azimuthal distribution for a decay mode 
such as phiJ, JJ, JY, YY, phiZ®, JZ°, Z°Z°, W*W~- where the 
vector bosons other than phi decay into I-bar/sub A/l/sub B/ and/ 
or q-bar/sub A/q/sub B/. When this coefficient is least different, 
other angular coefficients for the case of a Higgs particle must be 
maximally different from those for a technipion. 


15099 Simple tests for CP or P violation by sequential 
decays: V:V2 modes with decays into l-bar/sub A/1/sub B/ 
and/or q-bar/sub A/q/sub B/. Dell’Aquila, J.R.; Nelson, 
C.A. (Department of Physics, State University of New 
York at Binghamton, Binghamton, New York 13901). Physi- 
cal Review [Section] D: Particles and Fields; 33: No. 1, 101- 
109(1 Jan 1986). Contract AC02-83ER40108. 

In a phiJ, JJ, or JY decay channel sin 2phi and/or sin phi 
terms in the azimuthal distribution would imply that P and CP sep- 
arately are violated. Similarly in a phiZ°, JZ°, Z°Z°, or W* W- 
decay channel sin 2phi terms would imply that CP is violated. For 
these latter modes there are several distinct a and y signatures for 
CP violation. Analogous signatures for expected P violation occur 
in a charged phiW*~, JW*-, or Z°W*~ decay channel. Stronger 
tests for violations occur when the two vector bosons are identical 
and the X has odd spin because for J = 1 (>1) there are only two 
(three) independent amplitudes. For X of spin 0 many signatures 
and consistency checks are tabulated for (i) the violation of both P 
invariance and CP invariance in a phirho®, phiphi, K/sup aster- 
isk+/K/sup asterisk-/, phiJ, JJ, or JY decay channel, for (ii) the 
violation of CP invariance in a phiZ°, JZ°, Z°Z°, or Wt W~ decay 
channel, and for (iii) the expected violation of P invariance in a 
charged phiW*~, JW*-, or Z°W*~ decay channel. 


15100 Priori definition of maximal CP nonconservation. 
Dunietz, I.; Greenberg, O.W.; Wu, D. (The Enrico Fermi 
Institute, University of Chicago, Chicago, Illinois 60637). 
Physical Review Letters; 55: No. 27, 2935-2937(30 Dec 1985). 
Contract AC02-80ER 10587. 

We define maximal CP nonconservation to occur when a 
unique convention-independent parameter t, a quartic function of 
the Kobayashi-Maskawa matrix V, is maximized. The maximum 
value is much greater than the experimental upper limit, and so the 
observed CP nonconservation is much less than maximal. Maximal 
CP nonconservation corresponds to maximum mixing of the quark 
generations, just as maximal parity nonconservation corresponds to 
maximum mixing of the vector and axial-vector interactions. 
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15101 CP nonconservation in B/sub s/° decays: A 
searching ground for new physics. Sanda, A.I. (Rockefeller 
University, New York, New York 10021). Physical Review 
Letters; 55: No. 24, 2653-2655(9 Dec 1985). Contract AC02- 
81ER40033. 

In the standard model there is practically no observable CP- 
nonconserving effect in B/sub s/ decays because of very delicate 
cancellations. Presence of new physics will disturb these cancella- 
tions and change the result dramatically. This is illustrated by con- 
sideration of a supersymmetric extension of the standard model. A 
key ingredient to the calculation is an observable phase which has 
been overlooked in all previous analyses. 
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REFER ALSO TO CITATION(S) 14953, 15073, 15076, 15077, 15084, 15089 


15102 (IC—84/235) Implementation and statistical analy- 
sis of Metropolis algorithm for SU(3). Katznelson, E.; 
Nobile, A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Dec 1984. 36p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86700295. 

In this paper we study the statistical properties of an imple- 
mentation of the Metropolis algorithm for SU(3) gauge theory. It is 
shown that the results have normal distribution. We demonstrate 
that in this case error analysis can be carried on in a simple way 
and we show that applying it to both the measurement strategy and 
the output data analysis has an important influence on the perform- 
ance and reliability of the simulation. 


15103 Constraints and equations of motion in supersym- 
metric Yang-Mills theories. Chau, L.; Ge, M.; Lim, C. 
(Physics Department, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] D: Parti- 
cles and Fields; 33: No. 4, 1056-1060(15 Feb 1986). Contract 
AC02-76CH00016. 


The general superspace equations of motion for the physical 
fields of the N = 3,4 non-Abelian supersymmetric Yang-Mills fields 
are derived from the superspace constraint equations with Bianchi 
identities imposed. 


15104 Is the chiral angle related to the vacuum charge? A 
study in one dimension. Schmidt, I.A.; Boyanovsky, D.; 
Blankenbecler, R. (Universidad Federico Santa Maria, Val- 
paraiso, Chile). Physical Review [Section] D: Particles and 
Fields; 33: No. 4, 1088-1093(15 Feb 1986). Contract AC03- 
76SF00515. 

A resolution of ambiguities that arise in relating the chiral 
angle to the vacuum charge is presented; their relationship is stud- 
ied and clarified. A recently developed formulation is applied to a 
simple one-dimensional example with fractional charge. This exam- 
ple provides a setting in which the breakdown of the adiabatic ap- 
proximation and the winding of the chiral angle by multiples of 27 
can be studied. We find that the above situations do not a priori 
imply a change in the vacuum charge nor any ambiguity in its defi- 
nition. However, a mathematical and physical criterion for the oc- 
currence of level crossing, leading to an integer change in the 
charge of the vacuum, is provided. The results are given and ana- 
lyzed from a physical point of view and their generality is dis- 
cussed. 


15105 Incompatibility of stochastic regularization and 
Zwanziger’s gauge fixing. Bern, Z.; Halpern, M.B. (Law- 
rence Berkeley Laboratory and Department of Physics, 
University of California, Berkeley, California 94720). Physi- 
cal Review [Section] D: Particles and Fields; 33: No. 4, 1184- 
1186(15 Feb 1986). Contract AC03-76SF00098. 

An explicit breakdown of gauge invariance is observed when 
Zwanziger's gauge fixing is used in conjunction with stochastic reg- 
ularization. 
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15106 Lehmann spectral representation for anti-de Sitter 
quantum field theory. Duesedau, D.W.; Freedman, D.Z. 
(Department of Mathematics and Center for Theoretical 
Physics, Laboratory for Nuclear Science, Massachusetts In- 
stitute of Technology, Cambridge, Pe a ag ae 
Physical Review [Section] D: Particles and Fields; 33: No. 2, 
389-394(15 Jan 1986). Contract AC02-76ER03069. 

The O(3,2) invariance properties of field theories in a back- 
ground anti-de Sitter space-time are used to derive a nonperturba- 
tive Lehmann spectral representation for two-point functions of 
scalar operators. A suitable integral transform is defined and the 
transform of a two-point function is shown to satisfy a dispersion 
relation in a variable which is the eigenvalue of the Casimir opera- 
tor of O(3,2). 


15107 Kaluze.:Klein monopoles in five dimensions. Sun- 
daresan, M.K.; Txnaka, K. (Department of Physics, Carle- 
ton University, Ottawa, Canada K1S 5B6). Physical Review 
aa D: Particles and Fields; 33: No. 2, 484-488(15 Jan 
1 j 

We obtain the general perturbation of the metric belonging 
to a given q,l,m, and parity of the monopole harmonics. We exam- 
ine the stability of the monopole solution against small perturbation 
of the metric. 


15108 New ghost-free infrared-soft gauges. Chan, H.S.; 
Halpern, M.B. (Lawrence Berkeley Laboratory and Depart 
ment of Physics, University of California, Berkeley, or- 
nia 94720). Physical Review [Section] D: Particles and Fields; 
33: No. 2, 540-547(15 Jan 1986). Contract AC03-76SF00098. 

We discuss a new class of infrared-soft, Gribov copy-free 
gauges in which ghosts decouple. The gauges are natural for gauge 
theory, allowing a geometric interpretation of the Faddeev-Popov 
determinant in terms of the gauge-fixing flow on the space of gauge 
transformations. When a Nicolai-Langevin map is available, the 
new gauges are seen to be equivalent to Zwanziger’s stochastic 
gauge fixing. 


15109 Deconfinement and timelike quark loops. Gocksch, 
A.; Ogilvie, M. (Physics Department, Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review Let- 
ters; 56: No. 2, 115-118(13 Jan 1986). 

A Monte Carlo simulation of SU(3) lattice gauge theory at 
finite temperature which includes the effect of all purely timelike 
quark loops indicates that there is no deconfining phase transition 
for realistic quark masses. The results are in agreement with predic- 
tions based on effective-spin models of the deconfining transition. 


15110 Spin-dependent forces in heavy-quark systems. 


Gupta, S.N.; Radford, S.F.; Repko, W.W. ent of 
Physics, Wayne State University, Detroit, Michigan 48202 
Physical Review Letters; 55: No. 27, 3006-3006(30 Dec 198 

A Comment on the Letter by Y. J. Ng et al., Phys. Rev. 
Lett. 55, 916 (1985). 


15111 Order of the deconfining transition for finite-tem- 
perature QCD in the presence of dynamical quarks. Fucito, 
F.; Solomon, S. (California Institute of Technology, Pasade- 
na, California 91125). Physical Review Letters; “38. No. 24, 
2641-2644(9 Dec 1985). Contract AC03-81ER40050. 

We present a high-statistics computation of finite-tempera- 
ture QCD: The effects of dynamical quarks are included by the 
pseudo- fermion method. We concentrate only on one value of the 
bare quark mass and try to determine the order of the transition. 
The metastability observed in a previous preliminary study of ours 
is confirmed also by this new set of data. 


15112 Experimental predictions of lattice and perturba- 
tive quantum chromodynamics. Gottlieb, S.; Kronfeld, A. - 
ment of Physics, University of California, San Die 

La Jolla, California 92093). Physical Review Letters; 55: 
23, 2531-2534(2 Dec 1985). Contract AS03-81ER40029. 

We discuss several experimental consequences of a lattice- 
gauge-theory calculation of the first two moments of the m and rho 
distribution amplitudes. The second moments for both mesons are 
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considerably larger than the values obtained from QCD sum-rule 
techniques. We show the qualitative difference that this makes in 
the predicted distribution amplitude, and demonstrate the conse- 
quences for the pion form factor and the yy—7r°7°® cross section. 


15113 Chrial vacuum effects in a topological bag —— 
Grupaics Depertaent, State University of New York, Sion 
ysics ent, State University of New York, Ston 

Brook, New York eee" Annals of Physics (New York); 
165: No. 2, 406-440(Dec 1985). Contract AC02-76ER13001. 

We study the effects of a hedgehog pion configuration, (8) 
= f/sub 7/r/sub B/sin®@, on the vacuum fluctuations of confined 
quarks in a two-phase model of the light baryons, at the one-loop 
level. We explicitly construct the confined chiral propagator for a 
two-flavor massless Dirac field. By using the Debye expansion, we 
show that the chiral Casimir energy AE(@) = E(@)-E(0) diverges 
logarithmically e AE(@)~-(2/157R) sin?@Lntau + (2/47R)[0?-sin?0 
6.644+sin‘*@ 0.482], 6 while the normal flux of the vacuum axial 
current diverges both linearly and logarithmically 1 [ d?s/sub B/r/ 
sub B//sup i/r/sub g/b/sup a/<J/sub Si//sup a/(8)> = sin 
2=(theta/27R[1/tau tan™*(4/tau)]+dE/d@+31/1207R sin 2, 
where tau->0+ is a cut-off parameter. The character of the diver- 
gences is examined and various subtraction procedures analyzed. 
The chiral vacuum effects on the fermion condensate are investigat- 
ed, and their relevance to a bag model of the QCD vacuum dis- 
cussed. 


15114 Exclusive production of higher-generation hadrons 
and form-factor zeros in quantum chromodynamics. Brodsky, 
S.J.; Ji, C. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Physical Review Let- 
ters; 55: No. 21, 2257-2260(18 Nov 1985). Contract AC03- 
76SFO00515. 

Perturbative QCD predictions are given for the e*e™ pair 
production of vector and pseudoscalar hadrons which are bound 
states of heavy quarks. A striking result is the prediction of an 
exact zero above threshold for the production of helicity-zero 
hadron pairs. 


15115 Matter field quantum fluctuations in a Bianchi II 
metric. Nielsen, N.K.; Ninomiya, N. (Fysisk Institut, Odense 
University, DK-5230 Odense M, Denmark). Annals of Phys- 
ics (New York); 165: No. 1, 98-114(0Nov 1985). Contract 
AC02-76ER03130. 

It is pointed out that a three-dimensional metric space of 
type II according to the Bianchi classification can be obtained by a 
Kaluza-Klein construction from a flat two-dimensional space with a 
homogeneous magnetic field. Quantum fluctuations of matter fields 
in this background metric turn out to be closely related to those of 
charged fields in a homogeneous magnetic field, and the vacuum 
energy can be summed explicitly. The analogous construction in- 
volving an electric field leads to a metric decaying by pair creation. 


gg af a maagg Aig Hew = Ae 
(Pennsylvania Univ., Philadelphia; Los 
1 Lab., NM). Physics Letters [Section] B; 154: 

No. 2/3, 130-1348 Apr 1985). 

We discuss N = 1 locally supersymmetric grand unified 
theories in which both the gauge group and supersymmetry are 
spontaneously broken in the same sector. It is proven that all such 
theories naturally contain light SU(3)sub(C) octet, SU(2)sub(L) tri- 
plet, and U(1)sub(Y) singlet chiral superfields in the low energy la- 
grangian. We show that these superfields lower the prediction of 
the top quark mass by at least 20 GeV, facilitating agreement with 
the experimental data. (orig.). 


15117 Stop the top. Hall, L.J.; Raby, S. (Harvard Univ., 
Cambridge, MA; Los Alamos National Lab., NM). Physics 
Letters [Section] & B; 153: No. 6, 433-438(11 Apr 1985). 

The UAI1 Collaboration has seen striking monojet events, 
and events consistent with a W->tanti b interpretation. We investi- 
gate whether supersymmetric scenarios invented to explain the 
monojet events can also explain the top candidate events. This is 
found to occur only for the squark pair production scenario. In a 
minimal N=1 supergravity model, both events occur only if param- 
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eters of the theory are chosen to be in certain ranges. Further im- 
plications and predictions are made. (orig.). 


15118 Stability of supersymmetric ground state in chiral 
theories. Taylor, T.R. (Fermi National Accelerator Lab., 
Batavia, IL). Physics Letters [Section] B; 149: No. 6, 470- 
472(27 Dec 1984). 

The effective action for the scalar propagator is studied in 
supersymmetric chiral gauge theories. The form of the scalar poten- 
tial ensures the stability of the supersymmetric ground state, even 
for large values of the coupling constant. It is found however, that 
the gluino condensation tends to destabilize the system. This may 
signal dynamical supersymmetry breaking. (orig.). 


15119 Gauge theories and their unification. Ramond, P. 
(Physics Dept., Univ. of Florida, Gainesville, FL). Annual 
Review of Nuclear and Particle Sciences; 33: 31-66(1983). 

We present an overview of the subject of grand unification. 
While there are convincing arguments for the three low-energy 
interactions to be gauge theories, it is by no means necessary for 
them to merge into one. Yet, given what we know, it is a most 
compelling scenario. The fact that it can be done with the known 
set of particles is an indication that it is not so far-fetched an idea. 
Of course, experiment will tell. Grand unification means that global 
symmetries such as baryon number and lepton number cannot be 
exact and one should expect, at some level, proton decay and neu- 
trino oscillations. 


15120 Grand Unified Theories and the origin of the 
baryon asymmetry. Kolb, E.W.; Turner, M.S. (Theoretical 
Div., Los Alamos National Lab., Los Alamos, NM). Annual 
Review of Nuclear and Particle Sciences; 33: 645-696(1983). 

In this article we review the great progress made over the 
past few years in relating the baryon asymmetry to reactions pre- 
dicted by GUTs to have taken place about 10~*‘s after the bang. 
Since no one complete and unified model has emerged as the 
Grand Unified Theory, it is not possible to make an exact predic- 
tion for the magnitude and/or sign of the baryon asymmetry. 
Therefore, we concentrate on the common features that different 
models have in the context of baryogenesis. In the remainder of this 
section we discuss microphysics in the standard cosmology. In Sec- 
tion 2 we briefly review the observational evidence for the exist- 
ence of a baryon asymmetry. The GUTs scenario for baryogenesis 
is presented qualitatively in Section 3, and the three key ingredi- 
ents--baryon number violation, C and CP violation, and departure 
from thermal equilibrium--are discussed further in Sections 4,5, and 
6. In Section 7 the SU(5) and SO(10) models are considered in 
more detail, and in Section 8 some simple variants of the standard 
scenario are discussed. Section 9 contains a brief summary and 
some concluding remarks. 


6455 Scattering Theory 


15121 (CNRS-CPT—84-P-1688) Resonances and scatter- 
ing in the classical limit. Combes, J.M.; Duclos, P.; Seiler, 
R. (Centre National de la Recherche Scientifique, 13 - Mar- 
seille (France). Centre de Physique Theorique). Dec 1984. 
Sp. NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86750420. 

A demonstration of a theorem which concerns the Dirichlet 
boundary conditions and the characteristics in the classical limit of 
resonance and scattering is given: mathematical values (convergent 
series) of the eigenvalue and the tunneling parameter. 


15122 S matrix for absorptive Hamiltonians. Feshbach, 
H. (Center for Theoretical Physics, Laboratory for Nuclear 
Science and ent of Physics, Massachusetts Instiute 
of Technology, Cambridge, Massachusetts 02139). Annals of 
Physics (New York); 165: No. 2, 398-405(Dec 1985). Contract 
AC02-76ER03069. 

The existence of a matrix S such that SS = 1 in the presence 
of absorption is demonstrated. In the limit a of hermitian Hamilton- 
ian the unitarity conditions SS = 1 is recovered. A dispersion rela- 
tion for forward scattering is derived and the properties of the re- 
actance matrices K and K are obtained. It is shown that K = K. 
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REFER ALSO TO CITATION(S) 15445 
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REFER ALSO TO CITATION(S) 14920, 14924 


15123 (CONF-8509176—) peg a of the workshop 
on intermediate energy heavy ion physics. (Oak Ridge Na- 
tional Lab., TN (USA)). Nov 1985. Contract ACO05- 
84OR21400. 494p. NTIS MF AOl; 2; GPO Dep. File 
Number DE86004599. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 1985). 

Conference topics include experimental and theoretical con- 
siderations of the equation of state, charged pion spectroscopy of 
high ion reactions, studies of nucleon substructure, direct reactions, 
synthesis of exotic nuclei, production and identification of new iso- 
topes, quantum effects of light particle correlations, inverse kine- 
matic studies, giant resonance studies and bremsstrahlung as a 
probe of heavy ion reactions. Individual presentations are catalo- 
gued separately. (WRF) 


15124 (DOE/ER/10638—6) Nuclear structure studies 
using the High Resolution Spectrometer at the Los Alamos 
Clinton P. Anderson Meson Physics Facility. Progress report. 
(Texas Univ., Austin (USA). Dept. of Physics). Dec 1985. 
Contract AS05-80ER 10638. 162p. NTIS, PC A08/MF AOI; 
1; GPO Dep. File Number DE86004997. 

Research which was done using the High Resolution Spec- 
trometer (HRS) at the Los Alamos Clinton P. Anderson Meson 
Physics Facility (LAMPF) is examined. This research focuses on 
(1) providing p + nucleus scattering data which test nonrelativistic 
and relativistic models of the medium energy proton + nucleus 
interaction, (2) providing data which are to be analyzed to provide 
new nuclear structure information (both ground state and excited 
state), (3) providing proton + nucleon data to aid in the systematic 
study of the fundamental nucleon-nucleon interaction, and (4) de- 
veloping and improving the pA models themselves. Other efforts 
involve work at the Brookhaven National Laboratory and are asso- 
ciated with experiments studying (1) the formation and use of hy- 
pernuclei as a new tool for nuclear structure studies, and (2) strange 
dibaryon resonances. 169 refs., 66 figs, 3 tabs. 


15125 (DOE/ER/40048—102-L4) Nuclear Physics Labo- 
(Warhin annual report. Trainor, T.A.; Weitkamp, W.G. (eds,). 
m Univ., Seattle (USA). Nuclear Physics Lab.). 
e ir = Contract AC06-81ER40048. 121p. NTIS, PC 
‘A06/MF AO|; 1; GPO Dep. File Number DE85007866. 

In the field. of nuclear astrophysics, possible sources for nu- 
cleosynthesis of *°Ta/sup m/ were examined. Giant dipole reson- 
ances (GDR) built on excited nuclear states were investigated. In 
particular, (p,) reactions for one-step semidirect GDR excitations 
were studied. Quadrupole and higher multipolarity giant resonances 
were examined with the (y,n) reaction. Using the mass asymmetry 
of sequential fission fragments, the division of excitation energy in 
partially damped heavy ion collisions were determined. A new 
mode of dissociation for the heavy-ion projectile was identified. 
Departures from free pion-nucleon scattering were examined. Indi- 
vidual reports in these areas were cataloged separately. (WRF) 


15126 (GSI—84-68-Prepr.) New insight into relativistic 
heavy ion physics through 47 data. Gutbrod, H.H.; Doss, 
M.; Gustafsson, H.A.; Kolb, B.; Loehner, H.; Ludewigt, B.; 
Poskanzer, A.M.; Ritter, H.G.; Wieman, H. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Nov 1984. 23p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86780192. 

The question of thermalization - global or local, the various 
apparent temperatures, the cluster production, the emission patterns 
and the sizes of the emitting systems are discussed. 
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15127 (INIS-SU—311, pp 5-9) Dependence of 7 meson 
cumulative production cross sections in proton-nuclear colli- 
sions. Bondarev, V.K. (Leningradskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Fizicheskij Inst.); 
Zarubin, P.I.; Litvinenko, A.G. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1984. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86780240. 

In JINR rapid communications. Collection. 

Some results on the pion production on nuclei in a region 
kinematically forbidden for nucleon-nucleon collisions are present- 
ed. The results have been obtained on the DISK” magnetic spec- 
trometer operating on the extracted beam of JINR synchrophaso- 
tron. A-dependences of negative pion production cross sections in 
8, 9 GeV/c proton interaction wth nuclei are presented. Measure- 
ments were performed for the cumulative number X=1, 3 (more 
than 20 nuclei) and X=2, 1 (10 nuclei). The data obtained can be 
used for plannning experiments on the investigation of A depend- 
ence of deep inelastic lepton-nuclear scattering cross sections in a 
kinematically forbidden region. 


15128 (LA—10288-PR, pp 36-37) Coupled energy-angle 
distributions of recoiling nuclei. Foster, D.G. Jr.; MacFar- 
lane, R.E. Jan 1985. NTIS, PC A05/MF AOl1. File Number 
DE85010331. 

In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

The authors have almost completed development of a code 
system for calculating the coupled energy spectra and angular dis- 
tributions of the various residual nuclei produced by bombarding 
nuclei with neutrons having energies up to about 40 MeV. Such in- 
formation is needed, for example, to calculate the neutron-induced 
first-surface spallation and interior damage to the walls of proposed 
fusion reactors. The calculations begin with the GNASH code and 
are followed by two new codes, RECOIL and MAKE 6. In recent 
years, the authors have routinely stored the output from GNASH 
calculations in standardized files. RECOIL reads these files, which 
are very detailed, and uses the particle-emission data to identify the 
residual nucleus created by each multistep decay of the initial com- 
pound nucleus. Using the angular-distribution systematics dictated 
by an input parameters (the options are isotropic or some version of 
the Kalbach-Mann formalism), RECOIL averages over all possible 
sequences of directions in space to determine the angular distribu- 
tion of each final residual nucleus as a function of the correspond- 
ing recoil energy. These distributions, which retain the axial sym- 
metry dictated by the direction of the original incoming neutron, 
are expressed as energy-dependent Legendre expansions in the 
center-of-mass system of the original compound nucleus. The prin- 
cipal output from RECOIL is a file of ENDF/B fragments, which 
are labelled to go into FILES 3, 6, 12, or 15. These fragments are 
the input to MAKE 6, which sorts through them repeatedly to con- 
struct the four ENDF/B files in the appropriate sequences of pri- 
mary and secondary energies. 


15129 (LA—10288-PR, pp 38-42) Calculation of neutron 
and gamma-ray emission spectra produced by p +2”2’Al re- 
actions. Arthur, E.D. Jan 1985. NTIS, PC AO5/MF AOl. 
File Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

As a contribution to the US/Japan cooperative program in 
fusion neutronics, we have prepared a library of multigroup neu- 
tron cross sections, scattering matrices, and covariances (uncertain- 
ties and their correlations). This 74-group library, called COV- 
FILS-2, is being used at Los Alamos and at the University of Cali- 
fornia at Los Angeles in the sensitivity and uncertainty analysis of 
the LizO integral experiment recently performed at the Fast Neu- 
tron Source (FNS) in Japan. Another intended use of this library is 
in the estimation of the uncertainty in key performance parameters 
(such as breeding ratio) of conceptual fusion reactors. The 14 mate- 
rials included in the first version of COVFILS-2 are H, ®Li, 7Li, 
Be, C, N, O, Na, Al, Si, Cr, Fe, Ni, and Pb. 


15130 | (LA—10288-PR, pp 46-49) ENDF thermal photon 
production. MacFarlane, R.E. Jan 1985. NTIS, PC A05S/MF 
A01. File Number DE85010331. 
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In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

As discussed in the previous progress report, several isotopes 
and elements from the current revision of ENDF/B-V show signifi- 
cant energy-balance errors for thermal neutrons. We have examined 
the sources of these errors. In several cases the problems arise from 
errors in transcribing the data from the tabulations. Other differ- 
ences are more fundamental and would require some evaluation to 
correct. Sources of error are discussed for several nuclei. 


15131 (LBL—16870) Nuclear Science Division annual 
report, October 1, 1982-September 30, 1983. Mahoney, J. 
(ed.). (Lawrence Berkeley Lab., CA (USA)). Aug 1984. 
Contract AC03-76SF00098. 352p. NTIS, PC A16/MF A011; 
1; GPO Dep. File Number DE85001035. 

This report summarizes research carried out within the Nu- 
clear Science Division between October 1, 1982 and September 30, 
1983. Experimental and theoretical investigations of heavy ion reac- 
tions are reported. In addition, the development of instrumentation 
for charge measurements and an on-line mass analyzer are dis- 
cussed. Individual reports are cataloged separately. (WRF) 


6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 14039, 15214 


15132 (INIS-mf—10034, pp XIII-99) Trends in using 
large computers for investigations of relativistic nuclei. Kol- 
pakov, I.F.; Senner, A.E.; Smirnov, V.A. (Joint Institute for 
Nuclear Research, Dubna, USSR). 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


6512 Nuclear Properties And Reactions, A= 1-5, 
Theoretical 


REFER ALSO TO CITATION(S) 15136 


15133 (DOE/ER/10423—9) Nuclear structure studies 
with pions and light ions. Progress report, June 1, 1985-May 
31, 1986. Dehnhard, D. (Minnesota Univ., Minneapolis 
(USA)). Jan 1986. Contract AC02-79ER10423. 6p. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86005990. 

A list of the experimental programs at the Los Alamos 
Meson Physics Facility is given. In addition, the personnel associat- 
ed with these programs are listed. (WRF) 


15134 (DOE/ER/10565—10, pp 30) Polarization trans- 
fer in n-p scattering at 50 MeV. Woolverton, H.L.; Nath, S.; 
Hiebert, J.C.; Northcliffe, L.C.; Woodward, W.F. Aug 
1985. NTIS, PC A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

W.R. Gibbs and G.J. Stephenson advanced a theoretical 
speculation in an attempt to explain the sharp backward-angle peak 
of the n-p charge-exchange cross section, where Born approxima- 
tion treatment of one-pion exchange predicts a minimum rather 
than a peak. They proposed an additional pseudoscalar term in the 
pion-nucleon vertex function and succeeded in predicting the low- 
energy behavior of the 7-p elastic scattering amplitude within ex- 
perimental error. They also suggested that a measurement of D/sub 
t/ (180°) for n-p elastic scattering would provide a test of their 
theory, since their theory predicted that D/sub t/ = +0.7 at 50 
MeV while phase-shift predictions were that D/sub t/ (180°) = - 
0.16 +/- 0.03. This test provided strong new motivation for our 
making such a measurement. The experiment was discussed and 
some preliminary results were presented in earlier progress reports. 
The experiment has since been completed. The final result obtained 
was D/sub t/ (179°) = -0.11 +/- 0.25, the error being almost en- 
tirely statistical. This result is not accurate enough to influence the 
phase-shift solution but does clearly disprove the speculation of 
Gibbs and Stephenson. 
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15135 (DOE/ER/10565—10, pp 30-31) Vector and 
tensor analyzing power measurements for the 7H(d vector,n) 
and 'H(d vector,n) reactions near 46 MeV. Woodward, W.; 
Nath, S.; Hiebert, J.C.; Northcliffe, L.C.; Doumas, A. Aug 
1985. NTIS, PC A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

In this experiment, various vector and tensor analyzing 
power measurements were made for neutrons from the *H(d 
vector,n) and 'H(d vector,n) reactions near 45 MeV. Preliminary 
results and details of the experimental method have been presented 
in earlier progress reports. The A/sub y/ and A/sub yy/ values for 
the breakup neutrons from these reactions are shown. The final 
values for the monoenergetic neutron group from the *H(d 
vector,n) *He reaction are as follows: A/sub y/(0°) = 0.00 +/- 
0.02; A/sub y/(18°) = 0.00 +/- 0.06; A/sub yy/(0°) = 0.18 +/- 
0.02; A/sub yy/(18°) = 0.54 +/- 0.07. The disparity between the 
large A/sub yy/ values found for the 7H(d vector,n) *He reaction 
and the very small values found for even the highest energy break- 
up neutrons is surprising and interesting. 


15136 (LA—10554-T) Spin-rotation parameter Q for elas- 
tic scattering of 800 MeV polarized protons from ‘*O, *°Ca, 
and 7°°Pb, Fergerson, R.W. (Los Alamos National Lab., 
NM (USA)). Oct 1985. Contract W-7405-ENG-36. 167p. 
NTIS, PC A08/MF AOl1; 1; GPO Dep. File Number 
DE86005864. 

The spin-rotation parameter Q was measured for '*O, *°Ca, 
and 7°*Pb using the 800 MeV proton beam produced at the Clinton 
P. Anderson Meson Physics Facility. The experiment was carried 
out using the High Resolution Spectrometer equipped with a focal- 
plane polarimeter to determine the scattered polarization compo- 
nents in all three directions. These data (when combined with pre- 
vious cross section and analyzing power data) determine the ampli- 
tude describing the elastic scattering of protons from these spin- 
zero nuclei to within an overall phase. Q is shown to be more sensi- 
tive than either the cross section or analyzing power to differences 
between the nonrelativistic and relativistic scattering theories that 
describe the proton-nucleus reaction in terms of fundamental 
proton-nucleon input. The nonrelativistic predictions for Q general- 
ly lie below the data but consistently have the correct structure. 
The relativistic predictions for the Ca and *°*Pb Q data are quite 
good (better than the nonrelativistic predictions). The relativistic 
predictions for the **O Q data show much more structure than is 
evident in the data. 51 refs., 39 figs., 4 tabs. 


15137 Nucleon-deuteron doublet scattering lengths with 
three-nucleon potentials. Chen, C.R.; Payne, G.L.; Friar, 
J.L.; Gibson, B.F. (Department of Physics and Astronomy, 
The University of Iowa, Iowa City, Iowa 52242). Physical 
Review [Section] C: Nuclear Physics; 33: No. 2, 401-405(Feb 
1986). 


The n-d and p-d s-wave scattering lengths are calculated for 
the spin-doublet configuration, including a three-nucleon potential 
in the Hamiltonian. Numerical results for the Reid-soft-core two- 
body potential plus the Tucson-Melbourne or Brazil three-body 
forces are presented. Comparison is made with Kohn variational es- 
timates computed using the wave functions obtained by solving the 
Faddeev equations. Inclusion of the three-nucleon potentials does 
not alter our previous conclusions about the scattering lengths; all 
calculated ?a/sub nd/ and ?a/sub pd/ values lie on separate Phil- 
lips curves. The experimental value of ?a/sub nd/ lies on the n-d 
Phillips curve, while a considerable discrepancy remains for the p-d 
case. 


15138 Pion-induced pion production on the deuteron. 
Lichtenstadt, J.; Ashery, D.; Wood, S.A.; Piasetzky, E.; 
Gram, P.A.M.; MacArthur, D.W.; Bhalerao, R.S.; Liu, 
L.C.; Rebka G.A. Jr.; Roberts, D. (School of Physics and 
Astronomy, The Raymond and Beverly Sackler Faculty of 
Exact Sciences, Tel Aviv University, Tel Aviv, Israel). 
Physical Review [Section] C: Nuclear Physics; 33: No. 2, 655- 
664(Feb 1986). 

Pion-induced pion production on the deuteron was studied 
via the reactions 7* d—7~ 7* pp and m~ d—»7* mw" nn. The doubly 
differential cross sections for these reactions were measured, cover- 
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ing the center-of-mass phase space at incident pion energies of 256, 
331, and 450 MeV. Calculations of the quasifree production process 
on one nucleon were performed in a plane-wave approximation 
using a phenomenological, on-shell 7~ p—7* 7~ n amplitude. Com- 
parison of the data with the calculations indicates that the quasifree 
mechanism dominates these production reactions on the deuteron. 
Upper limits for bound 7~ nn and 7* pp systems with small binding 
energies were also measured. The possible existence of a resonance 
in these systems near the production threshold was investigated. 


15139 *He(p,d)*He reaction at 200 and 400 MeV. Alons, 
P.W.F.; Kraushaar, J.J.; Shepard, J.R.; Cameron, J.M.; Hut- 
cheon, D.A.; Liljestrand, R.P.; McDonald, W.J.; Miller, 
C.A.; Olsen, W.C.; Tinsley, J.R. (Nuclear Physics Laborato- 
ry, Department of Physics, University of Colorado, Boul- 
der, Colorado 80309). Physical Review [Section] C: Nuclear 
Physics; 33: No. 2, 406-411(Feb 1986). 

We have measured cross sections and analyzing powers for 
the *He(p,d)*He(g.s.) reaction at 200 and 400 MeV. In contrast 
with the cross sections, angular distributions of the analyzing 
powers are highly structured. Exact finite range distorted-wave 
Born approximation calculations are compared with the data. 
Agreement with the present data is reasonable, but earlier 770 MeV 
cross section data are poorly described by this method. 


15140 arid—>-7r* pn reaction as a test of relativistic Fad- 
deev theories: Differential cross section. Gyles, W.; Boschitz, 
E.T.; Garcilazo, H.; List, W.; Mathie, E.L.; Ottermann, 
C.R.; Smith, G.R.; Tacik, R.; Johnson, R.R. (Kernfors- 
chungszentrum Karlsruhe, Institut fuer Kernphysik and In- 
stitut fuer Experimentelle Kernphysik der Universitat Karls- 
ruhe, 7500 Karlsruhe, Federal Republic of Germany). Physi- 
cal Review [Section] C: Nuclear Physics; 33: No. 2, 583- 
594(Feb 1986). 

Three-fold differential cross sections o(theta/sub 7/,theta/ 
sub p/,P/sub p/) have been measured in a kinematically complete 
experiment over a large region of phase space at 228 and 294 MeV 
incident pion energy. The data are compared with predictions from 
a relativistic Faddeev calculation. Excellent agreement is found 
over most of the phase space. From this good agreement between 
theory and experiment there appears to be no need for the inclusion 
of nonconventional dynamics, such as the excitation of dibaryon re- 
sonances. 


15141 Two-body photodisintegration of *He in the 100- 
360 MeV region. Schumacher, R.A.; Matthews, J.L.; Sapp, 
W.W.; Turley, R.S.; Adams, G.S.; Owens, R.O. (Depart- 
ment of Physics and Laboratory for Nuclear Science, Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). Physical Review [Section] C: Nuclear Physics; 33: 
No. 1, 50-58(Jan 1986). 

Measurements of the differential cross sections for the 
*He(y,n)*He and ‘He(y,p)*H reactions have been performed for 
photon energies in the 100-360 MeV region. Results were obtained 
for nucleon center-of-mass angles close to 60°, 90°, and 120° by de- 
tecting the recoiling nuclei with a magnetic spectrometer. Both 
(y,p) and (y,n) cross sections are forward peaked and fall rapidly as 
a function of photon energy. The (y,p) to (y,n) cross section ratio is 
in the range 0.7-1.3 at each angle and tends to increase with photon 
energy. The data are compared with a calculation by Gari and 
Hebach which includes meson exchange contributions. The magni- 
tude and energy dependence of the cross sections are approximately 
reproduced, but the theory fails to describe the angular dependence 
and the cross section ratios. 


15142 Kaon photoproduction operator for use in nuclear 
physics. Adelseck, R.A.; Bennhold, C.; Wright, L.E. (Phys- 
ics Department, Ohio University, Athens, Ohio 45701). 
Physical Review [Section] C: Nuclear Physics; 32: No. 5, 1681- 
1692(Nov 1985). Contract AC02-79ER 10397. 

Using diagrammatic techniques we have obtained a new op- 
erator for the process p(y,K* )A° which includes the Born terms in 
addition to resonances in the s and u channel near threshold. The 
coupling constants are obtained by a least squares fit to cross sec- 
tion and polarization data for photon energies from threshold 
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through 1400 MeV. We find a number of changes from the earlier 
operator obtained by Thom about twenty years ago when less data 
were available. To aid in comparing this operator to other work, 
we give its multipole decomposition in the center of mass frame, 
and to aid in its use in nuclear physics we write out the operator in 
a frame fixed in the nucleus and, further, take the nonrelativistic 
limit of the operator as Blomqvist and Laget did for the pion pho- 
toproduction case. Finally, we discuss the validity of the nonrelati- 
vistic limit of this operator. 


6513 Nuclear Properties And Reactions, A=6-19, 
Theoretical 


15143 (DOE/ER/40147—2) [Nuclear interactions of high 
energy heavy ions and applications in astrophysics]. Technical 
progress report. Wefel, J.P. (Louisiana State Univ., Baton 
Rouge (USA). t. of Physics and Astronom y). 1984. 
Contract FG05-84ER40147. 20p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE’ 6005418. 

This program was established in 1984 for the purpose of 
studying projectile fragmentation, using the Bevalac Heavy Ion Ac- 
celerator at the Lawrence Berkeley Laboratory, as a function of 
energy in the intermediate energy region 0.1 to 1 GeV/nucleon 
where there have been few previous measurements and no system- 
atic studies. Specifically, we proposed to measure the charge, iso- 
topic mass, energy and emission angle of all heavy fragments 
emerging from various targets (C, CH2, Si, Pb) from the fragmenta- 
tion of *O and °*Fe beams. For each projectile we want to study 
the fragmentation at 6 to 8 different energies in order to determine 
the energy dependence in the fragmentation process and bridge the 
gap between the low energy studies (= 50 MeV/nucleon) and the 
region of limiting fragmentation (1 to 2 GeV/nucleon). Experimen- 
tally, we are measuring the angular distribution, the energy distri- 
bution and the relative abundances of each isotope formed in the 
interaction process, from which we will extract the two compo- 
nents of the momentum distribution (parallel and transverse), the 
partial production cross sections for each isotope and the total 
charge changing and mass changing (approximately the total reac- 
tion) cross sections. 


15144 Shee pp 1-2) Spectra for the t-2 & Li 


reaction. Hale, G. Jan 1 
Number DE85010331. 
In Applied nuclear science research and development. Semi- 
ee report, October 1, 1983-May 31, 1984. 
lew measurements of neutron spectra from the *Li(t,n)2a 
reaction have recently become available at Los Alamos. Experi- 
mental data for the reaction, which could be important in the blan- 
ket of a fusion reactor, have been widely discrepant. A preliminary 
comparison of our three-body resonance model prediction for the 
spectra with the uncorrected data at E/sub t/ = 1.75 MeV is en- 
couraging. The calculation is taken essentially from parameters that 
describe the proton spectra from the *He-®Li reaction reasonably 
well at energies below 2 MeV; it includes contributions from the 
ground state and first, third, and fourth excited states of *Be, as 
well as from the ground-state resonance in *He. These contribu- 
tions are evident as well-defined peaks in the spectrum at E/sub n/ 
~ 17.3, 14.5, 0.93, and 0.55 MeV, as well as a broad shoulder at E/ 
sub n/ ~ 3 MeV. The energy shift between the calculation and the 
data for the two lowest energy peaks probably is due to the fact 
that energy loss in the target-foil system degraded the triton energy 
from 1.750 to 1.638 MeV. Differences, between calculated and 
measured peak widths, especially for the ground-state peak at 17.3 
MeV, are due to experimental resolution effects, which are not in- 
cluded in the calculations. Particularly encouraging is the agree- 
ment in scale between the calculations and absolute measurements, 
indicating that charge-symmetric consistency with the *He-*Li data 
obtains. 


5. NTIS, PC A05/MF AO1. File 


15145 (LA—10525-MS) Charged-particle production in a 
sphere of *LiD irradiated by 14-MeV neutrons. Stewart, L.; 
Fawcett, L.R. Jr.; Doolen, G.D.; Little, R.C. (Los Alamos 
National Lab., NM (USA)). Nov 1985. Contract W-7405- 
ENG-36. 18p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86005837. 
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The production of protons, deuterons, tritons, and alpha par- 
ticles in a sphere of ®LiD irradiated by a central source of 14-MeV 
neutrons has been investigated. The Los Alamos Monte Carlo Neu- 
tron Photon (MCNP) transport code was used to calculate neutron 
transport through - and charged-particle production in - the *LiD 
sphere. The numbers of charged-particles produced were compared 
with those predicted by a diffusion code that also transported the 
charged particles. The tritium production was also compared with 
the experiment. It was found that charged-particle generation from 
14-MeV neutrons on °LiD is prolific. 3 refs., 8 figs. 


15146 Triple-differential cross sections of the (7ri,pp) re- 
action on lithium isotopes. Rieder, R.; Barnes, P.D.; Bassal- 
leck, B.; Eisenstein, R.A.; Franklin, G.; Grace, R.; Maher, 
Cc; Pile, P.; Szymanski, J; Wharton, WR. (Carnegie-Mellon 
University, Pittsburgh, Pennsylvania 15213). Physical Review 
[Section] C: Nuclear Physics; 33: No. 2, 614-628(Feb 1986). 

The (a*,pp) reactions on ®Li and 7Li have been studied at 
T/sub 7/ = 59.4 MeV with high resolution. The first triple-differ- 
ential cross sections for these reactions are presented. The data are 
fitted to a T matrix and compared to the 7*d—pp reaction. A 
model in which the pion is absorbed on a *S; (pn) pair in the lithi- 
um nucleus describes many features of the data very well. An ex- 
trapolation of our data into unmeasured regions of phase space sug- 
gests that about 60% of the pion absorption cross section on ®Li at 
59.4 MeV goes into the (7*,pp) channel. One surprising feature of 
the data is that the *Li(a*,pp)*He (27 ) transition at 22.1 MeV exci- 
tation is strongly populated, similar to what is observed in the 
SLi(d,a) *He reaction. This transition involves removing one nu- 
cleon from the Ip shell and one from the 1s shell. 


15147 Definitive tests of the >-nuclear spin-orbit split- 
ting. Dover, C.B.; Gal, A.; Klieb, L.; Millener, D.J. (Divi- 
sion de Physique Theorique, Institut de Physique Nucleaire, 
91406 Orsay, France and Laboratoire de Physique Theori- 
que et des Particules Elementaires, Universite Pierre et 
Marie Curie, T16 E1, 75230 Paris Cedex 05, France). Physi- 
cal Review Letters; 56: No. 2, 119-122(13 Jan 1986). Contract 
AC02-76CH00016. 

We argue that existing =-hypernuclear data do not unambig- 
uously determine the =-nuclear spin-orbit splitting ¢/sub p/, and 
suggest that the reactions 7Li(K~,7*)/sub £/7H, '°C(K~,2*)/sub 
=/*3 Be, and %C(K~,2~ )/sub =/'* C are well suited for a unique 
determination of €/sub p/. 


15148 Energy dependence of deformation parameters in 
the '*C(p,p’) 1*C reaction. Jones, K.W.; Glashausser, C.; de 
Swiniarski, R.; Nanda, S.; Carey, T.A.; Cornelius, ie 
Moss, J.M.; McClelland, J.B.; Comfort, J.R.; Escudie, J 
es University, New Brunswick, New Jersey 08903 

Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
33: No. 1, 17-21(Jan 1986). 

Values of deformation parameters have been extracted from 
macroscopic coupled-channels analyses of inelastic proton scatter- 
ing to the first 2*, 3-, and 4* states of °C over the energy range 
from 200 to 700 MeV. The apparent deformations are almost un- 
changed over this energy interval; they agree also with nucleon 
scattering data at much lower energies and at 800 MeV and 1 GeV. 


15149 Low energy 7i inelastic scattering from nuclei to 
the continuum. Aniol, K.A.; Chiang, D.T.; Doss, K.G.R.; 
Halpern, I.; Khandaker, M.; Storm, D.W.; Tieger, D.R.; 
Barnes, P.D.; Bassalleck, B.; Colella, N.J. (University of 
Washington, "Seattle, Washington 98195). Physical Review 
[Section| C: Nuclear Physics; 33: No. 1, 208-233(Jan 1986). 
Differential cross sections d?o0/d0. dE have been measured 
with a germanium telescope for the (7*,7/sup +prime/) reaction 
on C, Ca, Sn, and Pb at incident energies of 67, 85, and 100 MeV. 
The yields at backward angles along with available information on 
total reaction cross sections are interpreted in terms of a simple 
classical model in which it is assumed that free-space pion nucleon 
interaction parameters prevail inside the nucleus. Among the exper- 
imental findings which can be accounted for in terms of the model 
(to within 10-15%) are the measured pion reaction cross sections 
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and their dependence on target mass, the energy and mass depen- 
dences of the differential scattering cross section at backward 
angles, and the ratio of normal to charge exchange scattering cross 
sections. The model appears to overestimate the ratios 7~ to 7* re- 
action and scattering cross sections but there appear to be some in- 
consistencies in the available data. 


15150 —_—— parameter Q for 800 MeV proton 
elastic scattering from ‘*O, “ and *°®Pb, Fergerson, 
R.W.; Barlett, M.L.; Hoffmann, G.W.; Marshall, J.A.; 
Milner, EC. Pauletta, G.; Ray, L.; Amann, J.F.; Jones, 
K.W.; McClelland, J.B. (Department of Physics, The Uni- 
versity of Texas at Austin, Austin, Texas 78712). Physical 
1986. [Section] C: Nuclear Physics; 33: No. 1, 239-246(Jan 

The spin-rotation parameter Q(theta) was measured for 800 
MeV p+7*O, “Ca, and **Pb elastic scattering for 2°< or 
=theta/sub lab/< or =21° Microscopic “relativistic” (Dirac equa- 
tion dynamics) and “nonrelativistic” (Schroedinger equation dy- 
namics) optical model predictions are compared with the data. 
Slight preference. for the relativistic impulse approximation ap- 
proach is observed, but a marked mass dependence of the quality of 
the fit is evident. Other calculations are presented which suggest 
that inclusion of nuclear two-body correlation effects in the relativ- 
istic impulse approximation model might lead to better agreement 
with experiment. 


15151 Azimuthal correlations between it particles 
emitted in ‘*O induced reactions on '*C and ** Au at 400 
MeV. Tsang, M.B.; Lynch, W.G.; Chitwood, C.B.; Fields, 
D.J.; Klesch, D.R.; Gelbke, C.K.; Young, G.R.; Awes, 
T.C.; Ferguson, R.L.; Obenshain, F.E. ichigan State 
Univ., East Lansing; Oak Ridge National Lab., . Physics 
Letters [Section] B; Tas: No. 4/5, 265-269(29 Nov 1984). 

Azimuthal correlations between light particles emitted to 
polar angles of 40 and 70 degrees with respect to the beam axis 
were measured for '*O induced reactions on 'C and "Au at 400 
MeV. Coincident light particles are preferentially emitted in a plane 
which contains the beam axis. For reactions on ™C, coincident 
light particles are preferentially emitted to opposite sides of the 
beam axis. These correlations may be understood in terms of the 
phase space constraints imposed by momentum conservation on sys- 
tems with finite number of nucleons. For reactions on **7Au, on the 
other hand, preferential emission of coincident deuterons and tri- 
tons to the same side of the beam axis may be caused by the shad- 
owing of preequilibrium particles by the adjacent cold spectator nu- 
clear matter. (orig.). 
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15152 (DOE/ER/10565—1C, pp 31-33) Charged particle 
decay from giant monopole resonance in 7*Si. Toba, Y.; Bo- 
cki, P.; Bronson, J.D.; Garg, U.; Grabmayr, P.; Knopfle, 
ne Lui, Y.W.; Riedesel, HH; Wa: er, G.J.; Youn blood, 
D.H. Aug 1985. NTIS, PC ‘A07 F AOl. File Number 
DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

In the previous progress report, we reported the preliminary 
results of measurements of charged particle decay from the giant 
resonances of **Si. Further analyses have been carried out and the 
results are reported here. **Si was excited by 129 MeV alpha parti- 
cles. Decaying alpha particles and protons were measured at 18 
angles between 25 and 155° in coincidence with inelastically scat- 
tered alpha particles at 0°. Analyses were done by integrating the 
resolved fine structure in the region of 15 and 25 MeV and in each 
of the four decay channels. Angular correlation functions of each 
integrated region in each of the four decay channels were obtained. 
Those of the alpha decay channels are shown. A strong non-reso- 
nant component was observed in the proton channels especially in 
the high excitation energy region (Ex > 18.4 MeV). 
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15153 (INIS-mf—9835) (e,e’c) coincidence experiments 
on the decay of the giant resonances in 7*Si. Kihm, T. (Hei. 
delberg Univ. (Germany, F.R.). Naturwissenschaftlich- 
Mathematische Gesamtfakultaet). 1985. 70p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86780364. 

At the Mainz microtron MAMI A the charged-particle 
decay of electric multipole resonances in **Si was studied in (e,e’c) 
experiments at an incident energy of 183 MeV. From the coinci- 
dence spectra integrated over the decay angle the slope of the El 
and E2(E0) form factors as well as the corresponding strength dis- 
tributions of the observed decay channels channels can be immedi- 
ately derived. The El-strength distributions of all charged decay 
channels yield in the excitation energy range from 14 to 22 MeV an 
exhaustment of the energy-weighted sum rule of 37% which are in 
good agreement with the results of photoabsorption and photodisin- 
tegration experiments. However the whole extracted E2 (E0)- 
strength (84% of the isoscalar energy-weighted sum rule) is more 
than the double as it is observed in scattering experiments with 
alpha particles, i.e. with isoscalar particles. Because of the surplus 
of E2(E0)-strength is observed especially in the proton channel it 
can be concluded on strong E2-isovector admixture in the region of 
the isoscalar giant E2-resonance. The e’-angular correlations show 
according to the excitation-energy range strongly different interfer- 
ence structures which are characteristic for the different contribu- 
tions from overlapping E0-, El-, and E2-resonances. From the de- 
rived strength distributions results that above 14 MeV in the meas- 
ured coincidence cross section for about one third E0-strength is 
present. The direct decay of the giant dipole and qudrupole reso- 
nance observed already earlier is confirmed. 


15154 (INIS-mf—9839) Study of the nuclear continuum 
of **Si after excitation by inelastic °Li scattering. Seegert, 
G. (Heidelberg Univ. (Germany, F.R.). Natewelaenedied. 
lich-Mathematische Gesamtfakultaet). 1985. 9p. (In 
German). NTIS (US Sales Only), PC A0S/MF AOl1. File 
Number DE86780368. 

For the study of the direct reaction mechanisms which con- 
tribute in the inelastic *Li scattering to the nuclear continuum of 
8Si at the Karlsruhe Isochronous Cyclotron particle-particle coin- 
cidence experiments were performed at an incident *Li energy of 
156 MeV. Thereby the inelastically scattered *Li ions were meas- 
ured in Si semiconductor telescopes under an angle of 
THETA=11° respectively 10°, while the coincident charged parti- 
cles, mainly a particles with an energy of 70 MeV and protons 
with an energy up to 50 MeV could be detected in an angular 
range of -85° < THETA < -140° and three angles beyond the re- 
action plane. For a limited angular range simultaneously the a and 
3He fragments produced by the breakup of the °Li particle were 
taken up in coincidence with all light charged particles. 


15155 (LA—10288-PR, pp 3-5) Calculation of neutron 
and gamma-ray emission spectra produced by p + 7’ Al reac- 
tions. Arthur, E.D. Jan 1985. NTIS, PC A05/MF A0O1. File 
Number DE85010331. 
In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 
liminary calculations of neutron and gamma-ray spectra 
induced by proton reactions on aluminum have been made to pro- 
vide data required for shielding design for a proposed proton linear 
accelerator. The nuclear models used in this study were the pree- 
quilibrium and Hauser-Feshbach models as embodied in the 
GNASH program. This nuclear model code has been used in the 
past to successfully investigate higher energy (E = 50 MeV) neu- 
tron and proton interactions with nuclei in the structural materials 
region. Because this study was of an exploratory nature, we did not 
attempt to optimize input parameters but instead relied upon global 
sets, especially for optical parameters. In particular, for neutrons 
we chose the Wilmore-Hodgson parameter set after confirmation of 
its suitability through comparison to n+7?’Al total cross-section 
data between 0.5 and 60 MeV. Agreement with the data on the 
level of 5-10% occurred. Comparisons were also made to measured 
nonelastic data for incident energies between 10 and 60 MeV. 
Again, there was generally good agreement although there was 
some tendency to overpredict such data for incident neutron ener- 
gies below several MeV. For protons we found the Becchetti- 
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Greenlees parameter set reproduced nonelastic data recently meas- 
ured by McGill et al. 


15156 (LA—10288-PR, pp 27-31) Medium energy 
proton-nucleus scattering calculations. Madland, D.G. Jan 
1985. NTIS, PC A05/MF AO1. File Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

Preliminary calculations have been performed for the scat- 
tering of medium-energy protons by a wide range of nuclei. Using 
available phenomenological proton-nucleus optical model poten- 
tials, the total, reaction, elastic, differential elastic, and Rutherford 
cross sections were calculated as well as the polarization and the 
scattering S matrix. The calculations were performed for proton en- 
ergies E/sub p/ in the range 10 = E/sub p/ = 200 MeV and 
target mass numbers in the range 27 = A = 238. The code 
SNOOPY-VIII was used to perform these preliminary calculations. 


6515 Nuclear Properties And Reactions, A=39-58, 
Theoretical 


REFER ALSO TO CITATION(S) 15124, 15136, 15156, 15222 


15157 (DOE/ER/10565—10, pp 34-35) Mass of °’Cu. 
Gagliardi, C.A.; Semon, D.R.; Tribble, R.E. Aug 1985. 
NTIS, PC A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

57Cu is an important nucleus for extending our understand- 
ing of Coulomb effects in nuclei. It consists of a single proton orbit- 
ing around a **Ni core. Its ground state and first two excited states 
should be simple single-particle p/sub 3/2/, f/sub 5/2/, and p/sub 
1/2/ states. This simple structure makes it a good candidate to 
extend our knowledge of the Nolen-Schiffer anomaly. We decided 
to measure the mass of °’Cu and its low-lying excited states using 
the **Ni(’Li,*He)57Cu reaction. An 81.7 MeV ‘Li** beam from the 
Texas A & M cyclotron irradiated 1.76 mg/cm? °*Ni and 1.5 mg/ 
cm? ?7Al targets. Outgoing *He’s from the reactions °*Ni(’Li,*H 
e)57Cu and ?’Al(’Li,*He)”*Si at 7° were detected with the split- 
pole spectrometer. The latter reaction provides an excellent calibra- 
tion, because the *He group from the °’Cu ground state falls half 
way between the groups from the first and second excited states of 
?6Si. The °7Cu ground state cross section was found to be 24 nb/sr. 
The magnetic field setting of the spectrograph precluded observa- 
tion of the excited states. The yield of the **Si first and second ex- 
cited states were 46 nb/sr and 11 nb/sr, respectively. These yields 
are adequate to allow a °*Cu mass determination to =20 keV in a 
few day long run. 


15158 (DOE/ER/10565—10, pp 21) Symmetric splitting 
and deformation of °°Ni. Grotowski, K.; Majka, Z.; Micek, 
S.; Fabris, D.; Hagel, K.; Kniffen, S.; Natowitz, J.B.; 
Nebbia, G.; Sterling, B.; Strozewski, K. (Institute of Physics 
of the Jagellonian Univ., Krakow, Poland). Aug 1985. 
NTIS, PC A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The experimental verification of a specific topological fea- 
ture of the rotating liquid drop model potential energy surface is a 
very important task. In recent times much interest has focused on 
the symmetric splitting of compound nuclei with fissibility parame- 
ter less than Businaro-Gallone limit (for 1=0). In the experiment 
reported here we investigated the ‘*O + ‘Ca reaction in which 
the **Ni nucleus is produced at projectile energies of 230 MeV and 
115 MeV. Recent calculations of the Lund group predict a superde- 
formed configuration at spin 40h for this nucleus. With increasing 
spin the °*Ni nucleus becomes unstable towards fission. 
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15159 (KFKI—1985-56) Inclusive backward proton and 
deuteron production from sup(40,44,48)Ca isotopes by 1 GeV 
protons. Eroe, J.; Fodor, Z.; Kecskemeti, J.; Koncz, P.; 
Kovacs, Zs.; Seres, Z.; Belostotskij, S.L.; Nikulin, V.N. 
(Hungarian Academy of Sciences, Budapest. Central Re- 
calle Inst. for Physics; Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics). May 1985. 
14p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86700917. 

Inclusive proton and deuteron cross sections were measured 
at THETA=155 deg for sup(40,44,48)Ca isotopes, using the 1 GeV 
proton beam of the LINP. The shapes of the energy spectra are in 
accordance with the systematics established in other experiments. 
Marked deviations from the general power law were found in the 
A dependence of particle yields for the different Ca isotopes. 4 ref- 
erences, 4 figures. 


15160 Pion single charge exchange angular distributions 
at T/sub 7/ = 48 MeV. Leitch, M.J.; Baer, H.W.; 
Bowman, J.D.; Cooper, M.D.; Piasetzky, E.; Sennhauser, 
U.; Ziock, H.J.; Irom, F.; Siegel, P.B.; Moinester, M.A. 
(TRIUMF, Vancouver, British Columbia, Canada V6T 2A3 
and Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
33: No. 1, 278-286(Jan 1986). 

Angular distributions for pion single charge exchange to the 
isobaric analog state were measured for *°K and **Ca at T/sub 77/ 
= 48 MeV. The cross sections on *°K and ‘*Ca exhibit a less deep 
minimum at zero degrees than was seen previously on °N. The 
large-angle *°K cross sections are roughly equal to those for '°N, 
while the 0° to 60° “*Ca cross sections are approximately four times 
larger. The extrapolated zero-degree center-of-mass cross sections 
are 2.7 +- 1.0 b/sr for **N, 12 +- 5 wb/sr for *°K, and 110 +- 
25 yb/sr for **Ca, and the angle-integrated cross section for *°K is 
557 +- 65 wb. The large back-angle cross sections for *°K are at- 
tributed to strong quadrupole contributions to the isobaric analog 
state transition. 
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15161 (DOE/ER/10565—10, pp 18-20) Study of large 
angular momentum induced deformation of ®’Ga, Majka, Z.; 


Brandan, M.E.; Fabris, D.; Hagel, K.; Menchaca-Rocha, A.; 
Natowitz, J.B.; Nebbia, G.; Prete, G.; Sterling, B.; Viesti, 
G. (Institute of Physics of the Jagellonian Univ., Krakow, 
Poland). Aug 1985. NTIS, PC A07/MF AO1. File Number 
DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

To address questions concerning the statistical properties of 
high spin nuclei, the alpha - *Cu, 'C - Mn, '*O - 5!V and “Ar 
- 27Al fusion reactions were studied in the energy range 100-300 
MeV. Inclusive spectra for light and heavy reaction products are 
presented. Results are compared with an evaporation model and the 
effects of nuclear deformation are evaluated. 


15162 (INIS-mf—9838) Gamma-spectroscopical studies of 
the structure of the odd-odd-nucleus ®Ga and their interpre- 
tations in the framework of the spherical shell model. 
Schmal, N. (Koeln Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 30 Jun 1984. 139p. (In 
German). NTIS (US Sales Only), PC A0O7/MF AO1. File 
Number DE86780371. 

The neutron-deficient odd-odd nucleus **Ga was ‘y-spectros- 
copically studied via the reactions **Fe(!C, pny)®*Ga and *Zn(p, 
ny)**Ga, whereby in the heavy-ion induced reaction for the first 
time high spin states of this nucleus could be identified. y-single 
spectra and ‘y-excitation functions, y-y-coincidences, ‘y-angular dis- 
tributions, conversion electron spectra, and lifetimes were measured 
by the recoil-distance Doppler-shift method each in coincidence to 
the evaporated neutrons. The level scheme of ®*Ga could be ex- 
tended by 20 levels. At totally 23 levels for the first time a spin- 
parity assignment could be performed. Furthermore several conver- 
sion coefficients and level lifetinies were determined. The experi- 
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mental results were compared with model calculations in the micro- 
scopical shell model. Within the (2psub(3/2), 1fsub(5/2), 2psub(1/ 
2), lgsub(9/2))* configuration space both positive and negative 
parity states could be well reproduced. The structure of the wave 
functions allows in many cases an interpretation of the states as 
simple p-n configuration. 


15163 (LA—10288-PR, pp 53-56) Nuclides having 
ENDF/B-V questionable data or errors. England, T.R.; 
Wilson, W.B.; Schenter, R.E.; Mann, F.M. Jan 1985. NTIS, 
PC A05/MF AO1. File Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

All of the ENDF/B fission-product and actinide data have 
been incorporated into summation codes, including decay spectra, 
and aggregate comparisons were made with available measure- 
ments. Additional comparisons of many individual cross section and 
decay parameters with measurements and other evaluations have 
been made, and various consistency checks (e.g., the comparisons 
between average energies and values derived from spectra) have 
been made. Based on these comparisons and tests, we itemize here 
those nuclides and their parameters that should be reviewed for the 
next version of ENDF/B or before using the current Version-V 
data. 


15164 High-spin states of °7Rh. Piel W.F. Jr.; Scharff- 
Goldhaber, G.; Lister, C.J.; Varley, BJ. (Physics Depart- 
ment, State University of New York, Stony Brook, New 
York 11794). Physical Review [Section] C: Nuclear Physics; 
33: No. 2, 512-518(Feb 1986). 

High-spin states of °7Rh up to J = ((31/2)) and an excitation 
energy of 7.1 MeV were established by means of the 
Ni(*°’Ca,3py)**Rh reaction. The states are found to decay 
through two separate y-ray cascades with the assignments for the 
lower-spin states being in agreement with previous work. No strong 
evidence has been found for the existence of collectivity induced by 
intruder states. The empirical excitation energies are compared to 
those found recently for the nearby even-A isotones Ru and 
%8Pd, and the systematics of the N = 52 nuclides are discussed. 


15165 In-beam gamma-ray spectroscopy of ®*Sr. Haskins, 
P.S.; Dunnam, F.E.; Coldwell, R.L.; Rester, A.C.; Piercey, 
RB; ; Muga, M.L.; Van Rinsvelt, H. A; Smart, R.W.; Aarts, 
H.J.M. (Space Astronomy Laboratory and Physics Depart- 
ment, University of Florida, Gainesville, Florida 32609). 
Physical Review ise ction] C: Nuclear Physics; 32: No. 6, 1897- 
1910(Dec 1985). 

The reaction 7Ge(!*O,2p2n)**Sr with E(**O) = 80 MeV 
was used to study the nucleus ®*Sr. Measurements were made of 
the excitation functions, angular distributions, and ‘y-y-t coinci- 
dences. From these measurements six new levels were placed in the 
level scheme of ®*Sr at 2683.7, 3609.2, 4367.1, 5308.4, 6364.4, and 
7827.8 keV. A gamma ray with a very high anisotropy [Az = - 
1.05(7), As = 0.12(6)] feeds the (11~) level at 5914.5 keV. A new 
band based on the level at 3525.7 keV was identified. The sequence 
of transitions decaying down the negative parity band was reor- 
dered to 522-1005-876-694 keV. 
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REFER ALSO TO CITATION(S) 15156, 15163, 15169, 15204, 15235 


15166 (DOE/ER/03346—260) Nuclear chemistry re- 
search and spectroscopy with radioactive sources. Twenty- 
first annual progress report, February 1, 1985-January 31, 
1986. Fink, R.W. (Georgia Inst. of Tech., Atlanta (USA). 
School of Chemistry). 31 Aug 1985. Contract AS05- 
76ER03346. 42p. (ORO—3346-260). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86005977. 

The nuclear chemistry group in the School of Chemistry 
continues investigating the radioactive decay of nuclei far from sta- 
bility under this DOE contract. These nuclei are produced with 
heavy ions from the Holifield Heavy Ion Research Facility 
[HHIRF] and studied on-line with the University Isotope Separator 
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at Oak Ridge [UNISOR]. Radioactive decay represents a unique 
method for the population of low-energy, low-spin structures in 
nuclei, and new phenomena which do not occur near stability can 
be explored. Our research encompasses three aspects of nuclear 
structure: (1) nuclear spectroscopy with detailed yyt, e~ yt, Xyt, 
etc., multiparameter coincidence spectrometry; (2) on-line laser hy- 
perfine structure [hfs] and isotope shift measurements for the deter- 
mination of nuclear quadrupole moments, nuclear spins, and 
changes in mean nuclear charge radii as a means of revealing sys- 
tematic shape changes in nuclei; and (3) theoretical calculations of 
predictions of nuclear models for comparison with experimental 
level structures in nuclei studied at UNISOR. 20 refs., 9 figs., 2 
tabs. 


15167 (DOE/ER/10565—10, pp 35-37) + IgA of 
the **Rh level structure. Dejbakhsh, H.; Haenni, D.R 
Schmitt, R.P.; Mouchaty, G. ae 1985. NTIS, PC ‘A07/ME 
A01. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The preliminary experimental results from a study of high- 
spin states in ‘Rh has been reported earlier. The detailed analysis 
of this data is now complete. Sixteen more transitions and seven 
new levels have been added to the decay scheme. One side band 
has been extended to spin 37/2. Spin assignments for many of the 
observed levels are more definite. The effort which has been made 
to understand the structure of this nucleus using different models is 
discussed in this report. 


15168 (DOE/ER/10565—10, pp 39-42) Massive transfer 
experiments with heavy beams. Dejbakhsh, H.; Haenni, D.R.; 
Schmitt, R.P.; Mouchaty, G. Aug 1985. NTIS, PC A07/MF 
A01. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The experimental results with 7Li induced massive transfer 
reactions in A-100 region indicate that this is a viable technique for 
structure studies with in-beam -spectroscopy. One of the experi- 
mental goals of this group is to extend the understanding and feasi- 
bility of massive transfer reaction as a tool for spectroscopy with 
heavier beams. To serve this purpose and further explore the com- 
plicated structure of transitional nuclei in the mass 100 region an 
experiment was carried out with “B. 


15169 (DOE/ER/40048—127) Effect of particle evapora- 
tion on the **Fe + '**Xe reaction and a reinvestigation of 
the **Kr + Mo reaction. Lock, D.K. (Washington Univ., 
Seattle (USA)). 1984. Contract AC06-81ER40048. 176p. 
University Microfilms, 300 North Zeeb Road, Ann Arbor, 
MI 48106. File Number T185010989. 

Thesis. 

The nuclide distributions of Fe-like reaction products from 
5.9 MeV/u ™®Xe on **Fe were measured as a function of excita- 
tion energy at a laboratory angle of 55.5° using the time-of-flight 
technique. From the measured distribution of yields the first and 
second moments were obtained, in addition to the correlation coef- 
ficients and the isobaric variances. These results were compared 
with theoretical predictions gained from evaporation calculations. 
Isobaric variances were measured for the 430 MeV Kr + °Mo 
system at 39° in the laboratory using the time-of-flight technique. 49 
refs., 19 figs., 7 tabs. 


15170 (INIS-BR—376) Coupled channel analysis of the 
142Ce (a,a)'42Ce* reaction: study of a vibrational-rotational 
transition nucleus. Appoloni, C.R. (Sao Paulo Univ. (Brazil). 
Inst. de Fisica). 1983. 179p. (In Portuguese). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86780333. 

The angular distribution of the elastic and inelastic scattering 
of a particles corresponding to the excitation of the low-lying col- 
lective states of '*2Ce were measured at an incident energy of 18.0 
MeV. The angular distribution of the following excited states were 
obtained: 641, 1.219, 1.450, 1.536, 1.653, 1.742, 2.004, 2.043, 2.114, 
2.125, 2.279, 2.364, 2.542, 2.604 e 3.067 MeV. The angular distribu- 
tions of the ground state and the first six excited states were ana- 
lysed within the flamework of the Anharmonic Vibrational and 
Symmetric Rotational Models, with the Coupled Channel Theory. 
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The Anharmonic Vibrational Model gave the best and most com- 
plete description of the experimental data. The wave functions and 
the deformation parameters of the analysed states were determined. 


15171 (INIS-mf—9828) Experimental study of the shape 
equilibration and fission of the compound nucleus ‘*'Ho ac- 
companying alpha emission. Lindl, B. (Heidelberg Univ. 
(Germany, F.R.). Naturwissenschaftlich-Mathematische Ge- 
samtfakuitaet). 1985. 65p. (In German). NTIS (US Sales 


Only), PC A04/MF A01. File Number DE86780362. 

In the system 200 MeV *’Cl+?%*Sn the angular correlation 
of the a particles emitted before fission in coincidence with fission 
fragments was measured relatively to the spin direction of the com- 
pound-nucleus system ‘*'Ho*. Identification and separation of the 
components of sequential emission of fully accelerated fission frag- 
ments and the compound nucleus is described. The measured a 
multiplicities are Msub(f)=(0.5 +- 0.08) . 10-2 (for a fragment) and 
Msub(CN)=(1.1 +- 0.15) . 1072. Measurement of the cross sections 
for evaporation-residual nuclei sigmasub(ER)=(776 +- 140) mb 
and fission sigmasub(f)=(234 +- 49) mb fixes the angular momen- 
tum window for fission of the compound nucleus ‘Ho to 
Isub(f)=77 (h/27) Isub(fmax)=82 (h/27) (sharp cutoff model). The 
determination of the angular correlation relatively to the spin direc- 
tion of the compound nucleus utilizes the advances of the axial- 
symmetric parallel-plate counter for the detection of the fission 
fragments. The anisotropy parameter was determined to A=2.4 +- 
2. The measured anisotropy is by a factor 5 smaller than that calcu- 
lated for a spherical source (semiclassically and quantum mechani- 
cally); due to the semiclassical model of Dossing the measured ani- 
sotropy fixes the quadrupole deformation parameter of the com- 
pound nucleus to vertical strokedeltavertical stroke=0.9. The un- 
certainties of this determination are discussed and confirm the state- 
ment that **Ho shows in this angular momentum range a superde- 
formation (axis ratio a/b > 2:1). By the experiment the suggestion 
is contradicted that the extremely large deformation is causally con- 
nected with the process of ‘fast fission’. By the choice of the special 
measurement plane it was further possible to make deviations from 
sequential particle emission accessible for a precise study. By this it 
succeeded to determine the multiplicity of the scission particles to 
Msub(SC)=0.75 . 107%. 


15172 (INIS-mf—9841) Decay of the isoscalar 1(h/277)w 
giant E3 resonance in °*Mo. Klein, R.A. (Heidelberg Univ. 
(Germany, F.R.). Naturwissenschaftlich-Mathematische Ge- 
samtfakultaet). 1984. 88p. (In German). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE86780365. 


By means of the Heidelberg tandem-post accelerator combi- 
nation the decay of the isoscalar 1 (h/27)w giant E3 resonance 
(LEOR) in ®*Mo was studied by (a, a’, ) coincidence measure- 
ments. At an incident energy of 50.4 MeV of the a particles the 
scattered helium nuclei were spectroscoped by eight semiconductor 
detectors in a maximum of the L=3 angular distribution. The y 
quanta emitted coincidently by the excited target nuclei were de- 
tected in three high-resolution Ge diodes. Because of the good res- 
olution both in the alpha and in the gamma branch for about 30 
states in the excitation energy range of 1-7 MeV branching ratios 
for the gamma decay could be measured. For 16 of these levels life- 
times were determined by the Doppler-shift attenuation method. 
Starting from the determined branching ratios and typical lifetimes 
(40-90 fs) for 3~ states in the excitation-energy range of the LEOR 
(5-10 MeV) an earlier reported strong ground-state decay (8%) of 
the LEOR can be excluded. Rather the LEOR decays so as it is 
expected by the model of the statistical decay namely dominantly 
to low-lying 3-, 4-, and above all 5~ levels. A likewise reported 
strong El-decay of the LEOR to the 2*; state in ® Zr which is im- 
plicated in the framework of a collective model in connection with 
the E3 ground-state transitions can in ®*Mo also not be confirmed. 
In spite of the strongly collective nature of the first 2* state in 
®2Mo an increased LEOR decay to this level was not observed. 
Against that in the LEOR region ground-state transitions of 1~ 
states with isoscalar nature were spectroscoped. The observation of 
these levels is also reproduced by performed RPA calculations. A 
parallel measurement on ® Zr confirms the results of this thesis. 
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15173 (JAERI-M—84-085, pp 79-81) Nuclear spectros- 
copy of radioisotopes produced by heavy-ion reactions. 
Tamura, T. (Japan Atomic Energy Research Institute, 
Tokyo). May 1984. NTIS (US Sales Only), PC A06/MF 
A01. File Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


15174 Shape coexistence and level structure of ‘Zr 
from decay of the low-spin isomer of °° Y. Wohn, F.K.; Hill, 
J.C.; Howard, C.B.; Sistemich, K.; Petry, R.F.; Gill, R.L.; 
Mach, H.; Piotrowski, A. (Ames Laboratory and Iowa State 
University, Ames, Iowa 50011). Physical Review [Section] C: 
Nuclear Physics; 33: No. 2, 677-690(Feb 1986). 

The level structure of the N = 60 isotone '°Zr has been 
studied via the decay of the low-spin isomer of '°Y. A half-life of 
735 +- 7 ms was determined from y-ray multiscaling measure- 
ments. y singles and y-y coincidence measurements have resulted in 
the placement of 64 y transitions in a decay scheme with 20 levels 
up to 4288 keV. Angular correlation measurements were used to 
deduce a J/sup 7/ of 0* for the 829-keV level. A simple band- 
mixing calculation is presented which supports a picture of the 
structure of the low-lying levels in Zr as that of coexistence be- 
tween an axially symmetric deformed yrast band and a nearly 
spherical excited band. 


15175 Spin-flip decomposition of the spectrum for 
7 r(p,n) at E/sub p/ = 160 MeV. Taddeucci, T.N.; Good- 
man, C.D.; Byrd, R.C.; Van Heerden, I.J.; Carey, T.A.; 
Horen, D.J.; Larsen, J.S.; Gaarde, C.; Rapaport, J.; Welch, 
T.P. (Ohio University, Athens, Ohio 45701 and Indiana Uni- 
versity Cyclotron eee Bloomington, Indiana 47405). 
Physical Review [Section] C: Nuclear Physics; 33: No. 2, 746- 
748(Feb 1986). 

The transverse polarization transfer for the ®Zr(p,n) reac- 
tion has been measured for E/sub p/ = 160 MeV and theta = 0° 
A sequence of alternating unnatural parity and natural parity excita- 
tions is clearly revealed. Some of the observed features are consist- 
ent with the known or predicted excitation energies of AL = 0 and 
AL = 1 resonances. 


15176 Shell-model calculation of ®°Tc beta decay in as- 
trophysical environments. Takahashi, K.; Mathews, G.J.; 
Bloom, S.D. (University of California, Lawrence Livermore 
National Laboratory, Livermore, California 94550). Physical 
poo [Section] C: Nuclear Physics; 33: No. 1, 296-302(Jan 
1986). 


Using the shell-model Lanczos method, we calculate the 
Gamow-Teller matrix elements for beta transitions of astrophysical 
interest from excited states of Tc ((7/2)*,141 keV; (5/2)*,181 
keV) to the ground and excited states of **Ru. The level schemes 
of low-lying positive-parity states in these nuclei and in the analo- 
gous isotonic nuclei ®*’Nb-*’Mo are reproduced fairly well within a 
model space consisting of low-seniority excitations in the 1g2d 
shell, which are mixed via the Kallio-Kolltveit effective interaction. 
The calculations lead to a Tc half-life of ~20 yr at a stellar tem- 
perature of 3 x 10° K typical for the s process with a 
22Ne(a,n)*°Mg neutron source. Referring to recent studies of ther- 
mal-pulse s-process models, we stress that a substantial amount of 
Tc can survive the s process in spite of its enormously enhanced 
decay rate. The factual observation of ®°Tc at the surface of certain 
stars, therefore, does not necessarily contradict an s-process scenar- 
io with **Ne as a neutron source. 


15177 Neutron capture measurements on fission product 
107Pd, Macklin, R.L. (Oak Ridge National | hantees, Oak 
Ridge, Tennessee). Nuclear Science and Engineering; 89: No. 
1, 79-86(Jun 1985). 

Neutron capture measurements were made on a sample of 
fission product palladium at the Oak Ridge Electron Linear Accel- 
erator time-of-flight facility. One hundred thirty resonance peaks 
were parameterized up to 3.5 keV and the average cross section 
from 3 to 600 keV was derived. The data exceed the ENDF/B-V 
evaluation by about 25% in the 3- to 300-keV range but drop steep- 
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ly below it at higher energies where neutron inelastic-scattering 
competition becomes important. The Maxwellian average cross sec- 
tion for kT = 30 keV is calculated as 1.34 + or - 0.06 b, and the 
dilute resonance capture integral as 108.1 + or - 4.3 b. 
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15178 (DOE/ER/10565—10, pp 37-39) In-beam spec- 
troscopy of /sup 159,160/Dy. Haenni, D.R.; Dejbakhsh, H.; 
Schmitt, R.P.; Mouchaty, G. Aug 1985. NTIS, PC A07/MF 
A01. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Levels in ‘Dy were populated by the *Gd(a, 4ny) Dy 
reaction at a beam energy of 50 MeV. The beam energy was delib- 
erately set high by about 8 MeV in an attempt to enhance the pop- 
ulation of high-spin states. As a consequence of this we had a large 
yield (~ 40%) of ***Dy and could extract some new information for 
this nucleus from the same data. Both y-y coincidences and ‘y-ray 
angular distributions have been measured. Approximately 100 x 10° 
coincidence events were measured between three Ge(Li) detectors. 
The data were reduced to a gain-shifted symmetrized 4096 x 4096 
triangular matrix before setting the usual coincidence gates. A typi- 
cal coincidence spectrum gated by an interband crossover transition 
is shown. Angular distributions were determined with one movable 
Ge(Li) and a fixed position monitor detector as a reference. Addi- 
tionally half of the Nal total energy detector (8 wedges) was used 
to provide multiplicity selection for the angular distribution meas- 
urement. At present the analysis of this data is not yet complete, 
however, preliminary level schemes are presented. 


15179 (DOE/ER/10565—10, pp 14-17) Angular momen- 
tum bearing modes and nuclear structure effects in 1*C-in- 
duced fission. Schmitt, R.P.; Mouchaty, G.; Haenni, D.R.; 
Tirion, M. Aug 1985. NTIS, PC A07/MF AOl. File 
Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Recently, a number of y-ray multiplicity (M/sub y/) experi- 
ments have been performed to investigate the angular momentum 
associated with fission and fission-like processes. Data from these 
measurements have shown several trends which are in distinct con- 
trast to those expected for a dinuclear system rotating rigidly about 
an axis perpendicular to the line of centers. Model calculations 
which assume the thermal excitation of these modes have met with 
some success in describing the variation of the total fragment spin 
with mass asymmetry as well as the magnitude of the fragment 
spin. In order to further investigate the characteristics of the angu- 
lar momentum associated with fission, we have undertaken a study 
of 100 and 180 MeV ‘C-induced reactions. These measurements 
are an extension of our previously reported work with 140 MeV 
2C projectiles. Thin, self-supporting targets of enriched (>99%) 
154Sm and ‘Yb and natural '*7Au and *°Bi were bombarded with 
100 and 180 MeV "C ions. Fragments were detected in coinci- 
dence using a pair of 300 mm thick surface barrier detectors. 
Gamma rays were detected with an array of 7.6 x 7.6 cm Nal de- 
tectors which were positioned symmetrically about the target at a 
45° angle with respect to the reaction plane. The particle data were 
used to reconstruct the pre-evaporative fragment masses utilizing 
two body kinematics. The values of M/sub y/ were determined as 
a function of particle energy and fragment mass using standard al- 
gorithms. 


15180 ee ae pp 21-22) Linear and an- 
gular momentum transfer in the reactions of 310 MeV **O 
with ‘Sm. Fabris, D.; ry x K.; Majka, Z.; Namboodiri, 
M.N.; Nebbia, G.; Schmitt, R ; Sterling, B.; Strozewski, K.; 
Natowitz, J.B. Au 1985. NTIS, PC ‘A07/MF AOl. File 
Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

In a previous annual report we presented data from the 
measurements of average total y-ray energy observed in coinci- 
dence with projectile like fragments in the reactions of 310 MeV 
16Q with Sm. These data were interpreted in terms of the aver- 
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age angular momentum transfer in such reactions. In order to make 
more detailed studies of the nature of incomplete fusion reactions 
and in particular, to explore the partial wave dependence of such 
reactions, we have recently attempted to interpret the data in terms 
of the correlation between linear momentum transfer and angular 
momentum transfer. To do this, the most probable energies of the 
observed ejectiles were used to determine the apparent momentum 
transfer associated with each ejectile assuming two body reactions. 
These values were then adjusted by correcting for missing momen- 
tum assuming that the missing momentum associated with each ob- 
served fragment was the same as that determined by Back et al. for 
the System 310 MeV '*O + 7*U. In that work they established 
the relationship between the observed ejectile momentum and that 
actually imparted to the heavy partner by observations of the fis- 
sion fragment folding angles in coincidence with the ejectiles. A 
plot of angular momentum transfer as a function of linear momen- 
tum transfer (corrected for missing momentum) is presented. The 
solid circles in the figure represent the ejectile-y-ray coincidence 
data. 


15181 (DOE/ER/10565—10, pp 22-27) Study of partial 
waves leading to various fractions of linear momentum trans- 
fer. Hagel, K.; Nebbia, G.; Natowitz, J.B.; Majka, Z.; Ster- 
ling, B.; Fabris, D.; Strozewski, K. Aug 1985. NTIS, PC 
A07/MF A001. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The measurement of the fraction of linear momentum trans- 
ferred provides insight into the reaction mechanisms in the interme- 
diate energy region. The correlation of linear momentum transfer 
with angular momentum transfer provides one with the possibility 
of determining the partial wave dependence of the reaction mecha- 
nisms. We have undertaken an attempt to determine the partial 
wave dependence of various fractions of momentum transfer at 20 
MeV/u. A 250 pg/cm? Sn self supporting foil was bombarded 
with beams of 261 MeV '*N and 310 MeV *O. A Microchannel 
plate - Silicon detector time of flight (TOF) system was employed 
to measure the residue velocities and energies. An 8 element Nal 
gamma ray multiplicity filter was used in coincidence with the 
TOF arm to measure gamma ray multiplicities of the residues. An- 
other experiment using only the TOF system was performed to 
measure the angular distributions of the 261 MeV N + Sm, N + 
Ag, and N + Ni systems. 


15182 (DOE/ER/10565—10, pp 28-29) Study of evapo- 
ration residues produced in the ‘*N + ‘Sm reaction at 35 
MeV/a.m.u. Nebbia, G.; Fabris, D.; Hagel, K.; Majka, Z.; 
Mouchaty, G.; Natowitz, J.B.; Schmitt, R.P.; Namboodiri, 
M.N.; Ho, H.; Gonthier, P. Aug 1985. NTIS, PC A07/MF 
AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Measurements of Linear Momentum Transfer (LMT) and 
Angular Momentum Transfer (AMT) in heavy ion collisions in the 
intermediate energy range (10-100 MeV/u) can provide some infor- 
mation on the partial wave dependence of the reaction mechanisms 
involved. Comparisons with statistical model calculations can give 
some indications as to whether these processes still lead to statisti- 
cally equilibrated systems or not. A standard experimental tech- 
nique to estimate the LMT consists in measuring the evaporation 
residue (ER) velocity distributions or (if the system is heavy 
enough) the fission fragment correlation angle. We have attempted 
to establish a trend in the LMT distribution by comparing experi- 
mental results obtained in the reaction 490 MeV “*N + '*Sm with 
the predictions of the code LILITA (statistical model). The experi- 
ment was performed in the 60” scattering chamber at NSCL bom- 
barding a 250 microgram/cm? ‘‘*Sm target with the 35 MeV/u 
4N beam. In order to get the ER mass and velocity distributions 
we used a microchannel-plate-SBD time of flight arm which was 
our master trigger; we also measured gamma-ray multiplicities in 
coincidence with the ER by means of four 3” by 3” Nal detectors. 
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15183 (DOE/ER/40048—128) Spin distribution of the 
compound nucleus in heavy ion reactions at near-barrier ener- 
gies. Gil, S. (Washington Univ., Seattle (USA). Dept. of 
Physics). 1984. Contract AC06-81ER40048. 189p. Universi- 
ty Microfilms, 300 North Zeeb Rd., Ann Arbor, MI 48106. 
File Number T185010846. 

Thesis. 

This thesis describes the first measurements characterizing 
the spin distribution of compound nuclei at near-barrier energies. 
The a + “Sm, #%C + Sm and %*O + 14Sm systems have 
been studied. The fusion cross section (the zeroth moment of the 
spin distribution) was obtained from high resolution gamma ray 
measurements of the yield of discrete gamma transitions in the 
evaporation residues. The first moment (mean angular momentum) 
was obtained from gamma ray multiplicity information deduced 
from the gamma-gamma coincidence rate. Both the cross sections 
and the mean angular momenta show increasingly large deviations 
from the sharp-cutoff model as the bombarding energy decreases. A 
study of the dependence of these quantities on projectile mass show 
the expected increase in the deviations from the sharp-cutoff model 
as the projectile mass increases. A number of theoretical models for 
understanding the effects observed are explored in this thesis. A 
near-quantitative reproduction of all of the observed effects and de- 
pendencies has been obtained by a model which takes into account 
both the quantum mechanical barrier penetration and reflection and 
also averages over the orientation of the deformed target nucleus. 
These results have important implications for the interpretation of 
fission fragment angular distributions and neutron-fission competi- 
tion at near-barrier energies. 55 refs., 43 figs., 10 tabs. 


15184 (DOE/ER/70035—7) Nuclear chemistry progress 
report, September 1, 1983-August 31, 1984. Loveland, W.D. 
(Oregon State Univ., Corvallis (USA)). Sep 1984. Contract 
AT06-78ER70035. 54p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE8501 1464. 

Highlights of intermediate energy (10 to 100 MeV/A) and 
relativistic (250 MeV/A) heavy ion reactiéns are presented. In the 
intermediate range processes leading to the production of A < 60 
fragments in the 86 MeV/A 7C with '*7Au were characterized as 
being “fast”. The '*C-'®7Au experiment was used as a test of the 
theoretical prediction of transverse motion of target fragments rela- 
tive to the beam direction. Studies of complete and incomplete 
fusion were performed. In the relativistic range fission cross sec- 
tions were examined and uranium target fragmentation was studied. 
Individual reports were cataloged separately. (WRF) 


15185 (INIS-mf—9837) Study of the nuclear structure of 
179Hf by means of the gamma, beta and particle spectroscopy. 
Richter, R. (Koeln Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 2 Jun 1984. 136p. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86780370. 

The term scheme of the nucleus ‘Hf was studied by fol- 
lowing reactions: '*Hf(n, y)'”Hf: Study of secondary and primary 
gamma transitions after thermal neutron capture by crystal and pair 
spectrometer. 'Hf(n, e~)'”?Hf: Measurement of the conversion 
electrons. '*Hf (d, p)'7®Hf: Proton measurement at 15 MeV and 23 
MeV deuteron energy. '°Hf(d, t)?”*Hf: Tritium measurement at 15 
MeV deuteron energy. The term scheme above 1 MeV was essen- 
tially extended. Hereby several rotational and vibrational bands 
were found and assigned to the corresponding Nilsson configura- 
tions. For many levels for the first time spin and parity were deter- 
mined. 


15186 (JAERI-M—84-085, pp 12-15) Study of competi- 
tion between fusion-fission and -evaporation in heavy ion re- 
action. Nakagawa, T.; Lee, S.M.; Furuno, K. (Tsukuba 
Univ., Sakura, Japan). May 1984. NTIS (US Sales Only), 
ats AooMr AOl. File Number DE86780378. (CONF- 


From Joint seminar on heavy-ion nuclear physics and nucle- 


ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 
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15187 (JAERI-M—84-085, pp 71-74) Multiple Coulomb 
excitation of odd-mass nuclei. Inamura, T. (Institute of Phys- 
ical and Chemical Research, Wako, Saitama, Japan). May 
1984. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86780378. (CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


15188 Role of deformation in the intrusion of the h/sub 
9/2/ levels below the Z = 82 proton shell. Bounds, J.A.; 
Bingham, C.R.; Juncar, P.; Carter, H.K.; Leander, G.A.; 
Mlekodaj, R.L.; Spejewski, "BH; Fairbank, W.M. Jr. (The 
University of Tennessee, Knoxville, Tennessee 37996). Phys- 
ical Review Letters; 55: No. 21, 2269-2272(18 Nov 1985). 
Contract AC05-760R00033;AS05-76ER05034;AS05- 
76ER04936. 

The hyperfine structure and isotope shifts of /sup 
189,191,193/Tl/sup m/ and 1°T1 have been observed by means of 
collinear atom beam laser spectroscopy. Deduced deformations for 
the (9/2)~ isomers are larger than for the (1/2)* ground states and 
increase with decreasing neutron number. This explains a strong 
neutron-number dependence of the odd-proton energy levels in 
these nuclei near the Z=82 shell closure. Despite different defor- 
mations, rotational properties are nearly identical in /sup 185-199/ 
Tl. Microscopic theory ascribes this to a systematic balance be- 
tween changing deformation and neutron pairing. 
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REFER ALSO TO CITATION(S) 15136, 15163, 15198, 15204 


15189 (DOE/ER/10565—10, pp 2-4) Subthreshold pion 
production at 20 MeV/nucleon. Wolf, K.L.; Sullivan, J.P.; 
Kent, H.L.; Berkowitz, G.M.; Potts, B.S.; Vaughn, C.; 
Cooke, L.; Shoemaker, J. Aug 1985. NTIS, PC A07/MF 
AO01. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

At the time that experiments on 7° production were begun 
in the present study, the lowest energy that had been used for pion 
production was 35 MeV/nucleon. Thus to determine the magnitude 
of the cross sections at 20 MeV/nucleon, and to investigate the fea- 
sibility of experiments, the 310 MeV '*O + **®Pb reaction was 
used in a measurement of O° pion yields. Wedges of the Nal total 
energy spectrometer, which are 6” and 7” deep, were reconfigured 
into two large rectangular blocks, 14” deep situated on either side 
of the beamline, viewing a °*Pb target. The characteristic signa- 
ture of a 7° is formed by its rapid decay (107 '* sec) into two high 
energy photons emitted at 180° in the pion rest frame, which sum 
to a value of the pion mass (135 MeV) plus the kinetic energy. 
With this arrangement, neutron background was minimized by the 
open geometry and time-of-flight rejection. The summing of low 
energy ‘y-rays was minimized by the segmentation of the NaI detec- 
tors and by the rather low solid angles. A clear response for pion 
production was found. Cosmic ray rejection was accomplished with 
large plastic scintillators which covered three sides of the Nal 
array. The background level was determined by timed runs with no 
beam, and with the '*O beam on a carbon target, where no pion 
production is possible. The net spectrum approaches zero at ener- 
gies below the pion mass and above the energy limit determined by 
the %*O beam. Assuming an isotopic angular distribution, the 7° 
production cross section is 1.1 nb. Measurements at slightly higher 
bombarding energies have shown that the angular distribution of 
the most energetic pions is actually peaked at backward angles, 
thus the total 7° cross section may be somewhat higher (=20%) 
than 1.1 nb. 


15190 (DOE/ER/10565—10, pp 4-9) Intermediate mass 
fragment emission. Sullivan, J.P.; Wolf, K.L.; Berkowitz, 
G.M.; Kent, H.L.; Pierpoline, K.M.; Potts, B.S.; Spillett, 
C.T.; Shoemaker, J. Aug 1985. NTIS, PC A0O7/MF AOI. 
File Number DE85017620. 
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In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The problem of nuclear fragments with 3 = Z = 14 has 
been the subject of many recent theoretical studies. This activity is 
due primarily to the claim that the yield distributions of intermedi- 
ate mass fragments (IMF's) which are produced in high energy 
proton-nucleus reactions constitute a signature of a liquid-gas transi- 
tion in nuclear matter. In the present paper data are presented 
which demonstrate that for IMF production the use of intermediate 
energy heavy-ion-induced reactions at energies of 15-30 MeV/nu- 
cleon is extremely tenuous due to the possibility of contributions 
from deep inelastic collisions, fission and from preequilibrium 
mechanisms. Furthermore it is argued that the apparent tempera- 
tures extracted from the slopes of the fragment energy spectra cor- 
relate with the reaction variables in a manner which is more con- 
sistent with pre-equilibrium emission in the spirit of the exciton 
model, instead of a spatially localized thermal excitation or a hot 
spot. Cross sections, differential in energy and angle, for the pro- 
duction of fragments with Z of three and higher were measured 
using a four-element Si detector stack. Target thicknesses ranged 
from 0.38 to 1.1mg/cm2 Fragment angular distributions were usu- 
ally taken over the range of 40-135° and 40-155° for some combina- 
tions. The projectile systematics were mapped out with the bom- 
bardment of a 500 g/cm? *°Bi target with the following projec- 
tiles: 130 MeV ‘He, 225 MeV '°B, 300 MeV 7C, 230 MeV and 
310 MeV 60, and 340 MeV Ne. Target systematics were studied 
by using the 300 MeV 'C beam on targets of ?’Al, **Ni, ‘Sm 
and ?°°Bi. 


15191 (DOE/ER/10565—10, pp 12-14) Measuring the 
K-distribution in fission reactions. Schmitt, R.P.; Shutt, T.,; 
Dejbaksh, H.; Haenni, D.R.; Mouchaty, G.; Schoonover, 
G.; Tirion, M. Aug 1985. NTIS, PC A07/MF AOl1. File 
Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

It should be possible to shed light on the problem of the fail- 
ure of various models to explain the angular distribution of fission 
fragments by studying the spins of the fission fragments. Within the 
TSM, the tilting mode impresses a spin component along the fission 
axis. Magnitude of this component is predicted to vary with emis- 
sion angle and thus the total fragment spin should also change with 
emission angle. We have recently undertaken measurements to look 
for this effect. While we were tempted to immediately focus on 
high-spin systems, we thought it more prudent to first examine sys- 
tems in which the TSM appears to be firmly established. To this 
end, we have investigated 42.9 MeV ‘He-induced fission of ?°*Pb, 
209Bi, 7°?Th and 7°°U. The experimental apparatus is shown sche- 
matically. Fission fragments were detected with an array of six 
150um solid state counters positioned at 75°, 95°, 130° 150° 165° 
and 170° in the laboratory system. Gamma-rays emitted by the frag- 
ments were detected with a multiplicity filter consisting of eight 7.6 
x 7.6cm Nal counters positioned at 45° out of the reaction plane in 
a staggered configuration. In the off-line analysis energy gates were 
set on the fission events and an n-fold (number of coincident Nal 
counters) array was generated for each gate. Gamma-ray multiplici- 
ties (M/sub /) were calculated for each n-fold array using stand- 
ard algorithms. With the exception of the ‘He + Pb reaction 
where the statistical errors are too large to draw a definite conclu- 
sion, the predicted AM/sub y/ tend to be about a factor of two 
larger than the experimentally observed effect. This is not currently 
understood. 


15192 (INIS-SU—311, pp 15-21) Study on the product 
mass distributions of reactions leading to composite systems 
with Z= 108. Zodan, Kh.; Vill, Eh.; Luk’yanov, S.M.; Ogan- 
esyan, Yu.Ts.; Penionzhkevich, Yu.Eh. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions); 
Chubaryan, G.G. (Erevanskij Fizicheskij Inst. (USSR)); 
Gippner, P.; Zajdel’, V.; Shilling, K.D. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic Republic)). 1984. (In Russian). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86780240. 

In JINR rapid communications. Collection. 

The mass distributions of reaction products studied experi- 
mentally in the ??Ne+°Cf, “Ar+?3*Th and 5*Fe+?*Pb heavy 
ion reactions leading to composite systems with Z=108 are pre- 
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sented. The experiments were carried out with the double-arm 
time-of-flight spectrometer "DEMAS”. In the reactions investigat- 
ed here, the predominant part of coincidence events observed is 
shown to be due to two-body processes. The shape of the mass dis- 
tributions strongly depends on the mass asymmetry parameter in 
the input channel. At bombarding ion energies close to the interac- 
tion barrier the mass distributions for the *°Ar+*?Th reaction ex- 
hibit enhanced yields in the region of A=210. 


15193 (JAERI-M—84-085, pp 53-56) Experimental stud- 
ies of high-spin states. Gono, Y. (Institute of Physical and 
Chemical Research, Wako, Japan). May 1984. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE86780378. 
(CONF-8401107—). 


From Joint seminar on heavy-ion nuclear physics and nucle- 


ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


15194 (LA—10288-PR, pp 20-25) Neutron-induced cross 
sections for '°’Au between 0.005 and 20 MeV. Young, P.G-.; 
Arthur, E.D. Jan 1985. NTIS, PC AO5/MF AOl. File 
Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

The analysis of n + ‘Au regulations described in our pre- 
vious progress report has been completed over the neutron energy 
range 0.005-20 MeV. A covariance analysis that merged the cou- 
pled channel optical model calculations with experimental data was 
performed for the '*’Au total cross section, and comparisons of the 
calculations with the extensive gamma-ray emission spectrum meas- 
urements of Morgan and Newman were carried out. 


15195 High-spin y-ray spectroscopy in ‘*’Bi. Chapuran, 
T.; Dybdal, K.; Fossan, D.B.; Loennroth, T.; Piel W.F. Jr.; 
Horn, D.; Warburton, E.K. (Department of Physics, State 
University of New York, Stony Brook, New York 11794 
and Department of Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania 19104). Physical Review [Section] 
C: Nuclear Physics; 33: No. 1, 130-142(Jan 1986). 

The properties of high-spin states in '*’Bi have been studied 
with the 1°?Pt(?°B,5n)'®’Bi reaction at '°B energies between 50 and 
80 MeV. In-beam measurements of y-ray excitations, y-y-t coinci- 
dences, y-ray angular distributions, and pulsed-beam-y timing were 
performed with Ge detectors to determine level energies, decay 
schemes, ‘y-ray multipolarities, J/sup 7/ assignments, and isomeric 
lifetimes. Yrast levels up to J = (33/2) were established including 
four isomers. The nuclear structure properties of "Bi are com- 
pared with systematic trends for the heavier odd-mass Bi isotopes. 


15196 Nuclear data sheets for A=203. Schmorak, M.R. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831, USA). Nuclear Data Sheets; 46: No. 2, 287-371(Oct 
1985). Contract AC05-840R21400. 


Experimental data pertaining to nuclei with A=203 are 
compiled and evaluated. 


15197 Fission-fragment kinetic-energy distributions from 
a two-dimensional Fokker-Planck equation. Scheuter, F-.; 
Gregoire, C.; Hofmann, H.; Nix, J.R. (Grand Accelerateur 
National d’Ions Lourds, France; Technische Univ. Muen- 
chen, Garching, Germany, F.R.; Los Alamos National Lab., 
NM). Physics Letters [Section] B; 149: No. 4/5, 303-306(20 
Dec 1984). 

We calculate the fission-fragment kinetic-energy distribution 
for the compound nucleus ?"°At by simultaneously taking into ac- 
count spreading in a stretching degree of freedom and fluctuations 
in a fission degree of freedom. This is done in terms of an approxi- 
mate solution of a two-dimensional Fokker-Planck equation ob- 
tained by propagating gaussian bundles in momentum space. When 
compared as functions of nuclear temperature with experimental 
data, our calculated mean kinetic energies are in approximate agree- 
ment and our calculated variances are slightly too small. (orig.). 
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15198 Nuclear physics with heavy ions: proceedings. 
Prospects at energies below 20 MeV/amu. Volume 6. Braun- 
Munzinger, P. (ed.). New York, New York; Harwood Aca- 
demic Publishers (1983). 471p. (CONF-830469—). Harwood 
Academics Publishers, Box 786, Cooper Station, New York, 
NY 10276. File Number T185007100. Contract FG02- 
83ER40104. 

From Nuclear physics with heavy ions conference; Stony 
Brook, NY, USA (14 Apr 1983). 

Reports are given for several topics for heavy ion reactions. 
Topics covered in the proceedings are quasi-fission, fission barriers 
at high spin, fusion at energies below the barrier, fusion thresholds, 
quasielastic reactions, incomplete fusion and particle transfer, giant 
resonances, El strength functions, high spin y-ray spectroscopy, 
limits of stability, laser spectroscopy, polarized heavy ions, and po- 
sitron emission in heavy ion reactions. Individual reports are in- 
dexed separately. (WRF) 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


15199 (INIS-mf—9826) Measurements of the yields of 
the light fission products from the reaction 7°* U(nsub(th),f) by 
a ionization chamber. Quade, U. (Muenchen Univ. (Germa- 
ny, F.R.). Fakultaet fuer Physik). 15 Dec 1983. 276p. (In 
German). NTIS (US Sales Only), PC A13/MF AOI. File 
Number DE86780360. 

The aim of this thesis was to develop a new measuring ap- 
parature and measuring method which allows to study together 
with the mass separator ‘Lohengrin’ at the high flux reactor in Gre- 
noble in realizable measurement times detailedly the unknown mass, 
nuclear charge, and energy distributions of the fission products re- 
sulting from the fission of ***U with thermal neutrons. First the 
yields and the energy distributions of the masses, thereafter the 
yields and the energy distributions of the isobaric nuclear charges 
of the light fission products in the mass range 79 <= Asub(L) 
<= 106 are measured. The measuring method for the determina- 
tion of the mass yields consists of a energy measurement of the fis- 
sion products separated in the mass separator by a ionization cham- 
ber. The isobaric nuclear charges and their yields are determined 
by the nuclear-charge-specific energy-loss method from the residu- 
al-energy spectra behind an absorber. 


15200 (INIS-SU—315, pp 184-188) Modification of the 
method of shperical transmissions for study on the cross sec- 
tion of neutron leakage under the fission threshold of uranium 
238. Lityaev, V.M.; Solov’ev, S.M. (Fiziko- -Ehnergeticheskij 
Institute, Obninsk, USSR; Radievyj Institute, Leningrad, 
USSR). 1984. (In Russian). (CONF-3310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

A new type of equipment for studying *°*Cf neutron fission 
transmission spectrum in spherical geometry has been described. 
Three fission chambers with spherical *°*U layers are used as neu- 
tron detectors. It has been shown that the new technique allows 
one to improve by an order relation between the effect and back- 
ground and also accuracy of neutron transmissnon measurings. 


15201 (JAERI-M—84-085, pp 57-60) Heavy elements 
and superheavy elements. Fujiwara, I.; Ichikawa, S.; Shino- 
hara, N. (Kyoto Univ., Uji, Japan). May 1984. NTIS (US 
Sales Only), PC A06/MF A01. File Number DE86780378. 
(CONF-8401107—). 

From Joint seminar on heavy-ion nuclear physics and nucle- 
ar chemistry in the energy region of tandem accelerators; Tokai, 
Ibaraki, Japan (9 Jan 1984). 


15202 (LA—10288-PR, pp 9-12) Calculation of (n,n’) ex- 
citation functions for higher-lying levels in 7°*U. Arthur, 
E.D. Jan 1985. NTIS, PC AOS5/MF AO1. File Number 
DE85010331. 
In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 
ecently, pertinent experimental data have become available 
from the University of Lowell that are based on direct measure- 
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ments of inelastic neutron scattering from *°*U. These measure- 
ments extend to incident energies of 2.2 MeV and allow one to 
reach some conclusions concerning direct-reaction contributions to 
scattering from states occurring in higher-lying vibrational bands. 
With the advent of these data, the author extends the investigation 
of direct-reaction components in 7°*U to states extending up to ex- 
citation energies of 1.169 MeV. Of the 20 states that are members 
of higher lying vibrational bands, seven have B(EI) values that have 
been determined from Coulomb scattering results. Furthermore, the 
strengths of the la 0.68 MeV and the Sz 0.827 MeV states of the 
octupole vibrational band can be determined from (p,p’) and (d,d’) 
scattering data by comparisons with known cross sections for exci- 
tation of ground-state band members. To compute direct-reaction 
components, DWBA caiculations were performed using the spheri- 
cal iteration of the Madland-Young actinide optical model potential 
for neutrons along with a complex form factor. The resulting 
DWBA cross sections were normalized using values calculated 
based on the B(El). The direct reaction cross sections for the 0.68 
and 0.83 MeV states were normalized as described above. Finally, 
these direct reaction components were combined incoherently with 
compound-nucleus results previously calculated in 1981. 


15203 (LA—10288-PR, pp 13-18) Calculation and eval- 
uation of n + 7°’Np cross sections. Arthur, E.D.; Madland, 
D.G.; Young, P.G. Sen 1985. NTIS, PC A0S/MF AOl. File 
Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual oe report, October 1, 1983-M lay 31, 1984. 

owledge of the production of **°Py is important in the 

fabrication of fuel for fast reactors because of the hard (2.6 MeV) 
gamma rays emitted by its daughter product, 7*Tl. The principal 
process for ***Pu production is via **7Np(n, 2n)**Np(87r)***Pu for 
which data are sparse and the existing ENDF/B evaluation may be 
discrepant by almost a factor or two. A method that could aid in 
the solution of such problems is calculation of the ™’Np(n, 2n) 
cross sections using the GNASH preequilibrium-statistical model 
code in a manner similar to our calculations for *°*Pu(n, 2n). The 
GNASH code employs a realistic fission description so that the 
major competition from (n,xf) reactions can be modeled correctly. 
Also the code allows one to produce reasonable calculations of 
isomer ratios to enable meaningful comparisons to available data to 
be made. To prepare for such an effort we have made preliminary 
calculations of n + *°7Np reactions with particular emphasis on in- 
elastic scattering. We have included the results of the calculations 
in a revision to the current ENDF/B-V *"Np evaluation that 
covers the incident energy range up to 5 MeV. Additionally we 
have taken this opportunity to incorporate improvements to other 
data, particularly those for (n,y), (n,f), vector nu, and prompt fis- 
sion neutron spectra. 


15204 (LA—10288-PR, ge 56-60) ~ cross sections. 


Schenter, R.E.; Eng land, T. 
(Hanford Engi 
Jan 1985. 
DE85010331. 
E.. Applied nuclear science research and development. Semi- 
rogress report, October 1, 1983-May 31, 1984. 
ost of the fission products and a few of the actinides in 
ENDF/B-V do not have (n,2n) cross sections. A complete set of 
these cross sections is presented in the multigroup structure defined. 
These were constructed for future use in the DANDE Code 
System. 


Wilson, W.B.; LaBauve, R.J. 
caine Development Lab., Richland, WA). 
S, PC A05/MF AOl. File Number 


15205 (LA—10288-PR, pp 6-8) Calculation of 7*°U(n,f) 
cross sections using fission probability data. Arthur, E.D. 
Jan 1985. NTIS, PC AOS/MF AO0Ol. File Number 
DE85010331. 
In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 
author previously described the development of theoret- 
ical approaches that would allow one to better use fission probabili- 
ty data, P/sub f/, to predict or to aid in calculations of (n,f) cross 
sections. To further investigate these techniques, fission probability 
data from the ***U(t,pf)***U reaction were fit. The resulting fission 
parameters for the *U compound system should be directly appli- 
cable to n + **°U fission calculations. To do this the parameters 
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determined from such a fit were used to determine spin and parity 
dependent partial fission widths, which should have effects result- 
ing from the initial spin population distribution removed. This in- 
formation was then combined with compound-nucleus formation 
cross sections determined from n + 7°5U coupled-channel calcula- 
tions to predict values for 7*5U(n,f). The results of this technique 
are compared to evaluated **°U(n,f) cross sections appearing in the 
current ENDF/B-V library. The agreement is within 7% or less, 
which is approximately the accuracy of the P/sub f/ data. 


15206 (LA—10288-PR, pp 33-35) Verification of "5? on 
Alamos theory of the prompt fission neutron spectrum. M 
land, D.G.; LaBauve, R.J. Jan 1985. NTIS, PC A0S/ME 
A01. File Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual —— report, October 1, 1983-May 31, 1984. 

wo new “2Cf spontaneous fission experiments have been 

performed since our previous work on this nucleus, namely, the mi- 
croscopic measurement of the **Cf(sf) spectrum by Poenitz and 
Tamura and the integral measurements of 12 reactions by Kobaya- 
shi et al. Least-squares adjustments of the Los Alamos exact spec- 
trum and a Maxwellian spectrum fit to the Poenitz and Tamura ex- 
periment are described elsewhere. The final values of the two pa- 
rameters of adjustment are, respectively, a = (A/9.15) MeV! for 
the nuclear level density and T/sub M/ = 1.429 MeV for the Max- 
wellian temperature. The chi/sub min/? value for the best-fit Los 
Alamos exact spectrum is a factor ~ 2.2 better than that of the 
best-fit Maxwellian spectrum. In fact, the ratios of the Los Alamos 
exact spectrum and the experimental spectrum to the Maxwellian 
spectrum, clearly indicate that the Los Alamos spectrum is in uni- 
formly better agreement with the experiment. Using these two 
spectra, we have calculated 10 of the 12 integral cross sections 
measured by Kobayashi et al. for which ENDF/B-V microscopic 
cross sections exist, together with the normalizing ?’Al(n,a) inte- 
gral cross section. Our calculated results are compared to the ex- 
periment. We conclude on the basis of the evidence summarized 
here that the Los Alamos (Madland-Nix) exact energy-dependent 
cross-section calculation is the preferred prompt fission neutron 
spectrum representation. 


15207 (LA—10288-PR, pp 42-45) Data testing of 
ENDF/B-V revision 2. MacFarlane, R.E.; Muir, D.W.; 
Hansen, G.E. Jan 1985. NTIS, PC A05/MF AOl1. File 
Number DE85010331. 
ae Applied nuclear science research and development. Semi- 
rogress report, October 1, 1983-May 31, 1984. 

e important feature of the new revision of Version V of 
the Evaluated Nuclear Data Files (ENDF) is the evaluation for 
23°Pu contributed by Group T-2. Preliminary testing of this evalua- 
tion has been reported elsewhere. These tests used the small Los 
Alamos critical assemblies as described in the ENDF Benchmark 
Specifications. However, the experimental results for these assem- 
blies have been revised recently by the Los Alamos Advanced Nu- 
clear Technologies Group (Q-2), taking into account a new Nation- 
al Bureau of Standards normalization of the fission deposits in the 
detectors used. In addition, some of the experimental numbers have 
been further refined by careful double-ratio work. Recently, E. 
Arthur has performed new statistical-model calculations of inelastic 
scattering in **7Np using the same advanced methods used in the 
239Pu evaluation. The availability of new experimental numbers for 
the critical assemblies and new *°’Np cross sections has led us to 
repeat and refine our previous data testing results. Calculational de- 
tails of the new central-worth calculations are discussed. Our data- 
testing results (C/E ratios) are summarized and some of the new 
(preliminary) experimental values are given. 


15208 Resolution of the nature of the coupling in subthre- 
shold fission in 7**U+n. Auchampaugh, G.F.; de Saussure, 
G.; Olsen, D.K.; Ingle, R.W.; Perez, R.B.; Macklin, R.L. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
33: No. 1, 125-129(Jan 1986). Contract W-7405-ENG-36;W- 
7405-ENG-26. 

The analysis of a recent high-resolution neutron capture 
measurement at 152 m has provided the first evidence that the 
strong fission resonance at 721 eV is a class-II resonance. This con- 
clusion is based on the measured capture width of 4.7 +- 0.6 MeV, 
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which is considerably smaller than the average capture width of 
23.5 MeV for the neighboring resonances. Furthermore, after ana- 
lyzing the fission widths for the 721- and 1211-eV clusters, we con- 
clude for the J/sup 7/ = 1/2* fission barrier in 7°°U that the inner 
barrier is lower than the outer barrier by ~ 1.5 MeV. 


15209 Spontaneous ‘*C emission from ?*°Ra. Kutschera, 
W.; Ahmad, I.; Armato S.G. III; Friedman, A.M.; Gindler, 
J.E.; Henning, W.; Ishii, T.; Paul, M.; Rehm, K.E. (Ar- 
gonne National Laboratory, Argonne, Illinois —"s Physi- 
cal Review [Section] C: Nuclear Physics; 32: No. 6, 2036- 
2042(Dec 1985). Contract W-31-109-ENG-38. 

The spontaneous emission of *C from 7**Ra, recently dis- 
covered by Rose and Jones, has been confirmed, and the mass of 
the emitted particles unambiguously identified. The present meas- 
urement was performed with a *’Th source containing 9.2 mCi of 
223Ra. An Enge split-pole magnetic spectrograph was used to sup- 
press the intense alpha radiation and to identify the '*C particles. 
The spectrograph was calibrated with tandem-accelerated beams of 
4C, 3C, and C. In six days of decay counting, twenty-four “*C 
events were observed yielding a branching ratio of (4.7 +- 1.3) x 
10~*° for the emission of ‘*C from 7**Ra relative to that of alpha 
particles. The value is in fair agreement with the result of Rose and 
Jones, (8.5 +- 2.5) x 10-'® and with more recent measurements 
from other laboratories. 


15210 Neutron capture and fission in /sup 254g/ Es. Hal- 
perin, J.; Bigelow, J.E.; O’Kelley, G.D.; Oliver, J.H.; Wig- 
gins, J T. (Oak Ridge National Laboratory, Oak Ridge, 
TN). Nuclear Science and Engineering; 90: No. 2, 298- 
303(Jul 1985). 

Integral neutron capture and neutron fission cross sections 
have been measured for the 276-day /sup 254g/ Es. Thermal cross 
sections and resonance integrals were evaluated using a cadmium 
filter technique. Capture cross sections were determined from 
alpha-particle spectrum measurements following neutron irradia- 
tions with cobalt flux monitors. Fission cross sections were meas- 
ured using fission track detection techniques with **U monitors. 
The fission cross-section values compared favorably with an ab- 
sorption cross-section determination from a burnout experiment of 
253 s-254Es, The integral neutron capture and fission cross sections 
determined for /sup 254g/ Es are: sigma /sub c/ /sup th/ = 28.3 
+ or - 2.5 and I /sub c/ = 18.2 + or - 1.5 b, and sigma /sub F/ / 
sup th/ = 1970 + or - 200 and I /sub F/ = 1200 + or - 250 b. 
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REFER ALSO TO CITATION(S) 14925, 15124, 15150, 15166, 15240 


15211 (AD-A—159181/7/XAB) Product stochastic meas- 


ptem| 
1984-31 August 1985, Perez-Abreu C, V.M. (North Carolina 
Univ., Chapel Hill (USA). Center for Stochastic Precesses). 
Jun 1985. 195p. (TR—107). NTIS, PC A09/MF AO1. 

A theory of L2 valued product stochastic measures of noni- 
dentically distributed L2 - independently scattered measures is de- 
veloped using concepts of symmetric tensor product Hilbert spaces. 
Applying the theory of vector-valued measures multiple stochastic 
integrals are constructed with respect to the product stochastic 
measures. A clear relationship between the theories of vector- 
valued measures and multiple stochastic integrals is established. 
This work is related to the work by D.D. Engel (1982) who gives a 
different approach to the construction of product stochastic meas- 
ures. The two approaches are compared. The second part of the 
work deals with multiple Wiener integrals and nonlinear functionals 
of a phi-valued Wiener process W/sub t/ where phi is the dual of a 
Countably Hilbert Nuclear Space. The Wiener decomposition of 
the space of phi-valued nonlinear functionals is obtained as an in- 
ductive limit of appropriate Hilbert spaces. It is shown that every 
phi-valued nonlinear functional admits an expansion in terms of 
multiple Wiener integrals in one of these Hilbert spaces and can be 
represented as an operator valued stochastic integral of the Ito 
type. 
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15212 (ANL-PHY—85-2) Dissipative heavy-ion colli- 
sions. Feldmeier, H.T. (Argonne National Lab., IL (USA)). 
1985. Contract W-31-109-ENG-38. 191p. NTIS, PC A09/ 
MF AOI; 1; GPO Dep. File Number DE86005582. 

This report is a compilation of lecture notes of a series of 
lectures held at Argonne National Laboratory in October and No- 
vember 1984. The lectures are a discussion of dissipative phenom- 
ena as observed in collisions of atomic nuclei. The model is based 
on a system which has initially zero temperature and the initial 
energy is kinetic and binding energy. Collisions excite the nuclei, 
and outgoing fragments or the compound system deexcite before 
they are detected. Brownian motion is used to introduce the con- 
cept of dissipation. The master equation and the Fokker-Planck 
equation are derived. 73 refs., 59 figs. (WRF) 


15213 (CONF-850876—1) Relativistic effects in nuclear 
many-body systems. Coester, F. (Argonne National Lab., IL 
(USA)). 1985. Contract W-31-109-ENG-38. 9p. NTIS, PC 
A02/MF A011; GPO Dep. File Number DE86005556. 

From 4. international conference on recent progress in 
many-body theories; San Francisco, CA, USA (12 Aug 1985). 

Different approaches to the formulation of relativistic many- 
body dynamics yield different perspectives of nature and the magni- 
tude of “relativistic effects”. The effects of Lorentz invariance 
appear to be relatively unimportant. Important dynamical features 
of spinorial many-body formalisms are effects of subnuclear degrees 
of freedom which are represented in the many-body forces of the 
covariant nuclear Hamiltonian. 24 refs. 


15214 (DOE/ER/03342—13) Low temperature and neu- 
tron physics studies. Progress report, July 1984-October 
1985. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Physics). Nov 1985. Contract AC02-76ER03342. 
6p. (COO—3342-13; MIT—3342-13). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005803. 

Experiments were carried out during the past year in which 
the magnetic neutrality of the neutron was explored, leading to a 
new upper limit value for the magnetic monopole charge of 1.3(+- 
3.0) . 10~%° Dirac charge units. The increased sensitivity of the 
present experiment resulted from the exploitation of the anomalous 
small effective mass of neutrons in a diffracting crystal. Transverse 
deflections of the neutron trajectory under the action of a homoge- 
neous magnetic field were studied in the experiment. Theoretical 
analysis of a new Pendelloesung-Larmor resonance action in crystal 
has been carried out and this suggests that pronounced intensity ef- 
fects can be expected in experiments. This should lead to more sen- 
sitive studies of neutron spin-orbit scattering in crystals. Further 
theoretical study has been to questions of the measurement process 
in quantum systems and a relativistic paradox with a neutron inter- 
ferometer has been examined. 


15215 (DOE/ER/10565—10, pp 74-77) Green functions 
in the microcanonical ensemble. White, G.D.; Siemens, P.J. 
Aug 1985. NTIS, PC A07/MF AO0Ol. File Number 
DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Statistical Green functions provide a simple way to describe 
many important features of quantum-mechanical many-body sys- 
tems. For example, global properties of the system such as the exci- 
tation spectrum, expected values of single-particle operators and 
lifetimes of excited states are easily calculable once the single-parti- 
cle Green function is known. Finite systems, infinite matter, Bose 
and Fermi statistics are all handled easily within this formalism. We 
seek to extend this range by generalizing to systems that have only 
a finite amount of energy available to them, i.e., to systems that are 
not in contact with a thermal bath. The result that we derive will 
be especially significant when most of the excitation energy is car- 
ried off by the emission of a single particle. Consider the case of 
neutron emission from an excited nucleus described by Weisskopf's 
theory of compound nucleus decay. Our results will prove analo- 
gous to this theory in that the density of states and not the initial 
temperature of the system determines the energy distribution of the 
emitted particle. In fact, we avoid the use of a temperature com- 
pletely in this development. Therefore we prefer the name statisti- 
cal Green function rather than the more common thermal or tem- 
perature Green function. 
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15216 (DOE/ER/10565—10, pp 82-84) Ground state 
correlations and Coulomb displacement energies. Shlomo, S. 
Aug 1985. NTIS, PC A0O7/MF AOl. File Number 
DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Recently it has been pointed out that ground state long- 
range correlations (LRC), which can be interpreted as zero point 
motions of the various collective vibrations, provide important cor- 
rections to root mean square (rms) radii of nuclei. For the *°Ca nu- 
cleus, the ground state charge rms radius, r/sub c/, is increased by 
4-6%, with the main effect attributed to low-lying collective states 
(below n omega/2). It is the purpose of this note to point out that 
this effect on r/sub c/ produces a correction of 200-400 keV to the 
Coulomb displacement energies (CDE) of analogue states and, 
when added to other high-order correction terms, resolves the Cou- 
lomb energy problem (also known as the Nolen-Schiffer (NS) 
anomaly). 


15217 (DOE/ER/10565—10, pp 77-80) Small-amplitude 
vibrations and propagation of quasi-particles in nuclear 
matter. Tang, H.H.K.; Siemens, P.J. Aug 1985. NTIS, PC 
A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The authors apply their quantum kinetic theory in a nuclear- 
matter model to study the scatterings and damping of quasi-parti- 
cles in the nuclear medium. They solve for the time-dependent so- 
lutions. The input of the theory is an effective two-body interaction 
which is parametrized to reproduce bulk properties of the nuclear 
matter. It consists of a zero-range part which leads to a density-de- 
pendent part in the Hartree field and a finite-range part, which 
gives non-zero contributions in the collision term. 


15218 (DOE/ER/10565—10, pp 80-82) Quantum kinetic 
theory for nuclear dynamics in low- and intermediate-energy 
regions. Tang, H.H.K.; Siemens, P.J. Aug 1985. NTIS, PC 
A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Starting from an extended time-dependent mean-field theory, 
we derive a generalized Boltzmann equation which includes both 
the mean-field dynamics and the two-body collisions due to the re- 
sidual interaction. This provides a unified microscopic framework 
for the study of nuclear dynamics in both low- and intermediate- 
energy regions. In sharp contrast with the former works, we do not 
make any unsystematic classical assumptions about the Green's 
functions. By invoking quantum-mechanical causality, we are able 
to express the collision term exactly as a product of a Pauli block- 
ing factor local in time and a memory kernel which incorporates 
the time integration over the past history of the system. Then, by 
replacing the true propagators by static mean-field propagators in 
the memory kernel, we are able to evaluate the time integral explic- 
itly. This leads to a Boltzmann equation, which is now local in 
time, but retains many of the quantum effects of the original colli- 
sion term. 


15219 (DOE/ER/10565—10, pp 87) Clustering in 
quark-gluon plasmas. Heinz, U.; Lopez, J.A.; Parikh, J.C.; 
Siemens, P.J. Aug 1985. NTIS, PC A07/MF AOl. File 
Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

It is expected that relativistic heavy ion collisions will lead 
to the deconfinement of the constituents of nuclear matter and for- 
mation of the Quark-Gluon plasma. If this turns out to be true, it is 
of upmost importance to understand the interactions taking place 
among the different elements of this plasma since these determine 
the way the plasma will hadronize. The interactions in the plasma 
are believed to lead to color charge polarization and Debye screen- 
ing modifying the hadronization of the plasma. Because of the non- 
abelian nature of QCD the interaction in this deconfined phase de- 
pends on the color of the interacting quarks and gluons. We are 
currently engaged in efforts to obtain the behavior of screening as a 
function of temperature, density, and distance from a test charge. 
Our work involves using a covariant form of the fluctuation-dissi- 
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pation theorem to sum these one-loop contributions to yield an 
RPA result. From this work we expect to get a better understand- 
ing of the behavior of the plasma and get clues of the hadronization 
process as well as of its possible signatures. 


15220 (DOE/ER/10565—10, pp 85-87) Lepton-nucleus 
deep inelastic scattering. Akulinichev, S.V.; Shlomo, S.; Ku- 
lagin, S.A.; Vagradov, G.M. Aug 1985. NTIS, PC A07/MF 
A01. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

The deviation between nucleon’s and nuclear deep inelastic 
structure functions (the EMC-effect) has received numerous expla- 
nations. Most of these assumed that the nucleon quark structure 
changes inside a nucleus, the appearance of multiquark configura- 
tions, the enhancement of the sea, etc. We show that the nuclear 
interactions of nucleons, resulting in their binding and Fermi 
motion, play an important role in deep inelastic lepton-nuclear scat- 
tering. We find that this can qualitatively explain the EMC-effect 
without additional assumptions about changes of nucleon’s quark 
structure. In this paper we develop our earlier Fermi gas model es- 
timate. The nuclear part of the cross section is calculated using har- 
monic oscillator wave functions. 


15221 (DOE/ER/10565—10, pp 10-11) Testing the va- 
lidity of statistical models of fission fragment angular distri- 
butions. Schmitt, R.P.; Tirion, M. Aug 1985. NTIS, PC 
A07/MF AO1. File Number DE85017620. 

In Cyclotron-based nuclear science. Progress report, April 1, 
1984-March 31, 1985. 

Recently, considerable attention has focused on the angular 
distributions of fragments produced in fission and fission-like reac- 
tions. This has been prompted by studies involving systems with 
high angular momenta, which are expected to have small or vanish- 
ing fission barriers. In a number of cases, the angular distributions 
have been found to be anisotropic, in apparent contrast to simple 
expectations based on the transition state (TSM) and the rotating 
liquid drop (RLDM) models. It is possible, however, that, under 
the extreme conditions of high spins and high excitation energies, 
the angular distributions of fission fragments are not governed 
solely by the phase space associated with some critical shape, such 
as the saddle or the scission point. Dynamical effects may also play 
an important role. With this in mind, it would appear to be useful 
to develop methods to test the range of validity of statistical models 
such as the TSM and the SSM. We have developed a simple 
method for testing statistical models. The central idea is that the ex- 
istence of a statistically equilibrated configuration implies that the 
properties of the fragment spins depend on the emission angle. In 
particular, there is an angular dependence of the magnitude of the 
fragment spins which is governed by the same parameters that 
characterize the angular distributions. 


15222 (INIS-mf—9840) Structure of spin-isospin excita- 
tions in nuclei. Haerting, A. (Regensburg Univ. (Germany, 
F.R.). Naturwissenschaftliche Fakultaet 2 - Physik). 1984. 
113p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86780367. 


In this thesis properties of spin-isospin operators in nuclei are 
studied. Corresponding excited states carry the quantum numbers of 
the pion and couple therefore strongly to the virtual meson fields 
existing in the nucleus. The main emphasis in this thesis lies on the 
1* states in “*Ca at 10.23 MeV and in ®*Sr at 3.48 MeV, the (e,e’) 
form factors of which were measured over a large range of mo- 
mentum transfers. Many-particle calculations yield against the one- 
particle model an essential improvement of the description of these 
form factors. But in the first maximum always by about a factor 2 
too large values are obtained. Also the dependence on the momen- 
tum transfer cannot be explained correctly. The model space of 
these many-particle calculations must therefore be extended. We 
start from a shell-model calculation which regards many-particle- 
many-hole correlations completely in a relatively small model space 
and study furthermore nucleonic and non-nucleonic degrees of free- 
dom. 
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15223 (OU-NPL—74/84) Phenomenological neutron opti- 
cal potential. Fine structure aspects. Hodgson, P.E. (Oxford 
Univ. (UK). Nuclear Physics Lab.). 1984. 13p. NTIS (US 
Sales Only), PC A02/MF AOI. File Number DE86701093. 

The present status of the phenomenological neutron optical 
potential is briefly reviewed, with particular attention to the de- 
pendence on the nuclear asymmetry. It is shown that the conven- 
tional parametrisation is inadequate and some possible improve- 
ments are discussed. These improvements are of two types: firstly a 
more flexible global parametrisation and secondly some ways of in- 
corporating data relating to each particular nucleus. Two ways of 
doing this are proposed, using the RMS matter radius to improve 
the real potential and the nuclear level density to improve the 
imaginary potential. 


15224 Model-space nuclear matter calculations with the 
Paris nucleon-nucleon potential. Kuo, T.T.S.; Ma, Z.Y.; 
Vinh Mau, R. (Department of Physics, State University of 
New York at Stony Brook, Stony Brook, New York 11794). 
Physical Review [Section] C: Nuclear Physics; 33: No. 2, 717- 
724(Feb 1986). Contract AC02-76ER 13001. 

Using a model-space Brueckner-Hartree-Fock approach, we 
have carried out nuclear matter calculations using the Paris nu- 
cleon-nucleon potential. The self-consistent single particle spectrum 
from this approach is continuous for momentum up to k/sub M/, 
where k/sub M/roughly-equal2k/sub F/ is the momentum space 
boundary of our chosen model space. The nuclear matter average 
binding energy and saturation Fermi momentum given by our cal- 
culations are ~15.6 MeV and ~1.56 fm™4, respectively. When 
using the conventional Brueckner-Hartree-Fock approach with a 
spectrum which has a gap at k/sub F/, the corresponding results 
are ~11.5 MeV and ~1.50 fm™' The gain of approximately 4 
MeV in binding energy between the two calculations comes mainly 
from the *S; and ‘So partial wave channels. We have investigated 
the effect of adding an empirical density dependent central poten- 
tial to the Paris potential. It is found that the addition of such a 
potential whose strength is ~ 10% of the central component of the 
Paris potential is adequate in making the nuclear matter binding 
energy and saturation density in simultaneous agreement with the 
empirical values. 


15225 Formulation of elastic and inelastic breakup-fusion 
reactions, Udagawa, T.; Tamura, T. (Department of Phys- 
ics, University of Texas, Austin, Texas 78712). Physical 
Review [Section] C: Nuclear Physics; 33: No. 2, 494-503(Feb 
1986). 

The calculations, presented earlier for the elastic breakup- 
fusion reactions, is extended here to include inelastic breakup-fusion 
reactions. As we did before, we take the necessary precautions to 
eliminate unphysical contributions, which are otherwise mixed into 
the breakup amplitudes, due to the nonorthogonality between wave 
functions in the entrance and breakup channels. Related theories by 
Ichimura et al., and by Hussein and McVoy, are also discussed and 
it is shown that they retain such unphysical contributions. 


15226 Calculation of the (A-h, p-h) Landau parameter g/ 
sub A//sup prime/ from a many-body Hamiltonian including 
a and A degrees of freedom. Sagawa, H.; Lee, T.H.; Ohta, 
K. (National Superconducting Cyclotron Laboratory, 
Michigan State University, East Lansing, Michigan 48824). 
Physical Review [Section] C: Nuclear Physics; 33: No. 2, 629- 
633(Feb 1986). Contract W-31-109-ENG-38. 

The (A-h, p-h) Landau parameter g/sub A//sup prime/ has 
been calculated in the reaction matrix theory using a model Hamil- 
tonian for 7, N, and A. The main feature of the calculation is that 
the chosen NN—NA transition potential is consistent with the NN 
scattering data up to the energy region where NN—--NA—a7NN 
pion production can take place. Our result, g/sub A/’ = 0.36, 
agrees qualitatively with a previous calculation based on the meson- 
exchange potential and simple hard-core correlations. 
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15227 Model-independent error analysis of K* -nucleus 
elastic scattering. Lumpe, J.D.; Ray, L. (Department of 
Physics, The University of Texas at Austin, Austin, Texas 
78712). Physical Review [Section] C: Nuclear Physics; 33: No. 
2, 665-672(Feb 1986). 

Recent studies have demonstrated the enhanced sensitivity of 
K* mesons to interior nuclear matter distributions compared to that 
of protons at similar momenta. An approximately model-independ- 
ent error analysis technique, similar to that used in analyses of elec- 
tron scattering data, has been applied to K*-nucleus elastic scatter- 
ing at 442 and 991 MeV. The primary result of this work is that the 
momentum transfer range and statistical quality of data necessary to 
provide meaningful new constraints on the distribution of nuclear 
matter in the interior of large nuclei is specified. The model de- 
pendence of this approach for hadron-nucleus scattering is consid- 
ered and shown to be negligible. 


15228 Relativistic effects in three-body bound states. 
Gloeckle, W.; Lee, T.H.; Coester, F. (Institut fuer Theore- 
tische Physik, Ruhr-Universitat Bochum, Bochum, Federal 
Republic of Germany). Physical Review [Section] C: Nuclear 
Physics; 33: No. 2, 709-716(Feb 1986). Contract W-31-109- 
ENG-38. 

We formulate relativistic and nonrelativistic two-particle dy- 
namics in such a manner that the two-body binding energies are the 
same for both. We then formulate and solve the relativistic Fad- 
deev equations for a simple s-wave potential (Malfliet-Tjon V). The 
relativistic effects are small (about 3%) and reduce the three-body 
binding energy. The expectation value of the relativistic energy op- 
erator with the nonrelativistic wave function is a fairly good ap- 
proximation, but approximate expressions involving expansions in 
powers of the momentum are shown to be quite unreliable. 


15229 Fission fragment angular distributions. Rossner, 
H.; Huizenga, J.R.; Schroeder, W.U. (Hahn-Meitner-Institut 


fuer Kernforschung, 1000 Berlin 39, Federal Republic of 
Germany). Physical Review [Section] C: Nuclear Physics; 33: 
No. 2, 560-575(Feb 1986). 

A statistical scission model is developed and applied to frag- 
ment angular distributions from alpha- and heavy-ion-induced fis- 
sion. Although the formal equations for fragment angular distribu- 
tions in the statistical scission and transition-state models are of the 
same structure, the variances in the distribution of angular momen- 
tum projections on the fission direction are established at very dif- 
ferent stages of the fission process in the two models. The statistical 
scission model predicts angular distributions in reasonable agree- 
ment with those measured for heavy-ion-induced fission of some re- 
action systems where the fission barrier has vanished or is very 
small relative to the nuclear temperature. For a number of these 
systems, the transition state model is inapplicable. The statistical 
scission model, however, predicts the variance to have too weak an 
energy dependence, possibly indicating dynamical effects. Inclusion 
of pre- and post-scission particle emission and asymmetric fission 
does not completely remove this discrepancy. The transition state 
model gives a better representation of fragment angular distribu- 
tions from alpha-particle-induced fission of several targets (low-spin 
systems) as a function of fissility parameter. The large effective var- 
iances, deduced for systems with large spin and no fission barrier, 
are inconsistent with the concepts of ‘fast’ or “pre-equilibrium”’ fis- 
sion, occurring on a time scale too short for relaxation of the tilting 
mode. Some of the present discrepancies between the effective var- 
iances deduced from fragment angular distributions and those cal- 
culated with the statistical scission model may be due to small con- 
tributions of incomplete fusion followed by fission or due to se- 
quential fission. 


15230 Exclusion effect of a strong, short-range, ae 
real potential. Alberg, M.A.; Wilets, L. of 
Physics, Seattle University, Seattle, Washington 98122 a 
Institute for Nuclear Theory, Department of Physics, FM- 
15, University of Washington, Seattle, Washington 98195). 
Physical Review [Section] C: Nuclear Physics; 33: No. 2, 736- 
738(Feb 1986). 

The effects of strong, short-range attraction in exotic atoms 
are considered in a simplified model. The model consists of a spher- 
ical box of radius b which contains a strong, short-range, real po- 
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tential well of radius a. Its eigenvalue spectrum has two parts: neg- 
ative energy, strongly bound “nuclear” states, and positive energy 
“atomic” states. It is found that the primary effect of the attractive 
potential on positive energy states is to exclude the wave function 
from the well. The eigenvalues of these states, identified with ex- 
perimentally observed atomic states, are thereby shifted upward to 
the values expected for a smaller box of radius (b-a). Implications 
for analysis of exotic atom spectra are discussed. 


15231 Nuclear response function in the Mori formalism. 
Ayik, S. (Joint Institute for Heavy Ion Research, Holifield 
Heavy-Ion Research Facility, Oak Ridge, Tennessee 37831). 
Physical Review Letters; 56: No. 1, 38-41(6 Jan 1986). Con- 
tract AS05-76ER04936. 

The Mori formalism is used to study the nuclear response 
function at finite temperatures. This formalism rather naturally 
leads to an extension of the zero-temperature random-phase ap- 
proximation for finite temperatures, and it provides a prescription 
for the calculaton of the damping widths of vibrational states at 
finite temperatures. 


15232 Photon bremsstrahlung from ultrarelativistic nucle- 
ar collisions. Ko, C.M.; Wong, C. (Joint Institute for Heav 
Ion Research, Holifield Heavy Ion Research Facility, Oak 
Ridge, Tennessee 37831). Physical Review [Section] C: Nucle- 
ar Physics; 33: No. 1, 153-155(Jan 1986). 

The photon bremsstrahlung spectra from nucleus-nucleus 
collisions at ultrarelativistic energies are calculated using the proton 
spectra obtained in a multiple scattering model. At small laboratory 
angles they are sensitive to the law of stopping when nucleons of 
one nucleus pass through the other nucleus. 


15233 Determination of an effective radius from the 
gamma-ray multiplicities in fusion reactions. Balantekin, 
A.B.; Reimer, P.E. (Physics Division, Oak Ridge National 
Laboratory, Oak Rid ge, Tennessee 37831). Physical Review 
[Section] C: Nuclear Physics; 33: No. 1, 379-381(Jan 1986). 
Contract AC05-840R21 400. 


The gamma-ray multiplicity and the fusion cross-section 
data, together, are used to determine the effective radius employed 
in a previously developed inversion procedure. Implications on the 
relationship between the gamma-ray multiplicity and the average 
angular momentum are pointed out. 


15234 Medium energy probes and the interacting boson 
model of nuclei. Ginocchio, J.N.; Otsuka, T.; Amado, R.D.; 
Sparrow, D.A. (Theoretical Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physical 
190. [Section] C: Nuclear Physics; 33: No. 1, 247-259(Jan 
1986). 


The Glauber approximation for medium energy scattering of 
hadronic projectiles from nuclei is combined with the interacting 
boson model of nuclei to produce a transition matrix for elastic and 
inelastic scattering in algebraic form which includes coupling to all 
the intermediate states. We present closed form analytic expressions 
for the transition matrix elements for the three dynamical symme- 
tries of the interacting boson model. We show the effect of channel 
coupling on the elastic and inelastic differential cross sections for 
proton scattering on nuclei which behave like.a spherical quadru- 
pole vibrator, a ‘y-unstable rotor, and both prolate and oblate axial- 
ly symmetric rotors. 


15235 Determination of the neutron and proton effective 
charges in the quadrupole operator of nuclear collective 
models. Ginocchio, J.N.; Van Isacker, P. (Theoretical Divi- 
sion, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
33: No. 1, 365-367(Jan 1986). 

We discuss the reliability of the determination of the neutron 
and proton effective charges in nuclear collective models from ex- 
perimental effective neutron and proton matrix elements for the 0;* 
to 2;* transition 
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15236 Is there a consistent theory of large-amplitude col- 
lective motion?. Dang, G.D.; Klein, A. (Laboratoire de Phy- 
sique Theorique et Hautes Energies, Universite de Paris- 
Sud, 91405 Orsay, France). Physical Review Letters; 55: No. 
21, 2265-2268(18 Nov 1985). 

Villars’s equations, first derived from the adiabatic limit of 
time-dependent Hartree-Fock theory, are presented here as a set of 
exact conditions for the decoupling (in the adiabatic limit) of a sub- 
system from a classical Hamiltonian system. It is emphasized that 
these equations do not incorporate all the required decoupling con- 
ditions. By combining the additional requirements with Villars’s 
equations, we obtain a mathematically complete system, which will 
yield exact solutions where such exist, but which can also be ap- 
plied to cases of approximate decoupling. 


15237 Spin-orbit interaction in strongly deformed nu- 
clides. Chasman, R.R.; Wilkins, B.D. (Argonne National 
Lab., IL). Physics Letters [Section] B; 149: No. 6, 433-435(27 
Dec 1984). 

Mass yields observed in asymmetric fission are used to con- 
strain the parameterization of the spin-orbit term of the neutron 
single particle potential at large deformations. (orig.). 


15238 High nuclear temperatures by antimatter-matter 
annihilation. Strottman, D.; Gibbs, W.R. (Los Alamos Na- 
tional Lab., NM). Physics Letters [Section] B; 149: No. 4/5, 
288-292(20 Dec 1984). 

Using two rather different approaches the temperature of nu- 
clear matter has been calculated as a function of the momentum of 
incident antiprotons and antideuterons. The results of this study 
show that a high temperature can be achieved by raising the beam 
momentum above 2 GeV/c. For incident momentum of the order 
of 6 GeV/c, temperatures of the magnitude necessary to study the 
possible quark-gluon plasma phase transition are reached. (orig.). 
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15239 (AD-A—159281/5/XAB) Electromagnetic shield- 
ing measurements - NMR (nuclear magnetic resonance) enclo- 
sure, University of Alabama at Birmingham. Technical report. 
Hooks, B.L.; Aughinbaugh, D.W. (Army Missile Command, 
Redstone Arsenal, AL (USA). Test and Evaluation Direc- 
torate). 21 Dec 1984. 36p. NTIS, PC A03/MF AO1. 

These are the results of an EMI (Electromagnetic Shielding 
Measurements) shielding effectiveness test of the screened enclosure 
to be used for the Nuclear Magnetic Resonance Chamber at the 
University of Alabama in Birmingham. 


15240 (AD-A—159355/7/XAB) Lindhard, Nielsen, and 
Scharff method of obtaining approximate cross sections. 
Memorandum report. Mueller, G.P. (Naval Research Lab., 
Washington, DC (USA)). 10 Sep 1985. 18p. (NRL-MR— 
5624). NTIS, PC A02/MF AOl1. 

Scattering theory gives an exact expression for generating a 
differential cross section from a known inter-particle potential and, 
conversely, if one has a cross section, there is an exact inversion 
process that yields the potential that is its counterpart. Lindhard, 
Nielsen and Scharff (LNS) developed an approximate method to 
generate cross sections. Their Thomas-Fermi cross section is widely 
used in atomic scattering and radiation damage calculations. In this 
report the author describes the three approximations that make up 
the LNS method and the corresponding (approximate) inversion 
process. Several examples are furnished, including ones that demon- 
strate the utility of starting with a cross section and using the sim- 
plified inversion process to generate the corresponding approximate 
potential 


15241 (AD-A—159487/8/XAB) New generation of panel 
programs for radiation-diffraction problems. Breit, S.R.; Scla- 
vounos, P.D.; Newman, J.N. (Massachusetts Inst. of Tech., 
Cambridge (USA). t. of Ocean Engineering). 1985. 14p. 
NTIS, PC A02/MF AOl1. 
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Two computer programs were developed to analyze wave 
interactions with three-dimensional bodies. The first program, for 
spheroidal bodies, uses special panels to represent the exact body 
shape. The second program, based on flat quadrilateral panels, is 
applicable to arbitrary bodies. Green’s theorem is employed with 
sources and normal dipoles on the body surface, and the subroutine 
FINGREEN is used to evaluate these singularities. Extensive com- 
parisons are made for the heave added-mass and damping coeffi- 
cients of a spheroid and an axisymmetric cylinder. Collocation and 
Galerkin techniques are compared, and Richardson extrapolation is 
shown to be an effective method for improving the accuracy with- 
out increasing the number of panels. Error tables are presented for 
these different approaches to show the effect on the final accuracy 
of varying the number of panels. Special studies are made in the 
vicinity of the first irregular frequency. 


15242 (AD-B—093042/0/XAB) Introduction to the phys- 
ics of the HETC/LHI/SGS Code/ 


port code. Final report. Dietz, D. (Air Force Weapons Lab., 
Kirtland AFB, NM (USA)). Apr 1985. 38p. (A TR— 
84-148). NTIS, PC A03/MF AO1. 

The physics of the three-dimensional, Monte Carlo, general 
combinatorial geometry High Energy Transport Code (HETC)/ 
Light Heavy Ion (LHI)/Spallation Gamma Source (SGS) radiation 
transport code system, used to transport neutrons, protons, pions, 
muons, photons, < or = deuterons, tritons, He3’s, alpha particles, 
and other light heavy nuclei with 5 < or = A < or = 10 through 
complex materials and geometries, is discussed at an introductory 
level. The term system is used because HETC/LHI/SGS is really a 
collection of three and one-half separate codes linked together: (1) 
HET, which transports high-energy neutrons ( approx. > 15 
MeV), protons, pion, and muons; (2) SGS, which calculates the en- 
ergies of the gamma-ray photons emitted in the final de-excitation 
of the excited residual nucleus remaining after a non-elastic nu- 
cleon-nucleus or pion-nucleus collision in HET (note SGS is not 
itself a transport code); (3) MORSE, which transports low energy 
neutrons ( approximately < 15 MeV) and does all photon trans- 
port; and (3 1/2) LHI, an addition to HET to allow the partial 
transport of high-energy light heavy projectiles with 2 < or = A 
< or = 10. The MORSE code is not discussed. 


15243 (CNEA-NT—13/84) Acceleration methods and 
models in Sn calculations. Sbaffoni, M.M.; Abbate, M.J. (Co- 
mision Nacional de Energia Atomica, San Carlos de Bari- 
loche (Argentina). Centro Atomico Bariloche). 1984. a 
(In Spanish). NTIS (US Sales Only), PC A03/MF AO1. F 
Number DE86700595. 

In some neutron transport problems solved by the discrete 
ordinate method, it is relatively common to observe some particu- 
larities as, for example, negative fluxes generation, slow and inse- 
cure convergences and solution instabilities. The commonly used 
models for neutron flux calculation and acceleration methods in- 
cluded in the most used codes were analyzed, in face of their use in 
problems characterized by a strong upscattering effect. Some spe- 
cial conclusions derived from this analysis are presented as well as 
a new method to perform the upscattering scaling for solving the 
before mentioned problems in this kind of cases. This method has 
been included in the DOT3.5 code (two dimensional discrete ordin- 
ates radiation transport code) generating a new version of wider ap- 
plication. 


15244 (INIS-mf—9626-Vol.1, pp 69-73) Broad beam at- 
tenuation in baryt concrete for 50 to 400 kVp X-rays. Ristic, 
D.; Markovic, P.; Vukovic, S. (Institut za Nuklearne Nauke 
Boris Kidric, Belgrade (Yugoslavia)). 1984. NTIS (US Sales 
Only), PC Al4/MF AOl. File Number DE85781216. 
(CONF-830995—Vol.1). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

Using broad beam geometry attenuation for baryt concrete 
have been measured and determined for X-ray tube potentials from 
50 to 400 kV. A special experimental arrangement and procedure, 
to meet the IEC recommendations for these measurements were 
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15245 (JAERI-M—84-177) BERMUDA-1DG: a one-di- 
mensional photon transport code. Suzuki, T.; Hasegawa, A.; 
Nakashima, H.; Kaneko, K. (Japan Atomic Energy Re- 
search Inst., Tokyo; Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Oct 1984. 
24p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86701084. 

A one-dimensional photon transport code BERMUDA-1DG 
has been developed for spherical and infinite slab geometries. The 
purpose of development is to equip the function of gamma rays cal- 
culation for the BERMUDA code system, which was developed by 
1983 only for neutron transport calculation as a preliminary ver- 
sion. A group constants library has been prepared for 30 nuclides, 
and it now consists of the 36-group total cross sections and second- 
ary gamma ray yields by the 120-group neutron flux. For the 
Compton scattering, group-angle transfer matrices are accurately 
obtained by integrating the Klein-Nishina formula taking into ac- 
count the energy and scattering angle correlation. The pair produc- 
tion cross sections are now calculated in the code from atomic 
number and midenergy of each group. To obtain angular flux distri- 
bution, the transport equation is solved in the same way as in case 
of neutron, using the direct integration method in a multigroup 
model. Both of an independent gamma ray source problem and a 
neutron-gamma source problem are possible to be solved. This 
report is written as a user's manual with a brief description of the 
calculational method. 


15246 (JAERI-M—84-214) PALLAS-1D(VID: a code for 
direct integration of transport equation in one-dimensional 
plane and spherical geometries. Takeuchi, K.; Tanaka, S. 
(Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Dec 1984. 81p. NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86701087. 

The PALLAS-1D (VII) program is the revised version of 
the PALLAS-PL, SP-Br code which has been developed in 1981 
on the basis of a method of direct integration of the Boltzmann 
transport equation to neutron and gamma-ray transport in one-di- 
mensional plane and spherical geometries. The PALLAS-1D (VID 
code can treat transport of both neutrons and gamma rays, in par- 
ticular of secondary gamma rays including the bremsstrahlung and 
annihilation photons or secondary photons from nuclear reactions 
of neutrons. The document gives a full description of theoretical 
calculation, input and output data, as well as code implementation 
information and the input description of several sample problems. 


15247 (JAERI-M—84-227) Shielding experiments for 
evaluating a shielding safety evaluation code system for spent 
fuel processing facilities, (5). Measurement of the neutron in- 
tensity emitted from PWR spent fuel. Tanaka, S.; Sakamoto, 
Y.; Nakashima, H.; Sekita, N.; Naito, Y.; Yamaji, A. (Japan 
Atomic Energy Research Inst., Tokyo; Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
tablishment). Dec 1984. 23p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86700959. 

Measurements of neutron source intensity in PWR spent fuel 
samples were made according to the experiment plan to confirm 
the reliability of a shielding safety evaluation code system and data 
libraries. The purpose of the experiments is to obtain the experi- 
mental data of the neutron source intensity required for analyzing 
the series of shielding experiments, and to get the benchmark data 
on neutron source intensity in spent fuel to evaluate the calculation 
codes such as ORIGEN and ORIGEN2. Small size samples of 
spent fuel were taken out from the upper, the middle and the lower 
parts of a PWR spent fuel assembly with an average burnup of 
about 36000 MWd/t, and their neutron emission rates were abso- 
lutely measured with a *°*Th fission counter. The error of the 
measurement was estimated within 7--8 per cent. 


15248 (LA—10288-PR, pp 50-52) Kinematic kerma fac- 
tors. MacFarlane, R.E. Jan 1985. NTIS, PC AO5/MF AOI. 
File Number DE85010331. 

In Applied nuclear science research and development. Semi- 
annual progress report, October 1, 1983-May 31, 1984. 

The HEATR module of NJOY computes heat production 
by energy-balance (usually); that is, it assumes that the energy 
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available for charged-particle emission and nuclear recoil can be 
obtained from the available energy (E + Q) minus the energy car- 
ried away by neutrons (E/sub n/) and the energy carried away by 
photons (anti E/sub y/). If there are errors in either anti E/sub n/ 
or anti E /sub y/, the local heating will be incorrect. In a large 
enough system, this heating error will be exactly compensated for 
by photon energy deposition, and the correct result for total heat- 
ing will be obtained. However, in very small systems where most 
of the photons escape, the local heating can have very large errors 
resulting from a lack of energy conservation in the nuclear data 
evaluation. Accurate values for this local heating can be computed 
for some reactions by kinematics (radiative capture, elastic and in- 
elastic neutron scattering). Reactions that emit charged particles are 
more difficult because the ENDF/B files do not contain the re- 
quired particle spectra or angular distributions. Nevertheless, it is 
possible to establish an upper limit for the kinematic kerma factor 
by assuming that such reactions emit no photons. The HEATR 
module has been modified to add kinematic kerma factors comput- 
ed in this way to the NJOY calculational path. This means that 
they are available for either multigroup or Monte Carlo processing. 


15249 (NUCLEBRAS-CDTN—466) Interferences in re- 
actor neutron activation analyses. Maretti Junior, F. (Centro 
de Desenvolvimento da Tecnologia Nuclear, Belo Hori- 
zonte (Brazil)). 1983. 72p. (In Portuguese). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86780332. 

It has been shown that interfering reactions may occur in 
neutron activation analyses of aluminum and zinc matrixes, com- 
monly used in nuclear areas. The interferences analysed were: 
Al?713 (n, a) Na**41, and Zn®30 (n, p) Cu®‘29. The method used was 
the non-destructive neutron activation analysis and the spectra were 
obtained in a 1024 multichannel system coupled with a Ge(Li) de- 
tector. Sodium was detected in aluminum samples from the reactor 
tank and pneumatic transfer system. The independence of the 
sodium concentration in samples in the range of 0 - 100 ppm is 
shown by the attenuation obtained with the samples encapsulated in 
cadmium. 


15250 (SAND—85-1273) ETBFCT: a solver for one-di- 
mensional transport equations. Gross, R.J.; Baer, M.R. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1985. Contract AC04-76DP00789. 48p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86002016. 

A robust numerical technique for solving a wide class of 
one-dimensional transport-dominated problems is presented. The 
method is a finite-difference technique called flux-corrected trans- 
port (FCT) that preserves stability without sacrificing accuracy by 
exploiting the property of positivity. The specific algorithm, 
ETBFCT, developed by Boris at the Naval Research Laboratory, 
has been vectorized for execution on the Cray Computer. A single 
call to ETBFCT solving a transport equation on a 100 node mesh 
typically takes less than 0.001 cpu second on the Cray. ETBFCT 
has been modularized to be used as a library routine. The method- 
ology and theory of FCT is discussed, enabling the potential user 
to make an informed judgment as to the usefulness of the method. 
The routines comprising the FCT algorithm and the mechanics for 
their use are then described. Finally, two example transport prob- 
lems are solved to illustrate the use of ETBFCT. Fortran listings of 
the algorithm are included. 


15251 (ZfK—547) Fundamentals of the Monte-Carlo- 
Codes SMO and EMO for flux and shielding calculations. 
Barz, H.U. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)). Jan 1985. 
2lp. (In German). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86700533. 

The different multigroup codes - SMO for undercritical sys- 
tems with given outer source distribution and possible additional 
fission and - EMO for critical problems with additional k/sub eff/- 
calculation are described within their main possibilities and used 
methods, including data preparation, geometrical kind of systems 
and permitted symmetries. Much attention is given to the proper 
game and estimation to obtain small variances of the estimated re- 
sults. Some analytical calculations were performed, which are the 
basis of the eventually used methods of variance reduction (cou- 
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pling of geometric and collision point splitting and statistical esti- 
mation together with quotasampling). The methods of approximate 
calculation of the needed favourable weights for different regions 
and groups using the given or special versions of the codes are dis- 
cussed. 


15252 Total charged-particle emission cross sections for 
9.4- and 11-MeV neutron bombardment of type 316 stainless 
steel. Ahmad, M.; Graham, S.L.; Grimes, S.M.; Saraf, S.K.; 
Stricklin, S.; Satyanarayana, H. (John E. Edwards Accelera- 
tor Laboratory, Ohio University, Athens, OH). Nuclear Sci- 
ence and Engineering; 90: No. 2, 311-319(Jul 1985). 

Total cross sections for the emission of protons and alpha 
particles have been measured for 9.4- and 11-MeV neutrons inci- 
dent on a 4.11 mg/cm? thick Type 316 stainless steel target. A 
newly developed charged-particle time-of-flight spectrometer was 
used to obtain (n, xp) and (n, xa) cross-section data. The measured 
gas-production cross sections have been compared with the values 
predicted on the basis of measured or calculated cross sections of 
the constituent materials. 


15253 A nodal diffusion technique for synthetic accelera- 
tion of nodal S /sup n/ calculations. Khalil, H. (Argonne 
National Laboratory, Argonne, IL). Nuclear Science and 
Engineering; 90: 263-280(Jul 1985). 

A diffusion theory method is developed for synthetic accel- 
eration of nodal S /sub n/ calculations in multidimensional Carte- 
sian geometries. The diffusion model is derived from the spatially 
continuous diffusion equation by applying spatial approximations 
that are P’ expansions of the corresponding approximations made in 
solving the transport equation. The equations of the diffusion model 
are formulated in a way that permits application of existing and 
highly efficient nodal diffusion theory techniques to their numerical 
solution. Test calculations for several benchmark problems in X-Y 
geometry are presented to illustrate the efficiency and stability of 
the acceleration metho when applied to a “constant-linear” nodal 
transport approximation. The method is shown to yield pointwise 
flux convergence of 10~‘ in fewer than ten synthetic iterations for 
all problems considered and to require substantially less computa- 
tional effort than unaccelerated solutions. 
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15254 (GR—84-20) Advice concerning radiation protec- 
tion in the Netherlands; the ICRP recommendations in prac- 
tice. Made by a commission of the Dutch Board of Health. 
(Gezondheidsraad, The Hague (Netherlands)). 17 Jul 1984. 
187p. (In Dutch). NTIS (US Sales Only), PC A09/MF A0O1. 
File Number DE86700957. 

In 1977 the International Commission on Radiological Pro- 
tection (ICRP) published its recommendations known as ICRP-26. 
In this report, the principal recommendation made by the Commit- 
tee of the Dutch Board of Health is the overall implementation in 
the Netherlands of the ICRP-26 results. The Committee considers 
publication 26 to be a vast improvement over the previous issues 
due to its consistency. The system of dose limitation is adopted to- 
gether with the justification and optimisation procedures. Also a 
classification system is proposed for radiological work, workers and 
working conditions. The same applies to medical work. Limitation 
of radiological exposure can only be achieved by incorporating the 
medical applications. The main conclusion of this report is that the 
implementation of the new recommendations will not render condi- 
tions of work less safe than they were before. (orig.). 4 figures, 14 
tables. 


15255 (INIS-SU—315, pp 285-289) Development and 
study on the standard complex for neutron flux and flux den- 
sity measurements. Shcheblov, V.T.; Ramendzhik, Z.A.; 
Stukov, G.M. 1984. (In Russian). NTIS (US Sales Only), 
PC A18/MF AOl. File Number DE86780375. (CONF- 
8310228—Vol.4). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 
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The new primary state standard in the field of neutron meas- 
urements has been developed. The complex of measuring means 
forming a part of the standard provides a reproduction of the neu- 
tron flux unit within the range of 10° up to 10° s' at neutron energy 
from 4x10”! up 2.4x10'? g (0.025 eV-10 MeV). To increase the ac- 
curacy of neutron flux measurements three independent techniques 
have been conducted: recording of accompaining particles *He and 
*He from the T(a, n)*He and D(@, n)*He reactions, manganese ac- 
tivation in aqueous solution of manganese sulfate and activation of 
gold foils in water. 


15256 (JAERI-M—84-232) Measurement of specifica- 
tions of x-ray quality for calibration. Yamaguchi, Y.; Mihara, 
A.; Chida, T.; Minami, K. (Japan Atomic Energy Research 
Inst., Tokyo; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Jan 1985. 30p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86700960. 

The filtered continuous X-rays are often used for the calibra- 
tion and measurement of the energy response of y-ray dosemeter 
and dose ratemeter. These X-rays are easily made and sufficiently 
available for the measurement which does not require the strictly 
monoenergetic X-ray beam. It is necessary for the employment of 
continuous X-rays to specify the X-ray qualities such as representa- 
tive energy and degree of filtration. This report describes a meas- 
urement of some specifications of the X-ray quality for a X-ray 
generator with 50 -- 120 kV of tube potential and a comparison be- 
tween existing and ISO-4037 proposing expressions on the X-ray 
quality. According to the resolution of X-ray spectrum, we made 
four different X-ray quality sets : Wide, Middle, Narrow, and 
Extra-narrow spectrum series. The information described here 
about the filtered X-rays will be of use for the calibration and meas- 
urement of energy response of the health physics instruments. 
(J.P.N.). 


15257 (NVO—224, pp 59-69) Why the Plumbbob gamma 
decay (PGD) curve is an incorrect model for external gamma- 
exposure rate as a function of time: a comment on continental 
close-in fallout: its history, measurement, and characteristics. 
Anspaugh, L.R. (Lawrence Livermore National Lab., CA). 
1985. NTIS, PC A16/MF AO1. File Number DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

During atmospheric testing of nuclear devices in the 1950s, 
the primary measurement upon which external gamma exposure 
could be calculated was the external exposure rate. Integration of 
the external exposure rate requires a model of how the rate de- 
creases with time. Typically, the approximation was used that expo- 
sure rate decreased as the negative 1.2 power of time, and later, ad- 
ditional factors were added to describe weathering. However, for 
the Plumbbob series, a different model was used and was based 
upon laboratory measurements of the gamma-emission rate of small 
samples of fallout. This model is described in the preceding paper 
and became known as the Plumbbob gamma decay (PGD) curve. 
The use of this PGD model leads to integrated exposures higher by 
factors of 1.5 to 2.0 compared to those calculated with the previ- 
ously used model. In this paper, data on external gamma-exposure 
rate measured in the field following the Smoky event of the Plumb- 
bob series are compared to both models. The author concludes that 
the Plumbbob gamma decay curve does noi fit the actual data, and 
that the traditional T/sup -1.2/ approximation, modified for weath- 
ering, is a better representation of the data. 8 references, 5 figures. 


15258 (NVS—84-3) Dosimetry of internal contamination 
according to the ICRP-30 model. (Nederlandse Vereniging 
voor Stralingshygiene, Eindhoven; International Radiation 
Protection Association, Washington, DC (USA)). Jan 1984. 
168p. (In Dutch). NTIS (US Sales Only), PC A08/MF A0O1. 
File Number DE86700944. 

Standards for internal contamination are elaborated starting 
from publications of International Commission for Radiation Pro- 
tection (ICRP-26 and 30). First, the ICRP limits with respect to in- 
ternal contamination are presented (ICRP-2, -26 and -30). A calcu- 
lation is carried out of cumulative dose equivalents; of annual limits 
of intake; and of the maximum permissible air concentration. Using 
a compartmental model of the gastrointestinal tract, the internal 
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contamination via this way is calculated. Next, a lung deposition 
and decontamination study is presented and compared with other 
radiation hygienic models. The dosimetry of the skeleton is investi- 
gated on the base of the ICRP-30 model. The final part of the 
report includes several examples of dosimetric calculations and 
problems as a training of the practical radiation hygienist. (G.J.P.). 


15259 (PB—85-242642/XAB) Committee on Interagency 
Radiation Research and policy coordination - first annual 
report, June 30, 1985. (Office of Science and Technology 
Policy, Washington, DC (USA)). 30 Jun 1985. 15p. NTIS, 
PC A02/MF AOl1. 

This is the first annual report of the Committee on Inter- 
agency Radiation Research and Policy Coordination (CIRRPC). 
CIRRPC was established on April 9, 1984, by Dr. George A. 
Keyworth, II, Science Advisor to the President and Director of the 
Office of Science and Technology Policy (OSTP). CIRRPC re- 
placed the Committee on Interagency Radiation Policy and was as- 
signed responsibilities of the former Interagency Radiation Re- 
search Committee and former Radiation Policy Council. CIRRPC 
is chartered under the Federal Coordinating Council for Science, 
Engineering and Technology (FCCSET). Its overall charge is to 
coordinate radiation matters between agencies, evaluate radiation 
matters between agencies, evaluate radiation research, and provide 
advice on the formulation of radiation policy. 
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15260 (AECL—8108) Progress report: Chemistry and 
Materials Division, 1983 January 1-June 30. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Aug 1983. 145p. (PR-CMa—64). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE84901666. 
The research programs in solid state science, analytical and 
physical chemistry and materials science are outlined for the first 
half of 1983. Studies are being carried out in the areas of surface 
science, isotope separation and irradiation effects on zirconium. 


(BNL—37534) Electron band theory predictions 
and the construction of phase . Watson, R.E.; Ben- 
nett, L.H.; Davenport, J.W.; Weinert, M. (Brookhaven Na- 
tional Lab., Upton, NY (USA); National Bureau of Stand- 
ards, Washington, DC (USA)). 1985. Contract AC02- 
76CHO00016. 14p. (CONF-8510168—8). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86005811. 

From TMS/AIME fall meeting; Toronto, Canada (13 Oct 
1985). 

D The a priori theory of metals is yielding energy results 
which are relevant to the construction of phase diagrams - to the 
solution phases as well as to line compounds. There is a wide range 
in the rigor of the calculations currently being done and this is dis- 
cussed. Calculations for the structural stabilities (fec vs bec vs hcp) 
of the elemental metals, quantities which are employed in the con- 
structs of the terminal phases, are reviewed and shown to be incon- 
sistent with the values currently employed in such constructs (also 
see Miodownik elsewhere in this volume). Finally, as an example, 
the calculated heats of formation are compared with experiment for 
PtHf, IrTa and OsW, three compounds with the same electron to 
atom ratio but different bonding properties. 


15262 (LBL—20068) Second-harmonic generation from 
sub-monolayer molecular adsorbates using a c-w diode laser: 
Maui surface experiment. Boyd, G.T.; Shen, Y.R.; Hansch, 
T.W. (California Univ., Berkeley (USA). Dept. of Physics; 
Lawrence Berkeley Lab., CA (USA); Stanford Univ., CA 
(USA). Dept. of Physics). Jun 1985. Contract AC03- 
76SF00098. 4p. (CONF-850605—7). NTIS, PC A02/MF 
A0l1; 1; GPO . File Number DE86002885. 

From 7. international conference on laser spectroscopy; 
Maui, HI, USA (24 Jun 1985). 

Opti tical second-harmonic generation (SHG) can be an ex- 
tremely sensitive tool for surface studies. The technique is capable 
of probing adsorbed molecules at various interfaces. It is based on 
the idea that SHG is forbidden in a medium with inversion symme- 
try, but necessarily allowed at a surface. To see such a surface non- 
linear optical effect, high laser intensity is often needed. Thus, in 
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the experiments reported so far, pulsed lasers were used exclusive- 
ly. From the consideration for practical applications, however, the 
technique would look much more attractive if the bulky pulsed 
laser can be replaced by a simple inexpensive c-w diode laser. This 
paper describes the first demonstration of surface SHG with a c-w 
laser. 3 refs., 1 fig. 


15263 (UCID—20620) Molecular dynamics studies of 
energy transfer processes in crystal systems. Annual summary 
report. Karo, A.M.; Walker, F.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Dec 1985. Contract W-7405-ENG- 
48. 9p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE8 917. 

During the preceding contract period, our molecular dynam- 
ics codes have been significantly extended to allow for a monitor- 
ing of local variables, such as energy, as a function of time for any 
selected region, or for the entire ensemble of interacting particles. 
In this way we can observe the manner in which energy flows into 
and out of any particular unit, and, in the case of a polyatomic unit, 
the energy flux between different degrees of freedom. Further com- 
pacting of the flux data has been found desirable and is accom- 
plished by computing the temporal Fourier transforms. This can be 
done for varying time intervals and the whole history reduced to a 
manageable number of figures. Thus, the frequency fingerprints for 
a given system can be presented before, during, and after shock 
front transit through the tagged system. For a one- or two-atom 
unit one can completely specify the state of the system by giving its 
center-of-mass energy, its rotational energy about the center of 
mass, and its vibrational energy. We have chosen to separate the 
total energy of any assembly into these constituents. This is a per- 
fectly valid separation and no approximations are involved. Howev- 
er, the energy components are not constants of the motion, and 
even for a two-body system the vibrational and rotational motions 
are coupled by the Coriolis coupling which can be very strong. 14 
refs. 


15264 (UPTEC—84-107-R) Annual report 1983/1984. 
Division of Solid State Physics. (Uppsala Univ. (Sweden). 
Inst. of Tech.). Oct 1984. 50p. NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE86700603. 

This report gives a survey of the present research projects at 
the division of solid state physics, Inst. of Technology, Uppsala 
University. The projects fall within the fields of magnetism, i.e. spin 
glasses, ordered magnetic structures and itinerant electron magne- 
tism, as well as optics, i.e. properties of crystalline and amorphous 
materials for selective transmission and absorption in connection 
with energy-related research. 


15265 Effective medium approximation for elastic con- 
stants of porous solids with microscopic heterogeneity. Berry- 
man, J.G. (Lawrence Livermore National Laboratory, P. O. 
Box 808 L-201, Livermore, California 94550). Journal of Ap- 
plied Physics; 59: No. 4, 1136-1140(15 Feb 1986). Contract 
W-7405-ENG-48. 

Formulas for the scattering from an inhomogeneous sphere 
in a fluid-saturated porous medium are used to construct a self-con- 
sistent effective medium approximation for the coefficients in Biot's 
equations of poroelasticity [J. Acoust. Soc. Am. 28, 168 (1956)] 
when the material constituting the porous solid frame is not homo- 
geneous on the microscopic scale. The discussion is restricted to 
porous materials exhibiting both macroscopic and microscopic iso- 
tropy. Brown and Korringa [Geophysics 40, 608 (1975)] have previ- 
ously found the general form of these coefficients. The present re- 
sults give explicit estimates of all the coefficients in terms of the 
moduli of the solid constituents. The results are also shown to be 
completely consistent with the well-known results of Gassmann and 
of Biot and Willis, as well as those of Brown and Korringa. 


15266 Strain-energy effects on dynamic fragmentation. 
Glenn, L.A.; Chudnovsky, A. (University of California, 
Lawrence Livermore National Laboratory, Physics Depart- 
ment, P.O. Box 808, Livermore, California 94550). Journal 
of Applied Physics; 59: No. 4, 1379-1380(15 Feb 1986). Con- 
tract W-7405-ENG-48. 
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Grady’s model of the dynamic fragmentation process, in 
which the average fragment size is determined by balancing the 
local kinetic energy and the surface energy, is modified to include 
the stored elastic (strain) energy. The revised model predicts that 
the strain energy should dominate for brittle materials, with low 
fracture toughness and high fracture-initiation stress. This conclu- 
sion is not borne out, however, by limited experimental data on 
brittle steels, even when the kinetic-energy density is small com- 
pared with the strain-energy density. 


15267 Ferroelastic phase transition in two-dimensional 
molecular solids. Tang, S.; Mahanti, S.D.; Kalia, R.K. (De- 
partment of Physics and ‘Astronomy, Michig an State Uni- 
versity, East Lansing, Michi _ 48824). Physical Review Let- 
ters; 56: No. 5, 484-487(3 eb 1986). Contract W-31-109- 
ENG-38. 

Using constant-pressure molecular-dynamics simulation we 
have studied the nature of ferroelastic phase transition in two-di- 
mensional molecular monolayers. For Lennard-Jones interaction pa- 
rameters appropriate for O2 molecules, we find, in contrast to the 
prediction of the renormalization-group calculation of the associat- 
ed Ginzburg-Landau-Wilson Hamiltonian, a first-order phase transi- 
tion to the paraelastic phase precipitated by the formation of large 
density of localized defects of herringbonelike structure. 


15268 Efficient solution of Poisson's equation in linear 
combination of atomic orbitals calculations of crystal elec- 
tronic structure. Feibelman, P.J. (Sandia National Laborato- 
ries, an New Mexico 87185). Physical Review 
: Condensed Matter; 33: No. 2, 719-725(15 Jan 


[Section] B 
1986). 

An accurate and efficient method has previously been de- 
scribed for the evaluation of electrostatic contributions in linear 
combination of atomic orbitals—molecular orbitals calculations. 
The method is based on a decomposition of the charge density into 
a sum of atom-centered contributions, which reproduces the near- 
nucleus rapid variation of the charge density to arbitrary accuracy, 
plus a slowly varying remainder. Here the method is extended to 
the electronic structure of an infinite periodic solid. It is illustrated 
by an evaluation of the electronic structure of a one-layer Ru(0001) 
sheet. 


15269 Practical method for full curved-wave ome anal- 
ysis of experimental extended x-ray-absorption fine structure. 
McKale, A.G.; Knapp, G.S.; Chan, S. (Materials Science 
and Technology Division, Argonne National Laboratory 
Argonne, Illinois 60439). Physical Review [Section] B: ou 
densed Matter; 33: No. 2, 841- B46(15 Jan 1986). 

Recent work has indicated that the single-scattering theory 
of x-ray absorption may be valid down to much closer to the edge 
than previously thought. It is in this region that the plane-wave ap- 
proximation used in the standard extended x-ray-absorption fine 
structure analysis breaks down. Using a simple reformulation, we 
obtain modified backscattering amplitude and phase-shift functions 
which are similar to those of Teo and Lee but which use the full 
curved-wave theory for single scattering. These can then be used to 
analyze experimental data without any modification of those pro- 
grams that presently use the functions of Teo and Lee. We also 
present results of using this method to compare experimental data 
with theoretical calculations for copper metal and NiO. 


15270 Calculation of elastic constants using isothermal 
molecular dynamics. Ray, ar Moody, MC; Rahman, A. 
(Kinard Laboratory of ics, Clemson University, Clem- 
son, South Carolina 29634-1911) 1). Physical Review [Section] B: 
Condensed Matter; 33: No. 2, 895-899(15 Jan 1986). 

A new form of molecular dynamics has been developed 
whose trajectories generate the isothermal or canonical ensemble of 
classical statistical physics. We have performed molecular-dynamics 
calculations of the elastic constants using this new ensemble. We 
find that the elastic constants, as well as other thermodynamic 
quantities, may be calculated just as efficiently in the isothermal 
form of molecular dynamics as in conventional microcanonical mo- 
lecular dynamics. 
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15271 Electron charge densities at conduction-band edges 
of semiconductors. Richardson, S.L.; Cohen, M.L.; Louie, 
S.G.; Chelikowsky, J.R. (Department of Physics, University 
of California, and Center for Advanced Materials, Law- 
rence Berkeley Laboratory, Berkeley, California —t 
Physical Review [Section] B: Condensed Matter; 33: No. 2, 
1177-1182(15 Jan 1986). Contract AC03-76SF00098. 

We demonstrate that both the empirical pseudopotential 
method (EPM) and the linear combination of atomiclike orbitals 
(LCAO) approach are capable of producing consistent electronic 
charge distributions in a compound semiconductor. Since the EPM 
approach is known to produce total valence electron charge densi- 
ties which compare well with experimental x-ray data (e.g., Si), this 
work serves as a further test for the LCAO method. In particular, 
the EPM scheme, which uses an extended plane-wave basis, and 
the LCAO scheme, which employs a localized Gaussian basis, are 
used, with the same empirical potential as input, to analyze both the 
total valence electron charge density and the charge density of the 
first conduction band at the I’, L, and X k points of the Brillouin 
zone. These charge densities are decomposed into their s-, p-, and 
d-orbital contributions, and this information is used to interpret the 
differences in the topologies of the conduction bands at I, L, and 
X. Such differences are crucial for a comprehensive understanding 
of interstitial impurities and the response of specific band states to 
perturbations in compound semiconductors. 


15272 Self-consistent wake binding energies. Echenique, 
P.M.; Brandt, W.; Ritchie, R.H. (Cavendish Laboratory, 
University of Cambrid e, Cambridge, CB30HE, England). 
Physical Review [Section| B: Condensed Matter; 33: No. 1, 43- 
48(1 Jan 1986). 

We consider an electron that is trailing a swift ion in con- 
densed matter and is trapped in the wake of the ion. The many- 
body theory of such a wake-bound state is developed, including po- 
laronlike nonlocal self-trapping effects. The binding energy is com- 
puted self-consistently for several cases. 


15273 Existence of needle crystals in local models of so- 
lidification. Langer, J.S. (Institute for Theoretical Physics, 
University of California, Santa Barbara, California 93106). 
Physical Review [Section] A: General Physics; 33: No. 1, 435- 
441(Jan 1986). Contract FG03-84ER45108. 

The way in which surface tension acts as a singular pertur- 
bation to destroy the continuous family of needle-crystal solutions 
of the steady-state growth equations is analyzed in detail for two 
local models of solidification. All calculations are performed in the 
limit of small surface tension or, equivalently, small velocity. The 
basic mathematical ideas are introduced in connection with a quasi- 
linear, isotropic version of the geometrical model of Brower et al., 
in which case the continuous family of solutions disappears com- 
pletely. The formalism is then applied to a simplified boundary- 
layer model with an anisotropic kinetic attachment coefficient. In 
the latter case, the solvability condition for the existence of needle 
crystals can be satisfied whenever the coefficient of anisotropy is 
arbitrarily small but nonzero. 


15274 Solvability condition for needle crystals a _- 
undercooling in a nonlocal model of solidification. Caroli, B r 
Caroli, C.; Roulet, B.; Langer, J.S. ee de Physique 
des Solides de I’Ecole Normale Superieure, Universite Paris 
VII, 2 Place Jussieu, 75251 a France). Physical Review 
[Section] A: General Physics; 33: No. 1, 442-432(Jan 1986). 
Contract FG03-84ER45108. 

We show explicitly that, in a realistic model of diffusion-con- 
trolled dendritic solidification, Ivantsov’s continuous family of 
steady-state needle crystals is destroyed by the addition of surface 
tension. Our starting point is the exact integro-differential equation 
for the one-sided model, in two dimensions, in a moving frame of 
reference. In the limit of large undercooling, where the range of 
the diffusion field is much smaller than the radius of curvature of 
the tip of the needle, we are able to reduce this problem to a linear, 
inhomogeneous differential equation of infinite order. We derive a 
solvability condition for this equation and show that solutions cease 
to exist for arbitrarily small but finite, isotropic surface tension. 
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15275 Correlations and droplet growth. Marder, M. (De- 
partment of Physics, University of California, Santa Bar- 
bara, California 93106). Physical Review Letters; 55: No. 27, 
2953-2956(30 Dec 1985). Contract FG03-84ER45108. 

This Letter discusses the time development of a system in 
which small spheres of a stable phase grow out of a supersaturated 
melt. A study of the growth of pairs of particles in an effective 
background accounts for two-particle correlations. These correla- 
tions broaden the distribution of particle sizes, even for relatively 
dilute systems, in accord with experiment. 


15276 Symmetry, stability, and elastic properties of ico- 
sahedral incommensurate crystals. Bak, P. (Department of 
Physics, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] B: Condensed Matter; 
32: No. 9, 5764-5772(1 Nov 1985). 

The symmetry and stability of icosahedral incommensurate 
structures and generalized two-dimensional Penrose pentagonal 
structures are studied. The crystallographic properties of Penrose 
lattices are described by five-dimensional (5D) super space groups, 
and the icosahedral structures are described by 6D space groups, 
with or without improper translations. The density in real space is 
given as the density along a three-dimensional plane in this 6D 
space. The fivefold symmetry of the diffraction spectrum of Mn-Al 
alloys, which is inconsistent with three-dimensional translational in- 
variance, reflects a fivefold rotation axis of the 6D space group. 
The six continuous degrees of freedom associated with the 6D 
space represent the usual three orthogonal rigid displacements of 
the crystal, plus three phase shifts associated with internal rearran- 
gements, leading to three acoustic-phonon modes and three phason 
modes. There are two independent elastic constants, which is fewer 
than in any regular crystal, representing one-dimensional and five- 
dimensional irreducible strains, respectively. If the phase degrees of 
freedom are included, there are five generalized elastic constants. 
The stability of icosahedral structures and “lyotropic” Penrose 
structures can be understood from a phenomenological Landau 
theory. The ideal icosahedral crystal has perfect positional order, 
which is stable with respect to thermal fluctuations at low tempera- 
tures. The melting transition is first order. 


15277 Unusual long-range-order property of the Ising 
model on the Sierpinski gasket. Liu, S.H. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physical Review [Section] B: Condensed Matter; 
32: No. 9, 5804-5806(1 Nov 1985). Contract AC05- 
840R21400. 

The Ising model on the Sierpinski gasket has the unusual 
property that the nature of the magnetic phase transition deduced 
for an infinite system is not applicable to systems of laboratory di- 
mensions. The model has some of the properties of spin glasses, and 
this analogy has interesting implications in the physics of dilute 
magnetic systems. 
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REFER ALSO TO CITATION(S) 13632, 13649, 13665, 13674, 13706, 13708, 
13759, 13760 


15278 Internal-magnetic-field distribution at the critical 
current of a type-II superconductor subjected to a parallel 
magnetic field. Clem, J.R.; Perez-Gonzalez, A. (Ames 
LaboratoryU.S. Department of Energy and Department of 
Physics, Iowa State University, Ames, Iowa 50011). Physical 
Review [Section] B: Condensed Matter; 33: No. 3, 1601-1610(1 
Feb 1986). Contract W-7405-ENG-82. 

A general critical-state model including the effects of both 
flux-line cutting and flux pinning is used to predict the internal- 
magnetic-field distribution at the critical current of type-II super- 
conductors subjected to parallel magnetic fields. The anticipated 
behavior is considered for specimens in the form of both slabs or 
strips and thin-walled cylindrical shells. Striking dependences upon 
the applied field angle are predicted for the direction of the electric 
field in slab geometry and for the magnitude and direction of the 
induced azimuthal current in cylindrical geometry. 
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REFER ALSO TO CITATION(S) 13132, 13945, 13953, 13954, 14982, 14990, 
15017, 15122, 15313 


15279 (AD-A—159005/8/XAB) Approximate tolerance 
limits on reliability for the gamma distribution. Lee, J.B.; En- 
gelhardt, M.; Shiue, W.K. (Missouri Univ., Rolla (USA)). 
Jun 1984. 5p. NTIS, PC A02/MF AO1. 

No exact method is known for determining tolerance limits 
or s-confidence limits for reliability for the gamma distribution 
when both parameters are unknown. Perhaps the simplest approxi- 
mate method is to determine a tolerance limit assuming the shape 
parameter known and then replace the shape parameter with its 
ML estimate to obtain approximate limits. Simulated values of the 
true probability levels, achieved by this method, indicate that this 
method is not suitable, contrary to what has been anticipated. A 
second approach is to consider the corresponding tolerance limits 
assuming the distribution mean known and the shape parameter un- 
known, and then replace the distribution mean by the sample mean. 
This approach gives useful results for many practical cases. Simu- 
lated values of the true probability levels achieved are presented for 
some typical cases and limiting values are provided. This method 
appears satisfactory for all values of the shape parameter, for the 
common s-confidence levels and moderate sample sizes. 


15280 (INIS-SU—311, pp 28-32) Some linear substitu- 
tion of variables at the conditional Weiner integral. Zhidkov, 
E.P.; Lobanov, Yu.Yu.; Sidorova, O.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Tech- 
= and Automation). 1984. (In Russian). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86780240. 

In JINR rapid communications. Collection. 

Linear transformation mutually unambiguously mapping 
functional space on itself is considered. The conditional Weiner in- 
tegral is expressed through the integral without weight by means of 
variable substitution assigned by this transformation. A family of 
approximated formulae with weight for calculation of continuous 
integrals by the conditional Weiner integral is plotted on the basis 
of this result. The formulae are precise for functional polynomials 
of the power <= 2m + 1 (m=1, 2....). 


15281 (RHO-BW-SA—479-P) Unique solution to a non- 
linear ordinary differential equation. Kline, N.W. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). Dec 1985. Contract AC06-77RL01030. 
13p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86005236. 

Numerous approaches have been employed in solving the 
equation governing unsteady conduction of heat along the radius of 
an annular cross section. One such method is described by Ozisik, 
in the spatial propagation of temperature is approximated by an ele- 
mentary function of the penetration distance of a limiting quantity 
of heat. This method reduces the original problem, solving a partial 
differential equation for a function of two independent variables, to 
that of solving an ordinary differential equation for the approximate 
penetration distance as a function of time. Of interest here is the 
solution to the equation for penetration distance when, instead of 
heat conduction, the approximation method is applied to radial dif- 
fusion of decaying mass. 4 refs., 1 fig. 


15282 Quantum tunneling, dissipation, and fluctuations. 
Bruinsma, R.; Bak, P. (Department of Physics, University of 
California, Los Angeles, Los Angeles, California 90024). 
Physical Review Letters; 56: No. 5, 420-423(3 Feb 1986). 
Contract AC02-76CH00016. 

A theory of quantum tunneling with dissipation is construct- 
ed. The frequency-dependent transmission coefficient is calculated 
at zero and finite temperatures. A fluctuation-dissipation theorem 
for tunneling particles is derived. 
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15283 Pendulum: Rich physics from a simple system. 
Nelson, R.A.; Olsson, M.G. (Department of Physics and As- 
tronomy, University of Maryland, College Park, Maryland 
20742). American Journal of Physics; 54: No. 2, 112-121(Feb 
1986). Contract AC02-76ER00881. 

We provide a comprehensive discussion of the corrections 
needed to accurately measure the acceleration of gravity using a 
plane pendulum. A simple laboratory experiment is described in 
which g was determined to four significant figures of accuracy. 


15284 Poisson clusters and Poisson voids, Politzer, H.D.; 
Preskill, J.P. (California Institute of Technology, Pasadena, 
California 91125). Physical Review Letters; 56: No. 2, 99- 
102(13 Jan 1986). Contract AC03-81ER40050. 

Expressions are derived for the expected abundance of clus- 
ters and voids in a sample of randomly distributed objects. 


15285 Crossing rules in Cartesian and standard coordi- 
nate systems. Elbaz, E. (Institut de Physique Nucleaire (et 
IN2P3), Universite Claude Bernard Lyon-1, 43, Bd. du 11 
Novembre 1918, 69622 Villeurbanne Cedex, France). Jour- 
nal g Mathematical Physics (New York); 27: No. 1, 53-60(Jan 
1986 

"> vectorial and a tensorial crossing rule are defined in Car- 
tesian coordinate systems. Different applications are given. With a 
particular choice of the standardization coefficient of vectors the 
same expression of dot and vector products in the standard and 
Cartesian coordinate systems results. The crossing rules are thus re- 
defined in a standard coordinate system. Applications are obtained 
in the simplification of some particular 3nj” coefficients. 


15286 Special relativity: Understanding experimental 
tests and formulations. MacArthur, D.W. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review [Section] A: General Physics; 33: No. 1, 1-5(Jan 
1986). 


The two major proposed first-order test theories for special 
relativity are shown to be equivalent. The results of many experi- 
mental tests of special relativity are given in terms of the free pa- 
rameters of this unified test theory. 


15287 Local basis-function approach to computed tomog- 
raphy. Hanson, K.M.; Wecksung, G.W. (University of Cali- 
fornia, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Applied Optics; 24: No. 23, 4028-4039(1 Dec 
1985). Contract W-7405-ENG-36. 

In the local basis-function approach, a reconstruction is rep- 
resented as a linear expansion of basis functions, which are ar- 
ranged on a rectangular grid and possess a local region of support. 
The basis functions considered here are positive and may overlap. 
It is found that basis functions based on cubic B-splines offer signifi- 
cant improvements in the calculated accuracy that can be achieved 
with iterative tomographic reconstruction algorithms. By employ- 
ing repetitive basis functions, the computational effort involved in 
three algorithms can be minimized through the use of tabulated 
values for the line or strip integrals over a single-basis function. 
The local nature of the basis functions reduces the difficulties asso- 
ciated with applying local constraints on reconstruction values, 
such as upper and lower limits. Since a reconstruction is specified 
everywhere by a set of coefficients, display of a coarsely represent- 
ed image does not require an arbitrary choice of an interpolation 
function. 


15288 Spinorial infinite equations fitting metric-affine 
gravity. Cant, A.; Ne’eman, Y. (Raymond and Beverly 
Sackler Faculty of Exact Sciences, Tel Aviv University, Tel 
Aviv, Israel). Journal of Mathematical Physics (New York); 
26: No. 12, 3180-3189(Dec 1985). Contract AS05- 
76ER03992. 

Two different approaches are used to construct infinite-com- 
ponent spinor equations based on the multiplicity-free irreducible 
representations of SL(4,R). These “manifield” equations are 
SL(2,C) invariant; they exist in special relativity, and can directly 
be coupled to gravitation in the metric-affine theory, i.e., in 
Einstein's general relativity with nonpropagating torsion and non- 
metricity. In the first approach the maximal compact subgroup 
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SO(4) of SL(4,R) is “physical.” A vector operator X/sup tsmu/ is 
constructed directly in the infinite-dimensional reducible representa- 
tion D/sup disc/(1/2, 0) direct-sumD/sup disc/(O, 1/2). In the 
second approach, SL(2,C) and a vector operator y/sup tsmu/ are 
embedded directly in SL(4,R) via the Dirac representation. A mani- 
field equation is then constructed (in a manner analogous to the 
Majorana equation) by taking an infinite-dimensional irreducible 
multiplicity-free representation of SL(4,R), spinorial in ji, in the (j:, 
je) reduction over SO(4). Both manifields can fit the observed mass 
spectrum. 


15289 Gravitational counterterms and Becchi-Rouet-Stora 
symmetry. Delbourgo, R.; Matsuki, T. ent of Phys- 
ics, University of Tasmania, Hobart 7005, Australia and De- 
partment of Physics, University of Colorado, Boulder, Col- 
orado 80309). Physical Review [Section] D: Particles and 
Fields; 32: No. 10, 2579-2585(15 Nov 1985). Contract AS05- 
7TEROS5490. 


All one-loop quantum gravitational corrections to the Ein- 
stein action, involving the graviton and the ghosts as bilinears, have 
been systematically determined in a class of Lorentz-covariant 
gauges and in a manner which is explicitly Becchi-Rouet-Stora in- 
variant. The procedure explains why certain miraculous relations 
arise in previous analyses. 


15290 Image formation in terms of the transport equa- 
tion. Teague, M.R. (Lawrence Livermore National Labora- 
tory, University of California, Livermore, California 94550). 
Journal of the Optical Society of America A: Optics and Image 
Science; 2: No. 11, 2019-2026(Nov 1985). Contract W-7405- 
ENG-48. 


A scheme for recovering phase using irradiance data alone, 
without interferometric techniques, is developed using the transport 
equations for phase and irradiance. For the case of one transverse 
dimension a general solution, for an arbitrary irradiance distribu- 
tion, of the transport equation for the optical phase is already given 
by an application of the divergence theorem. Numerical simulation 
results are given that indicate that the phase-recovery scheme 
works well even in the presence of large pupil-plane aberrations of 
the signal-to-noise ratio is sufficiently high. In particular, pupil- 
plane phase aberrations may be determined from irradiance meas- 
urements in two planes that are near the image plane. 


15291 Approach to equilibrium in a one-dimensional two- 
component gas of Maxwellian molecules. Dickman, R. (De- 
partment of Physics and Astronomy, Louisiana State Uni- 
versity, Baton Rouge, Louisiana 70803). Journal of Statistical 
Physics; 41: No. 2, 607-620(Nov 1985). Contract FG05- 
84ER45135. 


The coupled Boltzmann equations describing the evolution 
of the velocity distributions of a one-dimensional, two-component 
gas of Maxwellian molecules are analyzed. When the two species 
have different masses, the system approaches equilibrium. The com- 
plete eigenvalue spectrum of the linearized collision operator is ob- 
tained, and is found to exhibit an interesting dependence on the 
mass ratio. The response of one species to an external field, when 
the other species is regarded as a host fluid, is also examined. 


Kinetic theory of long time tails in velocity corre- 
lation functions in a moderately dense electron gas. Mar- 
chetti, M.C. (Department of Physics and Astronomy, and 
Institute for Physical Science and Technology, University 
of Maryland, College Park, Maryland 20742). Journal of 
Statistical Physics; 41: No. 2, 621-731(Nov 1985). Contract 
AC02-81ER 10807. 

The long time tails of the correlations function that deter- 
mine the self-diffusion coefficient and the kinetic parts of the shear 
viscosity and heat conductivity in a one-component plasma are cal- 
culated using a systematic kinetic theory. The results are in agree- 
ment with those obtained from the phenomenological mode cou- 
pling theory. The formal kinetic theory calculations of previous 
workers, who obtained incomplete long time tail results, are also 
discussed. 





15293 Kinetic equation for a weakly interacting classical 
electron gas. Marchetti, M.C.; Kirkpatrick, T.R.; Dorfman, 
J.R.; Cohen, E.G.D. (Department of Physics and Astrono- 
my and Institute for Physical Science and Technology, Uni- 
versity of Maryland, College Park, Maryland 20742). Jour- 
nal of Statistical Physics; 41: No. 1, 37-74(Oct 1985). Con- 
tract AC02-81ER10807. 

A kinetic equation is derived for the two-time phase space 
correlation function in a dilute classical electron gas in equilibrium. 
The derivative is based on a density expansion of the correlation 
function and the resummation of the most divergent terms in each 
order in the density. It is formally analogous to the ring summation 
used in the kinetic theory of neutral fluids. The kinetic equation ob- 
tained is consistent to first order in the plasma parameter and is the 
generalization of the linearized Balescu-Guersey-Lenard operator to 
describe spatially inhomogeneous equilibrium fluctuations. The im- 
portance of consistently treating static correlations when deriving a 
kinetic equation for an electron gas is stressed. A systematic deriva- 
tion as described here is needed for a further generalization to a 
kinetc equation that includes mode-coupling effects. This will be 
presented in a future paper. 


15294 Initial state dependence of nonlinear kinetic equa- 
tions: The classical electron gas. Marchetti, M.C.; Cohen, 
E.G.D.; Dorfman, J.R.; Kirkpatrick, T.R. (The Rockefeller 
University, 1230 York Avenue, New York, New York 
10021). Journal of Statistical Physics; 41: No. 1, 75-94(Oct 
1985). Contract AC02-81ER 10807. 

The method of nonequilibrium cluster expansion is used to 
study the decay to equilibrium of a weakly coupled inhomogeneous 
electron gas prepared in a local equilibrium state at the initial time, 
t=0. A nonlinear kinetic equation describing the long time behav- 
ior of the one-particle distribution function is obtained. For consist- 
ency, initial correlations have to be taken into account. The result- 
ing kinetic equation-differs from that obtained when the initial state 
of the system is assumed to be factorized in a product of one-parti- 
cle functions. The question of to what extent correlations in the ini- 
tial state play an essential role in determining the form of the kinet- 
ic equation at long times is discussed. To that end, the present cal- 
culations are compared wih results obtained before for hard sphere 
gases and in general with strong short-range forces. A partial 
answer is proposed and some open questions are indicated. 
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REFER ALSO TO CITATION(S) 15025, 15211, 15281, 15288, 15313 


15295 (AD-A—159198/1/XAB) Linear stochastic differ- 
ential equations on the dual of a countably Hilbert nuclear 
space with applications to neurophysiology. Technical report, 
September 1984-August 1985. Christensen, S.K. (North 
Carolina Univ., Chapel Hill (USA). Center for Stochastic 
_— Jun 1985. 218p. (TR—104). NTIS, PC A1l0/MF 

Properties of the Ornstein-Uhlenbeck on the dual of a nucle- 
ar space are derived; stationarity and existence of unique invariant 
measure is proved, Radon-Nikodym derivative exhibited and the 
OU process is investigated for flicker noise. Existence and unique- 
ness of solutions to linear stochastic differential equations on the 
dual of a nuclear spaces established, and general conditions for the 
weak convergence on Skorohod space of solutions are given. More- 
over, solutions are shown to be CADLAG semimartingales (for ap- 
propriate initial conditions). The results are applicable to solving 
stochastic partial differential equations. Finally, the results are ap- 
plied to giving a rigorous representation and solutions of models in 
neurophysiology as well as to deriving explicit results for the weak 
convergence of these solutions. 


15296 (AD-A—159247/6/XAB) Analysis of the dynamic 
behavior of an intense charged-particle beam using the semi- 
group approach. Doctoral thesis. Stafford, M.A. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering). May 1985. 137p. NTIS, PC A07/MF AO1. 

Dynamic models of a charged-particle beam subject to exter- 
nal electromagnetic fields are cast into the abstract Cauchy problem 
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form. Various applications of intense charged-particle beams, i.e., 
beams whose self electromagnetic fields are significant, might re- 
quire, or be enhanced by, the use of dynamic control constructed 
from suitably processed measurements of the state of the beam. 
This research provides a mathematical foundation for future engi- 
neering development of estimation and control designs for such 
beams. Beginning with the Vlasov equation, successively simpler 
models of intense beams are presented, along with their correspond- 
ing assumptions. Expression of a model in abstract Cauchy problem 
form is useful in determining whether the model is well posed. So- 
lutions of well-posed problems can be expressed in terms of a one- 
parameter semigroup of linear operators. (The state transition 
matrix for a system of linear, ordinary, first-order, constant coeffi- 
cient differential equations is a special case of such a semigroup.) 
The semigroup point of view allows the application of the rapidly 
maturing modern control theory of infinite-dimensional systems. An 
appropriate underlying Banach space is identified for a simple, but 
non-trivial, single degree of freedom model (the electrostatic ap- 
proximation model), and the associated one-parameter semigroup of 
linear operators is characterized. 


15297 (INIS-mf—10042, pp 53) Solution methods for 
non-separable boundary value problems. Cap, F.F. (Innsbruck 
Univ., Austria). Oct 1985. (In German). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780355. 
(CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


15298 (INIS-mf—10042, pp 54) Solution of the one-di- 
mensional Boltzmann equation. Eder, O.J.; Lackner, T.; 
Posch, M. (International Institute for Applied System Anal- 
ysis, Laxenburg, Austria). Oct 1985. (In German). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86780355. (CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 
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15299 (IAE—3902/15) Interactive method application for 
organizing the soft-ware for the systems of physical experi- 
ment automation. Fyakhretdinov, A.N. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1984. 33p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86701078. 

Basic elements of interpretation language and rules of its ap- 
plication in the systems of experiment automation on the basis of 
PDP-11 computer and operation systems of RSX-11M type are de- 
scribed. The language essence is presented by package of subpro- 
grams written in MACRO-2 and FORTRAN-4 languages. The 
considered language is used in the system of experiment automation 
at the T-10 thermonuclear device and will be used later on at the 
T-15 device. 6 references, 6 figures, 2 tables. 


15300 (JAERI-M—84-185) Software information sorting 
code PLUTO-R. Tsunematsu, T.; Naraoka, K.; Adachi, M.; 
Takeda, T. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Oct 1984. 35p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF AOl. File Nur ber 
DE86701076. 

A software information sorting code PLUTO-R is developed 
as one of the supporting codes of the TRITON system for the 
fusion plasma analysis. The objective of the PLUTO-R code is to 
sort reference materials of the codes in the TRITON code system. 
The easiness in the registration of information is especially pursued. 
As experience and skill in the data registration are not required, this 
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code is usable for construction of general small-scale information 
system. This report gives an overall description and the user's 
manual of the PLUTO-R code. 


7001 Plasma Research 


REFER ALSO TO CITATION(S) 14078, 15198, 15359, 15372, 15378, 15392, 
15396, 15408, 15409, 15414, 15415 


15301 (AD-A—159044/7/XAB) Theoretical studies of ki- 

netic mechanisms of negative-ion formation in plasmas. Final 

report, June 1, 1983-June 1, 1985. Michels, H.H.; Hobbs, 

R.H. (United Technologies Corp., East Hartford, CT 

Ream Center). Jun 1985. 34p. NTIS, PC A03/ 
AOl. 


This technical program constitutes a theoretical research in- 
vestigation of the kinetic mechanisms of negative-ion formation in 
plasmas. This study was directed toward elucidating the mecha- 
nisms of the most important volume-dependent reactions that occur 
in hydrogen-ion H™ (D~) source devices, primarily of the Bel- 
chenko-Dimov-Dudnikov (BDD) type and toward evaluating other 
light negative anions, such as (Li™ )), as possible sources. The pri- 
mary goal was to identify the most important reactions leading to 
negative-ion production or destruction and to estimate these reac- 
tions leading to negative-ion production or destruction, and to esti- 
mate these reaction rates as a function of system parameters such as 
density, composition and temperature. A further goal was to ex- 
plore new chemical sources for the production of light mass nega- 
tive atomic ions. Results of this program furnish data and provide 
direction for more detailed investigations into the kinetics of both 
gas phase and gas-surface reaction rates of importance in ion-source 
devices and provide input for reliable modeling of such systems. 
This investigation was carried out using quantum-mechanical meth- 
ods. Both ab initio and density functional approaches wer em- 
ployed. 


15302 (AD-A—159159/3/XAB) Nonlinear analysis of a 
relativistic beam-plasma cyclotron instability. Memorandum 
report, October 1984-September 1985, —— le, P.; Vlahos, 


L. (Naval Research Lab., Washington, SA)). 19 Sep 
1985. 35p. (NRL-MR—5595). NTIS, PC A03/MF AO1. 

A self-consistent set of nonlinear and relativistic wave-parti- 
cle equations are derived for a magnetized beam/plasma system 
interacting with electromagnetic cyclotron waves. In particular, the 
high frequency cyclotron mode interacting with a streaming and 
gyrating electron beam within a background plasma is considered 
in some detail. This interaction mode may possibly find application 
as a high power source of coherent short wavelength radiation for 
laboratory devices. The background plasma, although passive, plays 
a central role in this mechanism by modifying the dielectric proper- 
ties in which the magnetized electron beam propagates. For a par- 
ticular choice of the transverse beam velocity, i.e., speed of light/ 
relativistic mass factor, the interaction frequency equals the nonre- 
lativistic electron cyclotron frequency times the relativistic mass 
factor. For this choice of transverse beam velocity ‘he detrimental 
effects of a longitudinal beam velocity spread is virtually removed. 
Power conversion efficiencies in excess of 18% are both analytical- 
ly calculated and obtained through numerical simulations of the 
wave-particle equations. The quality of the electron beam, degree 
of energy and pitch angle spread, and its effect on the beam-plasma 
cyclotron instability is studied. Keywords: Cyclotron maser. 


15303 (CONF-851102—49) Physics evaluation of com- 
pact tokamak ignition Uckan, N.A.; Houlberg, 
W.A.; Sheffield, J. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 9p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86003806. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

At present, several approaches for compact, high-field toka- 
mak ignition experiments are being considered. A comprehensive 
method for analyzing the potential physics operating regimes and 
plasma performance characteristics of such ignition experiments 
with O-D (analytic) and 1-1/2-D (WHIST) transport models is pre- 
sented. The results from both calculations are in agreement and 
show that there are regimes in parameter space in which a class of 
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small (R/sub 0/ ~ 1-2 m), high-field (B/sub 0/ ~ 8-13 T) toka- 
maks with aB/sub 0/7/q/sub */ ~ 25 +- 5 and k = b/a ~ 1.6-2.0 
appears ignitable for a reasonable range of transport assumptions. 
Considering both the density and beta limits, an evaluation of the 
performance is presented for various forms of chi/sub e/ and chi/ 
sub i/, including degradation at high power and sawtooth activity. 
The prospects of ohmic ignition are also examined. 16 refs., 13 figs. 


15304 (CONF-851238—4) Calibration of the FIR polar- 
imeter on TFTR tokamak. Ma, C.H.; Hutchinson, D.P.; 
Vander Sluis, K.L.; Mansfield, D.K.; Park, H.; Johnson, 
L.C. (Oak Ridge National Lab., TN (USA); Princeton 
Univ., NJ (USA)). 1985. Contract AC05-840R21400. 7p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86005030. 

From International conference on infrared and millimeter 
waves; Lake Buena Vista, FL, USA (8 Dec 1985). 

The results of the first Faraday rotation measurement on the 
TFTR tokamak are presented. Data are reported on ohmic- as well 
as neutral-beam-heated plasmas including solid pellet injections. 
The procedure and the results of the calibration are described. The 
effects of various errors in the measurements as well as the problem 
of cross coupling laser beams are studied. 


15305 (CONF-8505130—) Radiofrequency plasma heat- 
ing: proceedings. Swenson, D.G. (ed.). (American Inst. of 
Physics, New York). 1985. 255p. American Institute of 
Physics, 335 East 45th St., New York, NY 10017. File 
Number T185016432. 

From 6. topical conference on radio frequency plasma heat- 
ing; Pine Mountain, GA, USA (13 May 1985). 

The conference proceedings include sessions on Alfven 
Wave Heating, ICRF Heating and Current Drive, Lower Hybrid 
Heating and Current Drive, and ECRF Heating. Questions of con- 
finement, diagnostics, instabilities and technology are considered. 
Individual papers are cataloged separately. (WRF) 


15306 (DOE/DP/40200—14) Absolute stimulated Raman 
scattering instability in a finite collisional plasma. McKin- 
strie, C.J.; Simon, A. (Rochester Univ., NY (USA). Lab. for 
Laser Energetics). 1985. Contract FC08-85DP40200. 17p. 
(CONF-8506221—2). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE86003778. 

From 29. annual anomalous absorption conference; Banff, 
Alberta, Canada (23 Jun 1985). 

The nonlinear saturation of the absolute stimulated Raman 
scattering (SRS) instability is considered in a finite homogeneous 
plasma. The amplitude of the incident wave exceeds the absolute 
instability threshold by the fractional amount A (<<1). A single 
backscattered wave and a single plasma wave grow until time-as- 
ymptotic saturation occurs. The reflected light intensity is deter- 
mined analytically and is proportional to A. The spatial variation of 
the saturated wave amplitudes is also determined. The reflected in- 
tensity is compared to the values predicted for the convective insta- 
bility, for the same incident intensity. In short plasmas, i.e., ones 
which extend over only a few convective gain lengths, the reflect- 
ed intensity is much higher when the absolute instability threshold 
is exceeded. A reflection coefficient for the SRS instability is dis- 
cussed for the case when both spatial and temporal effects are im- 
portant. The paper consists of 15 viewgraphs. 2 refs. 


15307 (DOE/ER/03077—269) Time evolution of toka- 
mak states with flow. Kerner, W.; Weitzner, H. (New York 
Univ., NY (USA). Courant Inst. of Mathematical Sciences). 
Dec 1985. Contract AC02-76ER03077. 50p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86005978. 

The general dissipative Braginskii single-fluid model is ap- 
plied to simulate tokamak transport. An expansion with respect to € 
= (w/sub i/tau/sub i/)~', the factor by which perpendicular and 
parallel transport coefficients differ, yields 2 numerically tractable 
scheme. The resulting 1-1/2 D procedure requires computation of 
2D toroidal equilibria with flow together with the solution of a 
system of ordinary 1D flux-averaged equations for the time evolu- 
tion of the profiles. 13 refs. 
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15308 (DOE/ER/53175—z2) Collisional processes of in- 
terest in MFE plasma research. Annual report, October 1, 
1984-September 30, 1985. Olson, R.E. (Missouri Univ., Rolla 
(USA). Dept. of Physics). 25 Oct 1985. Contract FG02- 
84ER53175. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86004412. 

Research on this grant can be divided into three general 
topics: (1) determination of electron capture cross sections between 
impurity ions and hydrogen atoms needed for diagnostic studies of 
magnetic fusion plasmas; (2) studies into reactions important in neu- 
tral beam ion source work; and (3) calculation of cross sections rel- 
evant to alpha particle transport. For topic (1) during last year, we 
completed cross section calculations for Al**, Al**, B**, Be*, Cr®, 
Sc** and V™ on H using the molecular state approach for energies 
between 50 eV/u and 10 keV/u. For ion source work, collisional 
studies were completed for nuclear spin exchange of hydrogen in 
collision with the alkali atoms and for H~ negative ion formation in 
collision of H® with sodium and cesium. During the same period, 
we began to develop theoretical methods to handle collisions of im- 
purity ions with neutral helium. Studies of Ar, C, C*, H* and 
O* colliding with He were completed. 


15309 (DOE/ET/51013—161) Approximations to toroi- 
dal harmonics. Pribyl, P.A. (Massachusetts Inst. of Tech., 
Cambridge (USA). Plasma Fusion Center). Oct 1985. Con- 
tract AC02-78ET51013. 8ip. (PFC/RR—85-21). NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE86003358. 

Toroidal harmonics P/sub n-1/2/1(cosh p) and Q/sub n-1/ 
2/‘(cosh py) are useful in solutions to Maxwell's equations in toroi- 
dal coordinates. In order to speed their computation, a set of ap- 
proximations has been developed that is valid over the range 0 < p 
< o. The functional form used for these approximations is dictated 
by their behavior as p — 0 and as pt — oo, and is similar to that 
used by Hastings in his approximations to the elliptic integrals K 
and E. This report lists approximations of several mathematical 
forms with varying numbers of terms; approximations to the above 
Legendre functions are given for n = 0 through 6. Coefficients of 
each expansion have been adjusted to distribute the relative error in 
equi-amplitude peaks over some range, typically .05 < p < 5, and 
in the best cases these peaks are less than 10~'°. The simple method 
used to determine the approximations is described. Relative error 
curves are also presented, obtained by comparing approximations to 
the more accurate values computed by direct summation of the hy- 
pergeometric series. 


15310 (DOE/ET/53064—T6) Bounded plasma dynamics 
from particle simulations; movie script. Birdsall, C.K.; Crys- 
tal, T.L.; Gray, P.C.; Kuhn, S. (California Univ., Berkeley 
(USA). Electronics Research Lab.). 2 Jul 1985. Contract 
AS03-76ET53064. 29p. (UCB/ERL-M—85/54). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86004163. 

The behavior in time of a plasma bounded by a plane emitter 
and cold collector is observed in a movie showing simultaneous 
plots of electron and ion phase spaces (v/sub x/ vs x), potential 
phi(x), charge density rho(x) and current density J(t). Using T/sub 
i//T/sub e/ = 1 at the emitter, m/sub i//m/sub e/ = 40, eight 
sequences were made for various emission ratios (a = n/sub i/o*/ 
n/sub e/o* = 0.1, 1.0 and 4.0). With floating bias (open circuit), the 
plasma has fluctuations which are small compared with average 
values. With ion rich emission and virtual anode, an electron hole is 
expected but is found to be filled. With moderate positive bias, vio- 
lent instabilities are observed in great detail for both electron and 
ion-rich emission, associated with formation of potential minima, 
ejecting electrons, then repeating. The new information is the 
detail, allowing more complete understanding. The script provides 
the model, the parameters of the movie, and brief descriptions of 
the sequences. 23 refs., 11 figs., 2 tabs. 


15311 (DOE/ET/53064—T7) Plasma theory and simula- 
tion. Third and fourth quarter progress report, July 1-Decem- 
ber 31, 1984. Birdsall, C.K. (California Univ., Berkeley 
(USA). Electronics Research Lab.). 1984. Contract AS03- 
76ET53064. 76p. NTIS, PC A05/MF A0Ol1; 1; GPO Dep. 
File Number DE86004161. 

Several theoretical investigations are reported. These topics 
include: (1) oblique electron Bernstein waves; (2) the effect of large 
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amplitude rf waves on the interchange instability; (3) one-beam 
Alfven ion-cyclotron instabilities of multibeam ion distribution; (4) 
linear mode coupling in simulations of the Alfven ion-cyclotron in- 
stability; (5) plasma-sheath region; (6) planar magnetron discharges; 
(7) low-alpha Pierce diode; and (8) ion-acoustic double layers. 8 
refs., 37 figs. 


15312 (DOE/ET/53064—T8) Alfven ion-cyclotron insta- 
bility: simulation theory and techniques. Otani, N.F. (Califor- 
nia Univ., Berkeley (USA). Electronics Research Lab.). 25 
Nov 1985. Contract AS03-76ET53064. 27p. (UCB/ERL- 
M—85/91). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86004162. 

A particle-ion, fluid-electron computer simulation code is de- 
scribed for the study of the Alfven ion-cyclotron instability. The 
code, TRACY, is a one-dimensional, spatially periodic code using a 
spatial grid along one spatial coordinate and all three velocity com- 
ponents of particle ions moving self-consistently in the transverse 
electric and magnetic fields. Electrons are treated as a linear E x B 
fluid. 32 refs., 12 figs. (WRF) 


15313 (DOE/ET/53088—221) Flux and differences in 
action for continuous time Hamiltonian systems. MacKay, 
R.S.; Meiss, J.D. (Warwick Univ., Coventry (UK). Mathe- 
matics Inst.). Dec 1985. Contract FG05-80ET53088. 12p. 
(IFSR—221). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005402. 

For a time periodic Hamiltonian H(p,q,t) of period T, the 
area crossing a collection of curves at time O spanning two homo- 
topic orbits of common period nT, in a time T, is shown to be the 
difference between the actions, f pdq-Hdt, of the orbits. Similarly 
in an autonomous Hamiltonian system of two degrees of freedom 
the flux of energy surface volume per unit time through a surface 
spanning two homotopic orbits of the same energy is given by the 
difference between the actions, fp-dq, of the orbits. Analogous re- 
sults hold for pairs of orbits which converge together in both direc- 
tions of time. 2 refs., 3 figs. 


15314 (GA-A—18150) Survey of ECH microwave tech- 
nology. Moeller, C.P. (GA Technologies, Inc., San Diego, 
CA (USA)). Nov 1985. Contract AC03-84ER51044. 18p. 
(CONF-8509192—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86004265. 

From Course and workshop on applications of RF waves to 
tokamak devices; Varenna, Italy (5 Sep 1985). 

A survey is presented of the microwave transmission system 
and antenna technology that has been developed for electron cyclo- 
tron heating (ECH) experiments using gyrotron sources. It is con- 
cerned particularly with techniques that have been applied or are 
applicable to the heating of tokamak plasmas. 34 refs. 


15315 (CINIS-BR—381) R.F. heating-influence of the mag- 
netic field Bo on electron heating by ECRH. Cunha Raposo, 
C. da; Aihara, S.; Sakanaka, P.H. (Universidade Federal 
Fluminense, Niteroi (Brazil). Inst. de Fisica). [1986]. 14p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86780331. 

The results obtained in a series of experiments in the mirror 
machine ‘LISA’ are reported. A sequence of pulses of 2.45 GHz, 
600 watts at a rate of 60 pulses/sec is applied to the plasma. The 
sequence is controlled by a self-reset system. Plasma parameters are 
studied as a function of the external magnetic field, Bo, in two dif- 
ferent configurations, large and small resonance space regions. For 
each region the mapping of magnetic field Bo was made B sub(z) 
(r,z) axial and B sub(r) (r,z) radial distributions. These data were 
submitted to spatial and orbital distribution of the particles as well 
as flight and energy. Applying the microwave at the electron cy- 
clotron frequency, electron temperature and density (T sub(e), n 
sub(e)), floating potential (V sub(f)), collision time, conductivity 
and confiment time are measured. The diagnostic is made with elec- 
trostatic probe, diamagnetic coil spectrograph, Hall probe and mag- 
netometer. 
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15316 (INIS-mf—4754-No.28) International bulletin on 
atomic and molecular data for fusion. No. 28. Hughes, J.G. 
(ed.). (International Atomic Energy Agency, Vienna (Aus- 
tria). Atomic and Molecular Data Unit). Mar 1985. 78p. 
NTIS (US Sales Only), PC AO5/MF AO1. File. Number 
DE86780330. 

The bulletin presents a selected bibliography (462 literature 
pieces) on atomic and molecular data relevant to fusion research 
and technology. It also gives a list of indexed papers, separately on 
structure and spectra, atomic and molecular collisions, and surface 
effects. 


15317 (LA—10475-MS) Multichannel analog temperature 
sensing system. Gribble, R. (Los Alamos National Lab., NM 
(USA)). Aug 1985. Contract W-7405-ENG-36. 5p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86004371. 

A multichannel system that protects the numerous and costly 
water-cooled magnet coils on the translation section of the FRX-C/ 
T magnetic fusion experiment is described. The system comprises a 
thermistor for each coil, a constant current circuit for each thermis- 
tor, and a multichannel analog-to-digital converter interfaced to the 
computer. 


15318 (LBL—19531) Design and fabrication of an active- 
ly cooled Langmuir probe for long pulse applications. Pater- 
son, J.A.; Biagi, L.A.; Ehlers, K.W.; Koehler, G.W. (Law- 
rence Berkeley Lab., CA (USA)). Nov 1985. Contract 
AC03-76SF00098. 4p. (CONF-851102—77). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86005231. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The details of the mechanical design and fabrication for a 
Langmuir Probe for the continuous monitoring of plasma density 
are given. The probe was designed for use as a diagnostic tool in 
the development of long pulse positive ion plasma sources for use 
on neutral beam systems. The essential design feature of this probe 
is the incorporation of two electrically isolated cooling water cir- 
cuits which actively cool the probe tip and probe jacket. The elec- 
trical isolation is required to prevent drain currents from the probe 
body disturbing the measurement of the probe tip current and 
thereby the plasma density measurement. The successful realization 
of the design requires precision components and vacuum tight ce- 
ramic to refractory metal brazes. To date this design has successful- 
ly operated in steady-state in plasma densities up to 250 mA/cm? 
and surface heat fluxes of 25 W/cm? 


15319 (N—85-35375) Long-time asymptotics of a system 
for plasma diffusion. Final Report. Rosenau, P.; Turkel, E. 
(National Aeronautics and Space Administration, Hampton, 
VA (USA). Langley Research Center). Jul 1985. 2ip. 
NTIS, PC A02/MF AO1. 

A system of parabolic nonlinear equations that describe the 
diffusion of a fully collisional plasma across a strong magnetic field 
is discussed. It is demonstrated that the solution to this system tends 
to a time asymptotic state which is of space-time separable form, 
theta(t)f(x). Furthermore, f(x) is independent of the initial condi- 
tions and theta(t) depends slightly on the initial conditions. The rate 
of decay of the temporal part is governed by a nonlinear eigenvalue 
problem. Since the equations are considered in a bounded domain 
we are able to analyze the effect of boundary conditions on the 
evolution of the system. Additional effects on radiation, heating, 
and particle injection can also be accounted for. Essential differ- 
ences between the behavior of a fully-coupled system and a scalar 
equation are observed. 


15320 (ORNL/TM—9537) Physics models in the toka- 
mak transport code PROCTR. Howe, H.C. (Oak Ridge Na- 
tional Lab., TN (USA)). Nov 1985. Contract ACO05- 
840OR21400. 116p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86004670. 

The physics models that are contained in the tokamak trans- 
port code PROCTR are described in detail. Time- and space-de- 
pendent models are included for the plasma hydrogenic-ion, helium, 
and impurity densities, the electron and ion temperatures, the toroi- 
dal rotation velocity, and the toroidal current profile. Time- and 
depth-dependent models for the trapped and mobile hydrogenic 
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particle concentrations in the wall and a time-dependent point 
model for the number of particles in the limiter are also inciuded. 
Time-independent models for neutral particle transport, neutral 
beam deposition and thermalization, fusion heating, impurity radi- 
a.ion, pellet injection, and the radial electric potential are included 
and recalculated periodically as the time-dependent models evolve. 
The plasma solution is obtained in simple flux coordinates where 
the radial shift of each elliptical, toroidal flux surface is included to 
maintain an approximate pressure equilibrium. The detailed cou- 
pling of the plasma, scrapeoff layer, limiter, and wall models 
through the neutral transport model makes PROCTR especially 
suited for modelling of recycling and particle control in tokamaks. 
34 refs., 2 figs. 


15321 (PPPL—2285) Confinement studies of neutral 
beam heated in TFTR. Murakami, M.; Arunasa- 
lam, V.; Bell, J.D.; Stauffer, F.; Bell, M.G.; Bitte, M.; Blan- 
chard, W.R.; Boody, F.; Britz, N. (Oak Ridge National 
Lab., TN (USA); Maryland Univ., College Park (USA); 
Wisconsin Univ., Madison (USA); GA Technologies, Inc., 
San Diego, CA (USA); RCA Corp., Princeton, NJ (USA). 
David Sanoff Research Center; Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Nov 1985. Contract AC02- 
76CH03073. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005038. 


The TFTR tokamak has reached its original machine design 
specifications (I/sub p/ = 2.5 MA and B/sub T/ = 5.2T). Recent- 
ly, the D®° neutral beam heating power has been increased to 6.3 
MW. By operating at low plasma current (I/sub p/ = 0.8 MA) and 
low density anti n/sub e/ = 1 x 10’°m~‘), high ion temperatures (9 
+- keV) and rotation speeds (7 x 10° m/s) have been achieved 
during injection. At the opposite extreme, pellet injection into high 
current plasmas has been used to increase the line-average density 
to 8 x 10'°m~ and the central density to 1.6 x 10?°m~*/ This wide 
range of operating conditions has enabled us to conduct scaling 
studies of the global energy confinement time in both ohmically 
and beam heated discharges as well as more detailed transport stud- 
ies of the profile dependence. In ohmic discharges, the energy con- 
finement time is observed to scale linearly with density only up to 
anti n/sub e/ ~ 4.5 x 10'm~$ and then to increase more gradually, 
achieving a maximum value of ~ 0.45 s. In beam heated dis- 
charges, the energy confinement time is observed to decrease with 
beam power and to increase with plasma current. With P/sub b/ = 
5.6 MW, anti n/sub e/ = 4.7 x 10'%m~%, I/sub p/ = 2.2 MA and 
B/sub T = 4.7T, the gross energy confinement time is 0.22 s and 
T/sub i/(0) = 4.8 keV. Despite shallow penetration of D°® beams 
(at the beam energy = 80 keV with low species yield), tau/sub E/ 
(a) values are as large as those for H® injection, but central confine- 
ment times are substantially greater. This is a consequence of the 
insensitivity of the temperature and safety factor profile shapes to 
the heating profile. The radial variation of tau/sub E/ is even more 
pronounced with D° injection into high density pellet-injected plas- 
mas. 25 refs. 


15322 (SAIC—85/1956-PRI-95) Effect of temperature 
gradients on neoclassical scaling of tandem transport. Myra, 
J.R.; Francis, G.L.; Catto, P.J. (Science Applications Inter- 
national Corp., Boulder, CO (USA). Plasma Research Inst.). 
Dec 1985. Contract AC03-76ET53057. 22p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE86004825. 


A 1-D radial model for tandem mirror transport is devel- 
oped to study the effect of temperature gradients. Induced azimuth- 
al electric fields are neglected for simplicity. In the limit of large 
collisional energy exchange between electrons and ions, often ap- 
propriate to modern day tandem mirror experiments, the confine- 
ment time scaling law tau/sub perpendicular/ ~ (Aphi)/sup -3/2/ 
is obtained. 13 refs., 5 figs. 


15323 (UCRL—92511) Applications of digital processing 
for noise removal from plasma diagnostics. Kane, R.J.; 
Candy, J.V.; Casper, T.A. (Lawrence Livermore National 
Lab., CA (USA)). 11 Nov 1985. Contract W-7405-ENG-48. 
6p. (CONF-851102—73). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86005137. 
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From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The use of digital signal techniques for removal of noise 
components present in plasma diagnostic signals is discussed, par- 
ticularly with reference to diamagnetic loop signals. These signals 
contain noise due to power supply ripple in addition to plasma 
characteristics. The application of noise canceling techniques, such 
as adaptive noise canceling and model-based estimation, will be dis- 
cussed. The use of computer codes such as SIG is described. 19 
refs., 5 figs. 


15324 (UCRL—92516) From 15 minutes to 7 minutes: a 
progress report on improving the performance of the Tandem 
Mirror Experiment-Upgrade (TMX-U) Diagnostic Computer 
System. Bell, H.H. Jr.; Brown, M.D.; Moller, J.M.; Meyer, 
W.H.; Benway, A.W. (Lawrence Livermore National Lab., 
CA (USA)). 11 Nov 1985. Contract W-7405-ENG-48. 5p. 
(CONF-851102—65). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005199. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

May 1983 marked the beginning of an intensive effort to 
both improve the operating reliability, and improve the perform- 
ance of the TMX-U Diagnostic Computer System. At that time, the 
system was handling (acquiring, storing, processing, plotting, dis- 
playing, and archiving) about 3 million bytes (Mb) of data per shot, 
with a 15-minute cycle time between shots. In addition, the system 
was fairly fragile, with frequent (about 5 times/day) crashes, requir- 
ing re-booting. At the present time, the system reliably handles 
about 5 Mb of data per shot, with a 7-minute cycle time between 
shots. This improvement was accomplished by a combination of 
new hardware, rearranging existing hardware, and new or revised 
software. Hardware changes were made in two areas. First, the 
shared disks were rearranged into different domains to make more 
efficient use of locking features. Second, we purchased and installed 
a solid-state RAM disk emulator (8 megabytes) to provide extreme- 
ly fast access to lists and files that must be accessed frequently. In 
the software area, we made improvements in several areas. Initial 
effort went into finding bugs and optimizing existing code. We de- 
veloped a template so that we could produce efficient code from 
applications that had first been developed on a very powerful, gen- 
eral-purpose scientific spread sheet. Also, we adopted a ticket book 
algorithm to allocate disk resources more efficiently. : 


15325 (UCRL—92519) Plasma-potential diagnostic 
(PPD) hardware used on the Tandem Mirror Experiment-Up- 
grade (TMX-U). Steele, D.L.; Hornady, R.S.; Stever, R.D.; 
Coutts, G.W.; Nelson, D.H. (Lawrence Livermore National 
Lab., CA (USA)). 11 Nov 1985. Contract W-7405-ENG-48. 
5p. (CONF-851102—71). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005197. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The PPD is an instrument used to indirectly measure the po- 
tential of the center-cell plasma of TMX-U. Thallium ions are in- 
jected at energies of about 60 keV from an ion gun capable of 80 
kV operation. The singly charged ions collide with plasma elec- 
trons and generate double-charged ions. Ions in the higher charge 
state exit the plasma and are detected in an electrostatic energy an- 
alyzer. From measurements of the injected ion energy and the 
output ion energy one can determine the plasma potential in the 
ionization region. The absolute potential measurements required 
careful calibrations of the energy analyzer. Hardware and tech- 
niques for calibration of the energy analyzer are discussed. 2 refs., 4 
figs. 


15326 (UCRL—92741) Operation of cold-cathode gauges 
in high magnetic fields. Thomas, S.R. Jr.; Goerz, D.A.; Pick- 
les, W.L. (Lawrence Livermore National Lab., CA (USA)). 
11 Nov 1985. Contract W-7405-ENG-48. 6p. (CONF- 
851174—22). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE86003489. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

The Mirror Fusion Test Facility (MFTF-B), under construc- 
tion at LLNL, requires measurement of the neutral gas density in 
high magnetic fields near the plasma at several axial regions. This 
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Background Gas Pressure (BGP) diagnostic will help us understand 
the role of background neutrals in particle and power balance, par- 
ticularly in the maintenance of the cold halo plasma that shields the 
hot core plasma from the returning neutrals. It consists of several 
cold-cathode, magnetron-type gauges stripped of their permanent 
magnets, and utilizes the MFTF-B ambient B-field in strengths of 5 
to 25 kG. Similar gauges have operated in TMX-U in B-fields up to 
3 kG. To determine how well the gauges will perform, we assem- 
bled a test stand which operated magnetron gauges in an external, 
uniform magnetic field of up to 30 kG, over a pressure range of 
1E-8 T to 1E-5 T, at several cathode voltages. This paper describes 
the test stand and presents the results of the tests. 


15327 Experimental studies of field-reversed configura- 
tion translation. Rej, D.J.; Armstrong, W.T.; Chrien, R.E.; 
Klingner, P.L.; Linford, R.K.; McKenna, K.F.; Sherwood, 
E.G.; Siemon, R.E.; Tuszewski, M.; Milroy, R.D. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Physics of Fluids; 29: No. 3, 
852-862(Mar 1986). 

In the FRX-C/T experiment [Proceedings of the 9th Sympo- 
sium for Engineering Problems of Fusion Research (IEEE, New 
York, 1981), p. 1751], field-reversed configuration (FRC) plasmas 
have been formed in, and launched from, a field-reversed theta- 
pinch source and subsequently trapped in an adjacent confinement 
region. No destructive instabilities or enhanced losses of poloidal 
flux, particles, or thermal energy are observed for FRC total trajec- 
tories of up to 16 m. The observed translation dynamics agree with 
two-dimensional magnetohydrodynamic (MHD) simulations. When 
translated into reduced external magnetic fields, FRC’s are ob- 
served to accelerate, expand, and cool in partial agreement with ad- 
iabatic theory. The plasmas reflect from an external mirror and 
after each reflection, the axial kinetic energy is reduced by approxi- 
mately 50%. Because of this reduction, FRC’s are readily trapped 
without the need of pulsed gate magnet coils. 


15328 Confinement of translated field-reversed configura- 
tions. Tuszewski, M.; Armstrong, W.T.; Chrien, R.E,; 
Klingner, P.L.; McKenna, K.F.; Rej, D.J.; Sherwood, E.G.; 
Siemon, R.E. (Los Alamos National Laboratory, University 
of California, Los Alamos, New Mexico 87545). Physics of 
Fluids; 29: No. 3, 863-870(Mar 1986). 

The confinement properties of translating field-reversed con- 
figurations (FRC) in the FRX-C/T device [Phys. Fluids 29, square- 
solid square-solid square-solid square-solid (1986)] are analyzed and 
compared to previous data without translation and to available 
theory. Translation dynamics do not appear to appreciably modify 
the FRC confinement. Some empirical scaling laws with respect to 
various plasma parameters are extracted from the data. These are 
qualitatively similar to those obtained in the TRX-1 device [Phys. 
Fluids 28, 888 (1985)] without translation and with a different for- 
mation method. Translation with a static gas fill offers new oppor- 
tunities such as improved particle confinement or refueling of the 
FRC particle inventory. 


15329 Theory of Langmuir probes in strong electrostatic 
potential structures. Borovsky, J.E. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Physics of 
Fluids; 29: No. 3, 718-730(Mar 1986). 

The inside of a time-stationary strong electrostatic potential 
structure is characterized by the absence of thermal plasma and by 
the presence of electron and ion beams, the beam energies being re- 
lated to the local plasma potential. The operation of collecting and 
emitting Langmuir probes and double probes within such potential 
structures is analyzed. It is demonstrated that a floating double 
probe will not measure the electric field of a strong potential struc- 
ture without substantial reinterpretation of the potential between 
the probes. A prescription for the reinterpretation is given. Some 
probe—surface effects are considered, as are the effects of strong 
magnetic fields. 
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15330 Soft x-ray tomography diagnostic for the Alcator C 
tokamak. Camacho, J.F.; Granetz, R.S. (Plasma Fusion 
Center, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Review of Scientific Instruments; 57: 
No. 3, 417-425(Mar 1986). Contract AC0O2-78ET51013. 

A soft x-ray tomography diagnostic has been built and oper- 
ated on the Alcator C tokamak with the use of an 80-channel array 
of detectors. The detector system consists of miniature PIN photo- 
diodes which are located around the periphery of the plasma at one 
toroidal location (top and bottom ports) in order to image the po- 
loidal cross section of the plasma’s soft x-ray emissivity. The com- 
pact size and inexpensive cost of these detectors allow for the large 
number of views required to avoid any assumptions about plasma 
rotation, position, or symmetry in the reconstruction algorithm. 
The use of logarithmic amplifiers in the electronic circuitry makes 
it possible to record conveniently data from a wide range of plasma 
operating parameters. This diagnostic has been used to study 
plasma position and shape, magnetohydrodynamic (MHD) phenom- 
ena, and the effects of impurities. Data from a pellet-fueled dis- 
charge exhibiting large-scale MHD activity are presented. The 
system has recently been expanded to 128 detectors with the addi- 
tion of an array on a side port in order to improve its coverage of 
the plasma and the resolution of the reconstructions. 


15331 Warm relativistic electron fluid. II. Small-m/e 
limit. Newcomb, W.A. (Lawrence Livermore National Lab- 
oratory, University of California, Livermore, California 
94550 and Department of Applied Science, University of 
California, Davis, California 95616). Physics of Fluids; 29: 
No. 3, 881-882(Mar 1986). Contract W-7405-ENG-48. 

It is shown that the generalized equation of state of a warm 
relativistic electron fluid reduces in the small-m/e limit to the well- 
known double adiabatic law of collisionless magnetohydrodyna- 
mics. 


15332 Saturated tearing modes in toroidal geometry. 
Bateman, G.; Morris, R.N. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544). Physics 
of Fluids; 29: No. 3, 753-761(Mar 1986). Contract AS05- 
81ER53117. 

A quasilinear method is developed for determining saturated 
tearing mode magnetic island widths in axisymmetric toroidal plas- 
mas with arbitrary cross-sectional shape, aspect ratio, or plasma 
pressure (beta). The method is applied to compute magnetic island 
widths in force-free toroidal plasmas with aspect ratio as low as 2.0 
and elongation between 1.0 and 2.0. It is found that current sup- 
pression within the magnetic island strongly increases the saturated 
width while current peaking reduces width. The effects of current 
profile, geometry, and harmonic mixing are also studied. 


15333 Compatibility of Alfven ion-cyclotron and magne- 
tohydrodynamic stability criteria for an axisymmetric magnet- 
ic mirror. Smith, G.R.; Berk, H.L.; LoDestro, L.L. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physics of Fluids; 29: 
No. 3, 798-802(Mar 1986). Contract W-7405-ENG-48. 

The stability of an axisymmetric magnetic-mirror cell sur- 
rounded by a conducting wall is studied using the sharp-boundary 
model. Depending on the ion pressure model p(B), magnetohydro- 
dynamic (MHD) stability can be achieved in certain ranges at 
either high or low 8. Suppression of the Alfven ion-cyclotron mi- 
croinstability requires the mirror cell to be short (length< or ~20 
ion Larmor radii). Adiabaticity of ion orbits is then found to be a 
constraint that is difficult to satisfy. Within the approximations used 
in this paper, satisfaction of all constraints is achieved in only a 
small region of parameter space. 


15334 Partial line-tying of the flute mode in a magnetic 
mirror. Vandegrift, G.; Good, T.N. (Physics Department, 
University of California, Irvine, California 92717). Physics of 
Fluids; 29: No. 2, 550-555(Feb 1986). 

The amount of electron emission required to partially line-tie 
the m=1 flute mode is measured on an axisymmetric mirror-con- 
fined plasma. The results are consistent with an ideal magnetohy- 
drodynamic (MHD) calculation with a sheath dissipation term 
added. The minimum electron emission required is approximately 


70 FUSION ENERGY 
7001 Plasma Research 


the ion saturation current. The sheath impedance is also calculated 
for the case when the electron emission exceeds the threshold re- 
quired for the formation of a virtual sheath. 


15335 Approximate treatment of density gradients in 
Rayleigh-Taylor instabilities. Mikaelian, K.O. (Lawrence 
Livermore National Laboratory, University of California, 
Livermore, California 94550). Physical Review Cue A: 
General Physics; 33: No. 2, 1216-1222(Feb 1986). Contract 
W-7405-ENG-48. 

We present an approximate method, based on a moment 
equation, to derive explicit analytic formulas for the growth rate of 
Rayleigh-Taylor instabilities in fluids with density gradients. We il- 
lustrate with several examples and compare the results with our 
earlier method of treating a continuous density profile as a large 
number of fluid layers. The emphasis is on obtaining simple analytic 
formulas for the largest growth rate. 


15336 Trapped-electron stochasticity induced by — 
cy-modulated waves. Ram, A.K.; Hizanidis, K.; 
(Plasma Fusion Center and Research Laboratory ra Bes. 
tronics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review Letters; 56: No. 2, 
147-150(13 Jan 1986). Contract AC02-78ETS51013. 

It is shown that for electrons trapped in a static potential a 
finite-amplitude frequency-modulated wave induces stochastic mo- 
tions (and diffusion) in electron orbits over a significantly larger 
area of phase space than a single frequency wave of the same am- 
plitude. The wavelength of the frequency-modulated fields is unim- 
portant if it is greater than twice the width of the static potential. It 
is proposed that this be used for pumping of mirror trapped elec- 
trons to enhance the confining potential in a tandem mirror cell. 


15337 Observation of charge-transfer population of high- 
n levels in Ar*!* from neutral hydrogen in the and ex- 
cited states in a tokamak plasma. Rice, J.E.; Marmar, E.S.; 
Terry, J.L.; Kallne, E.; Kallne, J. (Plasma Fusion Center, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Physical Review Letters; 56: No. 1, 50-53(6 
Jan 1986). Contract AC0O2-78ET51013. 

X-ray spectra of He-like argon (Ar***) have been obtained 
for the transitions Isnp—1s*, with 3< or =n<.o, from Alcator-C 
tokamak plasmas. In the periphery of the plasma, the n = 9 and 10 
and 15<n< or =40 levels are observed to be predominantly popu- 
lated by charge transfer between Ar*"’ and intrinsic neutral hydro- 
gen in the ground and first few excited states. Neutral hydrogen 
density pro- files are deduced from these measurements. The first 
experimental observations of the reactions Ar*!7(1s ?S)+Ho((n = 
2,3) -Ar/sup + l6asterisk/(Isnp 'P)+H* are presented and their 
cross sections are estimated. 


15338 Alfven wave heating of low-beta, nonaxisymmetric, 


toroidal plasmas. Tataronis, J.A.; Lewis, H.R. (University of 
Wisconsin, Madison, Wisconsin 53706). Physics of Fluids; 29: 
No. 1, 167-171(Jan 1986). 

Solutions of the Alfven wave continuum equation for a pres- 
sureless, magnetohydrodynamic plasma in nonaxisymmetric, toroi- 
dal geometry are presented. The analysis is based on the Hamilton- 
ian form of the continuum equation along lines of force of the equi- 
librium magnetic field. Canonical transformation methods are in- 
voked to determine approximate solutions of the continuum equa- 
tion. The approximate solutions are used to identify the conditions 
that govern the Alfven continuous spectrum in nonaxisymmetric to- 
roidal geometry. 


15339 Transport in driven plasmas. Fisch, N.J. (Plasma 
Physics Laboratory, Princeton University, P. O. Box 451, 
Princeton, New Jersey 08544). Physics of Fluids; 29: No. 1, 
172-179(Jan 1986). Contract AC02-76CH03073. 

A plasma in contact with an external source of power, espe- 
cially a source that interacts specifically with high-velocity elec- 
trons, exhibits transport properties, such as conductivity, different 
from those of an isolated plasma near thermal equilibrium. This is 
true even when the bulk of the particles in the driven plasma is 
near thermal equilibrium. To describe the driven plasma, we derive 
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an adjoint equation to the inhomogeneous, linearized, dynamic 
Boltzmann equation. The Green's functions for a variety of plasma 
responses can then be generated. It is possible to modify the Chap- 
man—Enskog [Mathematical Theory of Nonuniform Gases, 3rd ed., 
(Cambridge U.P., Cambridge, MA, 1970)] expansion in order to in- 
corporate the response functions derived here. 


15340 Current in wave-driven plasmas. Karney, C.F.F.; 
Fisch, N.J. (Plasma Physics Laboratory, Princeton Universi- 
ty, Princeton, New Jersey 08544). Physics of Fluids; 29: No. 
1, 180-192(Jan 1986). Contract AC02-76CH03073. 

A theory for the generation of current in a toroidal plasma 
by radio-frequency waves is presented. The effect of an opposing 
electric field is included, allowing the case of time varying currents 
to be studied. The key quantities that characterize this regime are 
identified and numerically calculated. Circuit equations suitable for 
use in ray-tracing and transport codes are given. 


15341 High-field launch electron-cyclotron heating ex- 
periments in a bumpy torus. Rasmussen, D.A.; Batchelor, 
D.B.; Swain, D.W.; White, T.L.; Kimrey, H.D.; Bigelow, 
T.S.; Cobble, J.A.; Goldfinger, R.C.; Hillis, D.L.; Richards, 
RK. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physics of ng 29: No. 1, 318- 3270an 1986). 
Contract AC05-840R21400 

The midplane microwave heating system in the ELMO 
Bumpy Torus (EBT) [in Proceedings of the Sixth International 
Conference on Plasma Physics and Controlled Nuclear Fusion Re- 
search, 1976 (IAEA, Vienna, 1977), Vol. II, p. 145] was supple- 
mented with power launched from the high-field side of the funda- 
mental resonance by an antenna in the magnet coil throat. Up to 43 
kW of polarized (extraordinary mode), 28 GHz power was success- 
fully launched with one antenna. Measurements were made of 
changes in the core and hot-electron ring plasma parameters when 
throat-launch power was added. In sharp contrast to initial expecta- 
tions, the bulk core-plasma parameters were degraded while the 
ring parameters, in the launch cavity, were improved. These results 
are consistent with a modified picture of electron-cyclotron heating 
* (BCH) in EBT. 


15342 Ambipolarons: Solitary wave solutions for the 
radial electric field in a plasma. Hastings, D.E.; Hazeltine, 
R.D.; Morrison, P.J. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physics of Fluids; 29: No. 1, 69- 
75(Jan 1986). Contract AC05-840R21400. 

The ambipolar radial electric field in a nonaxisymmetric 
plasma can be described by a nonlinear diffusion equation. This 
equation is shown to possess solitary wave solutions. A model non- 
linear diffusion equation with a cubic nonlinearity is studied. An ex- 
plicit analytic step-like form for the solitary wave is found. It is 
shown that the solitary wave solutions are linearly stable against all 
but translational perturbations. Collisions of these solitary waves 
are studied and three possible final states are found: two diverging 
solitary waves, two stationary solitary waves, or two converging 
solitary waves leading to annihilation. 


15343 Isodynamic magnetohydrodynamic equilibria. 
Channell, P.J. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physics of Fluids; 29: No. 1, 
161-166(Jan 1986). 

The class of isodynamic magnetohydrodynamic (MHD) 
equilibria in three dimensions is studied. A reduction of the prob- 
lem to that of finding a force-free equilibrium is carried out, and 
the resulting force-free problem transformed, by means of a three- 
dimensional hodograph technique, to a simple and elegant form. 
The flux surface equation in a potentially very useful form is split 
off in a further representation. 


15344 Poloidal potential in the low-collisionality 


regime 
in a nonaxisymmetric torus. Hastings, D.E.; Tolliver, J.S. 
(Oak Ridge National Eg Oak Ridge, Tennessee 
37831). Physics of Fluids; 29: No. 1, 193-199(Jan 1986). Con- 
tract AC05-840R21400. 
The poloidal potential is calculated numerically in the low- 
collisionality regime for nonaxisymmetric tori such as stellarators 
and bumpy tori. It is found that even fairly deep into the superban- 
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ana regime, the poloidal potential retains the simple azimuthal de- 
pendence of the plateau regime. 


Experimental study of neoclassical currents. Zarn- 
stor, M.C.; Prager, S.C. (Physics Department, University 
of Wisconsin, Madison, Wisconsin 53706). Physics of Fluids; 
29: No. 1, 298-308(Jan 1986). 

A detailed experimental study of the bootstrap and Pfirsch- 
Schlueter currents that are predicted by neoclassical transport 
theory is presented. In a toroidal octupole, on magnetic surfaces 
within the separatrix, the observed parallel plasma currents are in 
excellent quantitative agreement with neoclassical theory with 
regard to the spatial structure (along a magnetic surface), collisiona- 
lity dependence, and toroidal magnetic field dependence. On mag- 
netic surfaces outside the separatrix, the ion portion of the parallel 
current is in agreement with neoclassical theory, but the electron 
parallel current is observed to obtain a unidirectional component 
that deviates from and exceeds the theoretical prediction. 


15346 Electrostatic electron surface modes on a plasma- 
vacuum interface of finite width. Jones, R.D. (Applied Theo- 
retical Physics Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physics of Fluids; 29: No. 
1, 97-99(Jan 1986). 

The electron surface mode dispersion relation, including 
Landau damping, is obtained for a vacuum-plasma interface. Unlike 
previous work, the interface is permitted to have a finite width and 
no wall boundary conditions are assumed. When the density gradi- 
ent scale length L/sub n/ is large compared with a Debye length 
k~ sub D/ and small compared with a surface mode wavelength 
2k", then the mode frequency is » = (w/sub p//2?/sup //?) (1 
+ kL/sub n//6), and the Landau damping rate is y = -[6/(27)?/ 
sup //?]w/sub p//(k/sub D/L/sub n/). These expressions are much 
different than the comparable expressions for a wall-confined 
plasma. 


15347 Collisional effects on coherent nonlinear wave-par- 
ticle interactions at cyclotron harmonics. Carter, M.D.; 
Callen, J.D.; Batchelor, D.B.; Goldfinger, R.C. (Nuclear 
Engineering ‘Department, University of Wisconsin-Madison, 
Madison, Wisconsin 53706). Physics of Fluids; 29: No. 1, 100- 
109(Jan 1986). Contract AC02-80ER53104. 

When particle orbits are trapped very near a cyclotron har- 
monic resonance, the quasilinear concept of weakly perturbed, un- 
correlated passages through resonance breaks down, and nonlinear 
effects become important. In numerical as well as analytic studies, it 
is demonstrated that relativistic detuning of the resonance can be 
important for electrons even at low initial energies (~20 eV) and 
that coupling to perturbed parallel motion can lead to strong inter- 
actions for values of the turning point where the wave frequency 
differs from a harmonic multiple of the bounce-averaged gyrofre- 
quency by an integral multiple of the bounce frequency. The result- 
ant motion is described by large periodic energy excursions for 
which small-angle Coulomb collisions or other randomization proc- 
esses are required to realize net heating. Analytic formulas are de- 
rived describing the energy excursion behavior and heating in a 
mildly relativistic limit. Also, a Monte Carlo numerical model of 
the collisional effects on the orbits has been employed to study 
electron heating at the second-harmonic cyclotron resonance and to 
test the analytic results. In certain regimes of collisionality, a strong 
enhancement over quasilinear heating has been found. 


15348 Turbulent stabilization of the tearing mode in to- 
kamak plasmas. Esarey, E.; Freidberg, J.P.; Molvig, K.; 
Beasley, C.O. Jr.; Van Rij, W.I. (Plasma Fusion Center and 
Department of Nuclear Engineering, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Physics of 
Fluids; 29: No. 1, 200-211(Jan 1986). 

The effect of turbulent electron diffusion from stochastic 
electron orbits on the stability of low-beta fluctuations is considered 
through the use of the normal stochastic approximation. A set of 
coupled, self-adjoint equations is derived for the fluctuation poten- 
tials phi-tilde and A/sub parallel/. Solutions to this set of equations 
describe both unstable finite-8 drift waves when analyzed for high- 
m modes and the tearing mode when analyzed for low-m modes. 
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For the tearing mode, it is shown that stability is obtained for suffi- 
ciently large values of the diffusion coefficient. Provided D/sub e/ 
~ 1/n, this implies that a density threshold must be surpassed 
before the tearing mode is observed. Physically, turbulent electron 
diffusion prohibits the formation of a perturbed current within a 
finite region about the rational surface. At higher densities, the in- 
clusion of a finite electrostatic potential phi-tilde gives an additional 
stabilizing term to the dispersion relation, which physically repre- 
sents ion inertial effects. This ion inertial effect implies that, in the 
absence of diffusion, the tearing mode is stabilized for ion betas B/ 
sub i/ above some critical value. 


15349 Effects of a radial electric field on tokamak edge 
turbulence. Chiueh, T.; Terry, P.W.; Diamond, P.H.; Sedlak, 
J.E. (Institute for Fusion Studies, The University of Texas 
at Austin, Austin, Texas 78712). Physics of Fluids; 29: No. 1, 
231-241(Jan 1986). Contract FG05-830ET53088. 

Turbulence associated with sheared radial electric fields such 
as those arising in tokamak edge plasmas is investigated analytical- 
ly. Two driving mechanisms are considered: in the region of maxi- 
mum vorticity (maximum electric field shear), the electric field is 
the dominant driving mechanism. Away from the maximum, turbu- 
lence is driven by the density gradient. In the latter case, previous 
work is extended to include the effects of the electric field on the 
spatial scales of density correlation in the frequency-Doppler-shift- 
ed, density-gradient-driven turbulence. For radial-electric-field- 
driven turbulence, the effects of magnetic shear on linear instability 
and on fully developed turbulence are examined. In the case of 
weak magnetic shear, saturation occurs through an entrophy cas- 
cade process which couples regions of driving and dissipation in 
wave number space. For stronger magnetic shear, such that the 
width of the dissipation region resulting from parallel resistivity is 
comparable to the radial electric field scale length, saturation 
occurs through nonlinear broadening of the mode structure, which 
pushes entrophy into the region of dissipation. Estimates of mode 
widths, fluctuation levels, and scalings are obtained for both mecha- 
nisms. Comparison is made with the results of fluctuation measure- 
ments in the TEXT tokamak [Phys. Fluids 27, 2956 (1984)]. 


15350 Controlled evolution of highly elongated tokamak 
plasmas, Marcus, F.B.; Jardin, S.C.; Hofmann, F. (Centre de 
Recherches en Physique des Plasmas, Association EURA- 
TOM Confederation Suisse, Ecole Polytechnique Federale 
de Lausanne, 21, av. des Bains-1007, Lausanne, Switzer- 
land). Physical Review Letters; 55: No. 21, 2289-2292(18 Nov 
1985). Contract AC02-76CH03073. 

It is demonstrated numerically that a tokamak plasma can be 
evolved continuously from a near-circular cross-section shape to a 
4/1 vertically elongated racetrack. All intermediate stages and the 
final state are stable to axisymmetric magnetohydrodynamic modes. 
The stabilization is provided by the vacuum vessel walls on the 
ideal time scale and by an orthogonal active feedback system on the 
resistive time scale. 


15351 Studies of energetic ion confinement during fish- 
bone events in PDX. Strachan, J.D.; Grek, B.; Heidbrink, 
W.; Johnson, D.; Kaye, S.M.; Kugel, H.W.; Le Blanc, B.; 
McGuire, K. (Princeton Univ., NJ, USA. Plasma Physics 
Lab.). Nuclear Fusion; 25: No. 8, 863-880(Aug 1985). 

The 2.5 MeV neutron emission from the beam-target d(d, 
n)*He fusion reaction has been examined for all PDX deuterium 
plasmas which were heated by deuterium neutral beams. The mag- 
nitude of the emission was found to scale classically and to increase 
with Tsub(e)sup(3/2) as expected when electron drag is the pri- 
mary energy degradation mechanism. The time evolution of the 
neutron emission through fishbone events was measured and used 
to determine the confinement properties of the energetic beam ions. 
Many of the experimental results are predicted by the Mode Parti- 
cle Pumping Theory. 


15352 Charge-exchange measurements of beam ion ther- 
malization in MHD-quiescent plasmas in the poloidal divertor 
experiment. Kaita, R.; Goldston, R.J.; Beiersdorfer, P. 
(Princeton Univ., NJ, USA. Plasma Physics Lab.). Nuclear 
Fusion; 25: No. 8, 939-952(Aug 1985). 

The horizontally scanning, multi-angle charge-exchange ana- 
lyser on the Poloidal Divertor Experiment (PDX) was used to 
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study the beam ion slowing-down process with high-power perpen- 
dicular injection. Measurements were made over a wide range in 
toroidal field (8 kG < Bsub(T) < 22 kG), plasma current (200 kA 
< Isub(p) < 500 kA), and beam power (1 MW < Psub(B) < 7 
MW). In MHD-quiescent plasmas, agreement is found between the 
measured slowing-down spectra and theoretical predictions as a 
function of both angle and energy. Classes of prompt orbit losses 
are observed with both co- and counter-injection which have been 
understood and applied to plasma diagnostics. 


15353 Conducting-wall and pressure profile effect on 
MHD stabilization of axisymmetric mirror. Li, Xingzhong; 
Kesner, J.; Lane, B. (Massachusetts Inst. of Tech., Cam- 
bridge, USA. Plasma Fusion Center). Nuclear Fusion; 25: 
No. 8, 907-917(Aug 1985). 

The MHD energy principle is used to examine the stabiliza- 
tion effect of a conducting wall located near the plasma surface. 
The stabilization effect is maximized when the normal component 
of the perturbed magnetic field approaches zero (Qsub(n)=0) at the 
plasma surface. Under this boundary condition, the eigen-equation 
of the plasma displacement is solved for a two-step flat pressure 
profile model, which can include both a non-hollow and a hollow 
pressure profile. Only the rigid m=1 mode is considered due to the 
finite-Larmor-radius effect. For an isotropic pressure component, it 
is found that a hollow profile has better stability than a uniform 
pressure when the integral of the radial pressure profile is fixed. 
Implications for plasma experiments and fusion reactors are dis- 
cussed. 


15354 Experimental results on tokamak beta limits from 
ISX-B. Neilson, G.H.; Wootton, A.J.; Bell, J.D. (Oak Ridge 
National Lab., TN, USA; Martin Marietta Energy Systems, 
Oak Ridge, TN, USA). Nuclear Fusion; 25: No. 7, 825- 
827(Jul 1985). 

Letter-to-the-editor. 

It is observed that the expression B-circumflex=A < B > 
qsub(psi) / kappa= 18-22% defines one of the operational bound- 
aries for ISX-B and corresponds to empirical beta limit scalings ob- 
tained in other tokamaks. Although this expression closely agrees 
with simple expressions for ideal-MHD instability thresholds, it is 
not obvious that it constitutes a real tokamak beta limit. Confine- 
ment degradation is observed when f-circumflex is well below this 
operating boundary, and there is neither experimental evidence nor 
a satisfactory theoretical model connecting this phenomenon with 
ideal-MHD activity. 


15355 New spatial-axis stellarator. Schaffer, M.J.; Bard, 
W.D. (GA Technologies, Inc., San Diego, CA, USA). Nu- 
clear Fusion; 25: No. 7, 846-851(Jul 1985). 

Letter-to-the-editor. 

A new spatial-axis toroidal stellarator is proposed and its 
basic properties are discussed. In basic concept, the stellarator is de- 
fined by a magnetic axis consisting of a double-helix transform-pro- 
ducing section, closed by half-torus turning sections at each end 
which produce little or no transform. Vacuum toroidal rotational 
transform and average magnetic well in straight double helices are 
similar to familiar purely helical systems. Vacuum magnetic-field 
calculations demonstrate closed three-dimensional magnetic surfaces 
in simple examples without well. 


15356 MHD stability properties of bean-shaped toka- 
maks, Grimm, R.C.; Chance, M.S.; Todd, A.M.M. (Prince- 
ton Univ., NJ, USA. Plasma Physics Lab.). Nuclear Fusion; 
25: No. 7, 805-823(Jul 1985). 

A study of the MHD stability properties of bean-shaped to- 
kamak plasmas is presented. For ballooning modes, while increased 
indentation gives larger stable-beta configurations, the existence and 
accessibility of the second stable region are sensitive to the pressure 
and safety factor profiles. The second stable region appears at 
lower beta values for large aspect ratio and moderately high q- 
values. Finite-Larmor-radius kinetic effects can significantly im- 
prove the stability properties. For low-q (< or approx. 1) oper- 
ation, long-wavelength (n approx. 2,3) internal-pressure-driven 
modes occur at modest Bsub(p) values and accessibility to higher 
beta operation is unlikely. Indentation modifies the nature of the 
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usually vertical axisymmetric instability, but the mode can be pas- 
sively stabilized by placing highly conducting plates near the tips of 
the plasma bean. At constant q, indentation has a stabilizing effect 
on tearing modes. 


15357 ‘Boxcar’ method for the analysis of non-Gaussian 
random signals. Daly, E.J.; Williamson, G.I; Rusbridge, 
M.G.; Jacobson, A.R. (Manchester Univ., UK. Inst. of Sci- 
ence and Technology; Los Alamos National Lab., NM, 
USA). Plasma Physics and Controlled Fusion; 27: No. 7, 761- 
775(Jul 1985). 

A description is given of method of analysis of random sig- 
nals containing non-Gaussian features such as pulses or oscillatory 
bursts; the method involves detecting a pulse, locating it in time 
and classifying it in height and then averaging the signal over a 
fixed time interval centred on the pulse and over many occurrences 
of pulses in each class. It is shown that the technique retains infor- 
mation which is lost in the usual two-point correlation function 
measurements: this information is that contained in the non-random 
phase relationships between different Fourier modes, which are 
necessarily entailed by the non-Gaussian distribution. It is also 
shown that in suitable cases the technique allows the direct detec- 
tion of some kinds of non-linear effect. The method is illustrated 
with examples from fluctuation measurements in magnetically con- 
fined plasmas. 


15358 Changes in spectral intensities of thermal plasmas 
in the presence of fast charged particles. Jayakumar, R.; 
Fleischmann, H.H. (Cornell Univ., Ithaca, NY, USA. 
School of Applied and Engineering Physics). Journal of 
Quantitative Spectroscopy and Radiative Transfer; 33: No. 2, 
177-191(Feb 1985). 

The influence of monoenergetic, fast, charged particles 
present in a Maxwellian plasma on excitation and ionization proc- 
esses is studied in the context of plasmas and fast particle diagnos- 
tics. It is shown that the influence can be significant for relative 
fast-particle densities as low as 10‘. On the other hand, the indirect 
influence through secondary electrons is found to be small in an ap- 
proximate analytical calculation. Allowed transitions are significant- 
ly enhanced in the presence of fast particles, while spin-forbidden 
excitations are hardly affected. Although the limiting conditions for 
LTE, partial LTE or corona equilibria are nearly unaltered, the 
populations of highly excited states are enhanced. Under partial- 
LTE conditions, this enhancement occurs without significantly in- 
fluencing the relative populations of these upper levels. Illustrative 
calculations on the intensities and intensity ratios for outer and 
inner shell lines of diagnostic interest are presented. 
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REFER ALSO TO CITATION(S) 13639, 13644, 13947, 14038, 14062, 14067, 
15001, 15129, 15144, 15310, 15334, 15352 


15359 (CONF-841010—24) Time-resolved x-ray line 
emission studies of thermal transport in multiple beam uv-ir- 
radiated targets. Jaanimagi, P.A.; Henke, B.L.; Delettrez, J; 
Richardson, M.C. (Hawaii Univ., Honolulu (USA); Roches- 
ter Univ., NY (USA). Lab. for Laser Energetics). 1984. 
Contract AC08-80DP40124. 18p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86003574. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Boston, MA, USA (27 Oct 1984). 

Thermal transport in spherical targets irradiated with multi- 
ple, nanosecond duration laser beams, has been a topic of much dis- 
cussion recently. Different inferences on the level of thermal flux 
inhibition have been drawn from plasma velocity and x-ray spec- 
troscopic diagnostics. We present new measurements of thermal 
transport on spherical targets made through time-resolved x-ray 
spectroscopic measurements of the progress of the ablation surface 
through thin layers of material on the surface of the target. These 
measurements, made with 6 and 12 uv (351 nm) nanosecond beams 
from OMEGA, will be compared to previous thermal transport 
measurements. Transparencies of the conference presentation are 
given. 


ERA-11/7 / 2058 


15360 (CONF-851102—9) Oak Ridge rf Test Facility. 
Gardner, W.L.; Hoffman, D.J.; McCurdy, H.C.; McMan- 
amy, T.J.; Moeller, J.A.; Ryan, P.M. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 4p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86003097. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The rf Test Facility (RFTF) of Oak Ridge National Labora- 
tory (ORNL) provides a national facility for the testing and evalua- 
tion of steady-state, high-power (~1.0-MW) ion cyclotron reso- 
nance heating (ICRH) systems and components. The facility con- 
sists of a vacuum vessel and two fully tested superconducting de- 
velopment magnets from the ELMO Bumpy Torus Proof-of-Princi- 
ple (EBT-P) program. These are arranged as a simple mirror with a 
mirror ratio of 4.8. The axial centerline distance between magnet 
throat centers is 112 cm. The vacuum vessel cavity has a large port 
(74 by 163 cm) and a test volume adequate for testing prototypic 
launchers for Doublet III-D (DIII-D), Tore Supra, and the Toka- 
mak Fusion Test Reactor (TFTR). Attached to the internal vessel 
walls are water-cooled panels for removing the injected rf power. 
The magnets are capable of generating a steady-state field of ~3 T 
on axis in the magnet throats. Steady-state plasmas are generated in 
the facility by cyclotron resonance breakdown using a dedicated 
200-kW, 28-GHz gyrotron. Available rf sources cover a frequency 
range of 2 to 200 MHz at 1.5 kW and 3 to 18 MHz at 200 kW, with 
several sources at intermediate parameters. Available in July 1986 
will be a > 1.0-MW, cw source spanning 40 to 80 MHz. 5 figs. 


15361 (CONF-851102—41) Helical coil alignment in the 
advanced toroidal facility. Taylor, D.J.; Cole, M.J.; Johnson, 
R.L.; Nelson, B.E.; Warwick, J.E.; Whitson, J.C. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 
840R21400. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003805. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper presents a brief overview of the helical coil 
design concept, detailed descriptions of the method for installation 
and alignment, and discussions of segment installation and align- 
ment equipment. Alignment is accomplished by optical methods 
using electronic theodolites connected to a microcomputer to form 
a coordinate measurement system. The coordinate measurement 
system is described in detail, along with target selection and fixtur- 
ing for manipulation of the helical coil segments during installation. 
In addition, software is described including vendor-supplied soft- 
ware used in the coordinate measurement system and in-house-de- 
veloped software used to calibrate segment and positioning fixture 
motion. 2 refs., 8 figs. 


15362 (CONF-851102—42) Spherical torus experiment 
(STX) . McManamy, T.J.; Lazarus, E.A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1985. Contract AC05-840R21400. 
10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE860038 12. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The principal engineering features of the proposed Spherical 
Torus Experiment (STX) are described. Design is dominated by the 
small bore available for the ohmic heating (OH) solenoid and struc- 
tural considerations for a situation in which B/sub p/ is approxi- 
mately equal to B/sub t/. Unique features of a spherical torus 
plasma include large elongations without shaping fields; an excep- 
tionally high ratio of plasma current to toroidal field, giving the po- 
tential for stability at very high beta; strong paramagnetism; and a 
variety of configurations, ranging from tokamak (q/sub a/) to re- 
vised-field pinch (RFP) (q/sub a/ < 1). Access to this regime re- 
quires aspect ratios less than 2. A feasibility study has been done 
for a beam-heated device with A = 1.67, Ro = 0.45, and K = 2. 3 
refs., 9 figs. 
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15363 (CONF-851102—46) IFSMTF experiences and 
conclusions regarding the use of Kapton insulated, high-volt- 
age cable in a vacuum/cryogenic environment. Wilson, C.T. 
Jr.; Luton, J.N. Jr.; Shen, S.S. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 3p. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86003808. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper describes the experiences of the International 
Fusion Superconducting Magnet Test Facility (IFSMTF), formerly 
called the Large Coil Test Facility, with regard to the use of 
Kapton insulated cable for high-voltage instrumentation within the 
IFSMTF vacuum vessel. Initial high-potential tests performed on 
the General Dynamics electrical system were disappointing and led 
to a general review and subsequent change of the philosophy and 
technology associated with the use of Kapton insulated cable. 


15364 (CONF-851102—51) Design and fabrication of the 
vacuum vessel for the Advanced Toroidal Facility. Chipley, 
K.K.; Frey, G.N. (Oak Ridge National Lab., TN (USA); 
Pittsburgh-Des Moines Corp., Pittsburgh, PA (USA)). 1985. 
Contract AC05-840R21400. 4p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE86003273. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

"The vacuum vessel for the Advanced Toroidal Facility 
(ATF) is a heavily contoured and very complex formed vessel that 
is specifically designed to allow for maximum plasma volume in a 
pure stellarator arrangement. The design of the facility incorporates 
an internal vessel that is closely fitted to the two helical field coils 
following the winding law 9 = 1/6phi. Metallic seals have been in- 
corporated throughout the system to minimize impurities. The 
vessel has been fabricated utilizing a comprehensive set of tooling 
fixtures specifically designed for the task of forming 6-mm stainless 
steel plate to the complex shape. Computer programs were used to 
develop a series of ribs that essentially form an internal mold of the 
vessel. Plates were press-formed with multiple compound curves, 
fitted to the fixture, and joined with full-penetration welds. 7 refs., 
8 figs. 


15365 (CONF-851102—54) Design and implementation of 
a control and data acquisition system for pellet injectors. 
Baylor, L.R.; Burris, R.D.; Greenwood, D.E.; Stewart, 
K.A. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 3p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE8 766. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A stand-alone control and data acquisition system for pellet 
injectors has been designed and implemented to support pellet in- 
jector development at Oak Ridge Laboratory (ORNL) and to 
enable ORNL pellet injectors to be installed on various fusion ex- 
perimental devices. The stand-alone system permits LOCAL oper- 
ation of the injector from a nearby panel and REMOTE operation 
from the experiment control room. Major components of the 
system are (1) an Allen-Bradley PLC 2/30 programmable control- 
ler, (2) a VAX minicomputer, and (3) a CAMAC serial highway 
interface. The programmable logic controller (PLC) is used to per- 
form all control functions of the injector. In LOCAL, the operator 
interface is provided by an intelligent panel system that has a 
keypad and pushbutton module programmed from the PLC. In 
REMOTE, the operator interfaces via a VAX-based color graphics 
display and uses a trackball and keyboard to issue commands. Com- 
munications between the remote and local controls and to the 
fusion experiment supervisory system are via the CAMAC high- 
way. The VAX archives transient data from pellet shots and trend 
data acquired from the PLC. Details of the hardware and software 
design and the operation of the system are presented in this paper. 
3 refs., 1 fig. 


15366 (CONF-851102—82) Thermal and electrical joint 
test for the helical field coils in the Advanced Toroidal Facili- 
ty. Brown, R.L.; Johnson, R.L. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. Sp. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86005589. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


Initial feasibility studies of a number of configurations for 
the Advanced Toroidal Facility (ATF) resulted in the selection of a 
resistive copper continuous-coil torsatron as the optimum device 
considering the physics program, cost, and schedule. Further con- 
ceptual design work was directed toward optimization of this con- 
figuration and, if possible, a shorter schedule. It soon became obvi- 
ous that in order to shorten the schedule, a number of design and 
fabrication activities should proceed in parallel. This was most criti- 
cal for the vacuum vessel and the helical field (HF) coils. If the HF 
coils were wound in place on a completed vacuum vessel, the over- 
all schedule would be significantly (212 months) longer. The ap- 
proach of parallel scheduel paths requires that the HF coils be seg- 
mented into parts of =180° of poloidal angle and that joints be 
made on a turn-by-turn basis when the segments are installed. It 
was obvious from the outset that the compact and complex geome- 
try of the joint design presented a special challenge in the areas of 
reliability, assembly, maintenance, disassembly, and cost. Also, elec- 
trical, thermal, and force excursions are significant for these joints. 
A number of soldered, welded, brazed, electroplated, and bolted 
joints were evaluated. The evaluations examined fabrication feasibil- 
ity and complexity, thermal-electrical performance at approximately 
two-thirds of the steady-state design conditions, and installation and 
assembly processes. Results of the thermal-electrical tests were ana- 
lyzed and extrapolated to predict performance at peak design pa- 
rameters. The final selection was a lap-type joint clamped with in- 
sulated bolts that pass through the winding packing. 3 refs., 4 figs. 


15367 (CONF-851183—1) Lifetime analysis of plasma 
side components. Mattas, R.F. (Argonne National Lab., IL 
(USA)). Nov 1985. Contract W-31-109-ENG-38. 15p. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE86005566. 

From Technical committee on lifetime predictions for the 
first wall and blanket structure of fusion reactors; Karlsruhe, F.R. 
—— (5 Nov 1985). 

A one-dimensional computer code (FLIP, Fusion Lifetime 
Prediction) has been developed to examine the lifetime of first wall 
and impurity control components. The code incorporates the oper- 
ating and design parameters, the material characteristics, and the 
appropriate failure criteria for the individual components. The 
major emphasis of the modelling effort has been to calculate the 
temperature-stress-strain-radiation effects history of a component so 
that the synergistic effects between sputtering erosion, swelling, 
creep, fatigue, and crack growth can be examined. The general 
forms of the property equations are the same for all materials in 
order to provide the greatest flexibility for materials selection in the 
code. The code is capable of determining the behavior of a plate, 
composed of either a single or dual material structure, that is either 
totally constrained, or constrained from bending but not from ex- 
pansion. The code has been utilized to analyze plasma side compo- 
nents for INTOR. 10 refs. 


15368 (CONF-8509192—3) Recent operating experience 
with Varian 70 GHz and 140 GHz ee aes K.; Bier, 
i Fox, L.; “ H.; Ives, L.; Jory, H.; ot : Shive- 

a Spang, S. (Varian Associates, Inc., alo Alto, CA 
sai). 1985. Contract AC05-840R21400. 7p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86003099 

From Course and workshop on applications of RF v waves to 
tokamak devices; Varenna, Italy (5 Sep 1985). 

The design features and initial test results of Varian 70 GHz 
and 140 GHz CW gyrotrons are presented. The first experimental 
140 GHz tube has achieved an output power of 102 kW at 24% 
efficiency under pulsed conditions in the desired TEos:° cavity 
mode. Further tests aimed at achieving the design goal of 100 kW 
CW are currently underway. The 70 GHz tube has achieved an 
output power of 200 kW under pulsed conditions and possesses a 
wide dynamic range for output power variations. 6 refs., 8 figs. 


15369 (CONF-8510209—4) System studies overview. 
Brown, T.G. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 15p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86004759. 

From U.S.-Japan next step machine design workshop at 
JAERI; Mito, Japan (21 Oct 1985). 

Viewgraphs of the conference presentation on ignition de- 
vices are given. Topics which are included are the relationship be- 
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tween the compact ignition device and the TFCX high-perform- 
ance (HP) copper device, the status of current compact ignition 
device systems, structural aspects of the TFCX-HP copper device, 
questions on shielding, peak stress criteria, and major engineering 
design constraints. 2 figs. (WRF) 


15370 (DOE/DP/40200—15) Numerical simulation and 
target design for laser-imploded cylindrical plasmas. Epstein, 
R.; Delettrez, J.; Richardson, M.C.; Yaakobi, B. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics). 1985. Con- 
tract FC08-85DP40200. 19p. (CONF-8506221—3). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003780. 

From 29. annual anomalous absorption conference; Banff, 
Alberta, Canada (23 Jun 1985). 

The characteristics of plasmas formed from laser-driven im- 
plosions of cylindrical targets are studied using one-dimensional hy- 
drocode simulations. The implosive motion of the heated target ma- 
terial and the axial symmetry of the plasma are properties not 
shared by exploding-foil plasmas. These properties can be exploited 
to control the plasma lifetime and transverse scale lengths which, in 
addition to optimum average ionization states, are important char- 
acteristics of plasmas used as x-ray laser media. The analysis in- 
cludes atomic rate-equation calculations of the relevant ionization 
species populations within these plasmas. The paper consists of 10 
viewgraphs. 


15371 (DOE/DP/40200—16) Temporal dependence of 
the mass ablation rate in uv irradiated spherical targets. De- 
lettrez, J.; Jaanimagi, P.A.; Henke, B.L.; Richardson, M.C. 
(Rochester Univ., NY (USA). Lab. for Laser Energetics). 
1985. Contract FC08-85DP40200. 13p. (CONF-8506221—1). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86003779. 

From 29. annual anomalous absorption conference; Banff, 
Alberta, Canada (23 Jun 1985). 

In this talk, measurements of thermal transport in spherical 
geometry using time-resolved x-ray spectroscopy are presented. 
The time dependence of the mass ablation rate (m) is determined by 
following the progress of the ablation surface through thin layers of 
material embedded at various depths below the surface of the 
target. These measurements made with 6, 12 and 24 uv (351 nm) 
beams from OMEGA are compared to previous thermal transport 
data and are in qualitative agreement with detailed LILAC hydro- 
dynamic code simulations which predict a sharp decrease in m after 
the peak of the laser pulse. Viewgraphs of the talk comprise the 
report. 


15372 (DOE/DP/40200—T3) Raman scattering in inho- 
mogeneous laser produced plasma. Simon, A.; Seka, W.; 
Goldman, L.M.; Short, R.W. (Rochester Univ., NY (USA). 
Lab. for Laser Energetics). Sep 1985. Contract FCO08- 
85DP40200. 59p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86003782. 

A model of Raman scattering in inhomogeneous laser pro- 
duced plasma is described, which invokes enhanced Thomson scat- 
tering. The enhancement is due to pulses of hot electrons arising 
from laser-plasma interactions at the critical or quarter-critical sur- 
faces. A simple model predicts the locations of two enhanced fre- 
quency bands, one between wo and a/2, and the other between 
2@0 and wo. The model is shown to fit the results of eight experi- 
ments, including a new experiment using the 6-beam Omega laser 
facility, converted to 351 nm. In this latter experiment, simultane- 
ous measurement of the upscattered and downscattered bands is 
carried out, and good agreement is found with the enhanced Thom- 
son model. 19 refs., 24 figs. 


15373 (DOE/ER/52111—T1) Application of railgun prin- 
ciple to high-velocity hydrogen pellet injection for magnetic 


fusion reactor refueling. Technical progress report. Kim, 
K.K. (Illinois Univ., Urbana (USA). Fusion Technology 
Lab.). 8 Jan 1986. Contract FG02-84ER52111. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86005153. 
Using a tungsten-needle arc initiator in conjunction with 
Paschen curves characteristics hydrogen pellets have been acceler- 
ated with a two-stage electromagnetic railgun system. This scheme 
produced velocities on the order of 1.6 km/s. The effects on per- 
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formance of the bore size have been studied. Questions of pretrig- 
gering, misfiring, plasma-arc stalling, railgun geometry, and railgun 
currents have been addressed. 1 tab. (WRF) 


15374 (EGG-M—09885) Application of MSCAP to a 
fusion reactor superconducting magnet system with an inter- 
nal short. Jones, J.L.; Kraus, H.G. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1985. Contract AC07-76ID01570. 7p. 
(CONF-851102—10). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86003233. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Fusion Safety Program of EG and G Idaho, Inc. at the 
Idaho National Engineering Laboratory (INEL) is developing a 
safety analysis code called MSCAP (Magnetic System Circuitry 
Analysis Program) to evaluate electrical circuit responses in large 
magnetic systems, such as those in tokamak and mirror-type fusion 
reactors, under normal and off-normal conditions. MSCAP is an 
electrical analysis code designed to handle fast response transients 
such as those resulting from circuit breaker action and internal 
magnet shorts and arcs. Because of the large amount of stored 
energy in these magnetic systems, electrical protection circuitry 
must be incorporated to respond adequately to these types of acci- 
dent conditions. Analysis capability of accident responses, especial- 
ly those arising from electrical shorts in magnets, can reveal inher- 
ent design limitations and areas of important safety concerns. 
MSCAP has been used to study the effects of an assumed electrical 
short across one, three, and five turns of a 444-turn magnet during 
fast and slow electrical system discharge transients of a large super- 
conducting tokamak system. Based on the modeled reactor system, 
results indicate that fast discharges produce transient responses 
much more severe than slow discharges, and for any given dis- 
charge transient, increasing the number of turns shorted corre- 
spondingly increases the short current in direct proportion to the 
associated inductance. The five-turn short results show a breaker 
voltage spike of about 4000 volts and a shorted current spike of ap- 
proximately 2600 amperes during the fast discharge transient. These 
voltage and current spikes are large enough to cause possible 
system breaker failures and local magnet damage. In addition, the 
current in the internally shorted turns of a discharging coil was dis- 
covered to exceed the fully charged coil current. 11 figs. 


15375 (EUR—9388) Description of an ultra high vacuum 
device for permeation measurements. Gautsch, O.; Hodapp, 
G. (Commission of the European Communities, Luxem- 
bourg). 1984. 28p. Commission of the European Communi- 
ties, Luxembourg. 

The permeability of deuterium through austenitic stainless 
steel membranes is determined by means of an UHV-apparatus as a 
function of temperature, membrane thickness, and deuterium up- 
stream driving pressure. The upstream side of the membrane is in 
contact with the liquid alloy of the eutectic PbsgsLi:7 in order to 
represent the situation of a tritium breeding blanket of a fusion re- 
actor. By means of the experimental results the amounts of tritium 
which permeate across the walls of the cooling tubes into the cool- 
ant will be determined. The purpose of this work is to describe the 
apparatus and the methods used for the determination of permeabi- 
lities. Also some preliminary results of permeation flux measure- 
ments are given. 


15376 (GA-A—18208) High elongation ignition tokamak 
- ETI. Politzer, P.A.; Puhn, F.A. (GA Technologies, Inc., 
San Diego, CA (USA)). Nov 1985. Contract ACO03- 
84ER53158. 7p. (CONF-851102—85). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005734. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A design is presented for a compact, short-pulse, resistive 
coil ignition tokamak based on maximal utilization of the advanta- 
geous features associated with very high plasma elongation. High 
elongation permits operation with good confinement, high 8, and 
high plasma current density at moderate magnetic field strengths 
and stresses in a compact device. A particularly important conse- 
quence of the high current density is the capability of ohmic igni- 
tion, removing the need for auxiliary power systems. The elongated 
geometry lends itself to significant improvements in ease of mainte- 





2061 / ERA-11/7 


nance and repair using rapidly demountable toroidal field coils 
which provide vertical access to and removal of all components. 
The demountable sliding joints also provide major structural bene- 
fits because they decouple the electrical and mechanical functions 
of the joint. 


15377 (GA-A—18209) Poloidal field coil system for an 
elongated tokamak: ETI. Leuer, J.A.; Politzer, P.A. (GA 
Technologies, Inc., San Diego, CA (USA)). Nov 1985. Con- 
tract AC03-84ER53158. 9p. (CONF-851102—79). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86005412. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The electromagnetic, structural and thermal aspects of a po- 
loidal field (PF) coil system for an elongated tokamak are present- 
ed. The device (ETI) is capable of producing an ohmically ignited 
plasma and of sustaining the burn for up to 5 seconds. ETI has a 
major radius of 1.25 m, an aspect ratio of 5, and an elongation of 8. 
The plasma current is 17 MA, and the toroidal field is 5.7 T. The 
PF coil set consists of two solenoidal coil stacks with 12 independ- 
ently controllable coils in each. The highly elongated geometry 
permits large plasma current without violating the constraint on the 
safety factor, q > 1. The elongation also allows design of a com- 
pact and efficient PF coil system. The system stores most of the 
required discharge flux within the coil set, and is capable of achiev- 
ing a back-bias flux of 13 Vs and a total flux swing at the plasma 
boundary of 10 Vs. The equilibrium field contributes 55% of the 
plasma inductive flux, leading to a compact design. The total PF 
current swing is ~40 MA-turns. Liquid nitrogen cooling is utilized 
and the midplane stresses and current densities are 138 Mpa (20 ksi) 
and 4 kA/cm?, respectively. The coil system is open ended, allow- 
ing good vertical access to the plasma chamber. The design is mod- 
ular and easily maintainable. 


15378 (LA-UR—85-3984) Prospects for fusion applica- 
tions of reversed-field pinches. Bathke, C.G.; Krakowski, 


R.A.; Hagenson, R.L. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 7p. (CONF- 
851102—45). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86003677. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The applicability of the Reversed-Field Pinch (RFP) as a 
source of fusion neutrons for use in developing key fusion nuclear 
technologies is examined. This Fusion Test Facility (FTF) would 
emphasize high neutron wall loading, small plasma volume, low 
fusion and driver powers, and steady-state operation. Both paramet- 
ric tradeoffs based on present-day physics understanding and a con- 
ceptual design based on an ~ 1-MW/m? (neutron) driven operation 
are reported. 10 refs. 


15379 (LA-UR—85-4017) Blanket activation and after- 
heat for the Compact Reversed-Field Pinch Reactor. David- 
son, J.W.; Battat, M.E. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 8p. (CONF- 
851102—36). NTIS, PC A02/MF A0i; GPO Dep. File 
Number DE86003669. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A detailed assessment has been made of the activation and 
afterheat for a Compact Reversed-Field Pinch Reactor (CRFPR) 
blanket using a two-dimensional model that included the limiter, the 
vacuum ducts, and the manifolds and headers for cooling the limit- 
er and the first and second walls. Region-averaged, multigroup 
fluxes and prompt gamma-ray/neutron heating rates were calculat- 
ed using the two-dimensional, discrete-ordinates code TRISM. Ac- 
tivation and depletion calculations were performed with the code 
FORIG using one-group cross sections generated with the TRISM 
region-averaged fluxes. Afterheat calculations were performed for 
regions near the plasma, i.e., the limiter, first wall, etc. assuming a 
10-day irradiation. Decay heats were computed for decay periods 
up to 100 minutes. For the activation calculations, the irradiation 
period was taken to be one year and blanket activity inventories 
were computed for decay times to 4 x 10° years. These activities 
were also calculated as the toxicity-weighted biological hazard po- 
tential (BHP). 15 refs. 
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15380 (LBL—19525) Measured and calculated pressure 
in the transverse field focusing (TFF) matching/pumping sec- 
tion of a negative ion beamline. Purgalis, P.; Ackerman, G.; 
Kwan, J.W.; Paterson, J.A.; Wandesforde, A.H. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1985. Contract AC03- 
76SF00098. Sp. (CONF-851102—81). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005462. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A negative ion based neutral beam injection system is under 
development as proof-of-principle demonstration of a radiation- 
hardened beamline. The beamline consists of a source, a pre-accel- 
erator, a matching/pumping (M/P) section, and an accelerator. The 
design of the M/P section was done with the aid of a two dimen- 
sional Monte Carlo computer code which was used to calculate the 
pressure along the beam path. The calculated and measured pres- 
sures are presented for several locations in the M/P section. 4 refs., 
4 figs., (LEW) 


15381 (LBL—19568) Prototype testing for the US 
common long pulse neutral beam source. Vella, M.C.; Ander- 
son, O.A.; Berkner, K.H.; Chan, C.F.; Cooper, W.S.; 
Lietzke, A.F.; Owren, H.M.; Paterson, J.A.; Pincosy, P.A.; 
Pyle, R.V. (Lawrence Berkeley Lab., CA (USA)). Nov 
1985. Contract AC03-76SF00098. 7p. (CONF-851102—84). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86005499. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The US positive ion neutral beam program has developed a 
single design, the Common Long Pulse Source (CLPS), which will 
provide multi-second beam heating for TFTR, MFTF-B and GA's 
Big D. Following competitive prototype testing, the LBL design 
was selected for industrialization because it could both meet the 
performance requirements of all three users, and fit within all space 
constraints. The LBL accelerator design is based on a slot type of 
aperture, with water cooled molybdenum grid tubes. The plasma 
generator is a magnetic bucket arc chamber, with multiple tungsten 
wire filaments. Beam test results are presented for the 10 x 40 cm 
prototype source with 80 kV and 120 kV gaps. The initial test re- 
sults from the first 12 x 48 cm CLPS industrial plasma generator, 
made by RCA, are also presented. 


15382 (LBL—19578) Negative ion beam acceleration and 
transport experiments. Cooper, W.S.; Anderson, O.A.; 
Kwan, J.; Steele, W.F. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 6p. (CONF- 
851102—67). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86005234. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The design of a negative ion beam transport system is dis- 
cussed. The ion source and accelerator have produced a 1-A, 8 keV 
beam of H~ ions with a pulse length of 30 seconds. The beam was 
additionally characterized as to electron content, uniformity along 
the slot, emittance perpendicular to the slot, and the beam diver- 
gence. 8 refs., 5 figs. (WRF) 


15383 (LBL—20310) Heavy Ion Fusion Accelerator Re- 
search (HIFAR) year-end report, April 1, 1985-September 30, 
1985, (Lawrence Berkeley Lab., CA (USA)). Oct 1985. 
Contract AC03-76SF00098. 36p. NTIS, PC A03/MF A011; 
1; GPO Dep. File Number DE86005770. 

The heavy ion accelerator is profiled. Energy losses, cur- 
rents, kinetic energy, beam optics, pulse models and mechanical tol- 
erances are included in the discussion. In addition, computational 
efforts and an energy analyzer are described. 37 refs., 27 figs. 
(WRF) 
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15384 (LBL—20613) Cost/performance analysis of an in- 
duction linac driver system for inertial fusion. Hovingh, J.; 
Brady, V.O.; Faltens, A.; ae E.H.; Lee, E.P. (Lawrence 
Livermore National Lab., ‘A (USA); Lawrence Berkeley 
Lab., CA (USA)). Nov 1985. Contract AC03-76SF00098. 
6p. (CONF-851102—76). NTIS, PC A02. File Number 
DE86005227. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A linear induction accelerator that Produces a beam of ener- 
getic (@10 GeV) heavy (CA~200) ions is a prime candidate as a 
driver for inertial fusion. Continuing developments in amorphous 
iron for use in accelerating modules represent a potentially large re- 
duction in the driver cost and an increase in the driver efficiency. 
Additional insulator developments may also represent a potentially 
large reduction in the driver cost. The efficiency and cost of the 
induction linac system is discussed as a function of output energy 
and pulse repetition frequency for several beam charge states, num- 
bers of beams and beam particle species. Accelerating modules and 
transport modules will be described. Large cost leverage items will 
be identified as a guide to future research activities and technology 
of development that can yield further substantial reductions in the 
accelerator system cost and improvement in the accelerator system 
efficiency. 13 refs., 2 figs. 


15385 (SAND—85-1514) TFTR Limiter Study: coa 
adhesion testing and graphite surface preparation. Mullen- 
dore, A.W.; a J.F. (Sandia National Labs., Albu- 
uerque, (USA)). Nov 1985. Contract AC04- 

6DP00789. rahi NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86004186. 

A puli-rod adhesion test was used to evaluate the bonding of 
chemical vapor deposited coatings of TiC and TiB: on POCO 
AXF5Q graphite. The samples were from two different coating 
suppliers. They were tested in the as-deposited, 2000°C annealed 
and electron beam thermally cycled conditions. All of the sub- 
strates were ultrasonically cleaned before coating. All samples 
(except the tests where the pull-rod adhesive failed) exhibited frac- 
ture in the graphite substrate, while no coating/substrate separa- 
tions were observed. Since proper substrate preparation appears to 
assure good bonding, a detailed study of an ultrasonic cleaning se- 
quence was made, with characterization of the surface after each 
step. The quality of the preparation is clearly revealed by visual ap- 
pearance, an adhesive tape stripping test, and by SEM micrographs 
of the surface. 


15386 (SAND—85-1851C) Advances in light ion beams 
for inertial confinement fusion. Cook, D.L.; Maenchen, J.E.; 
Mehlhorn, T.A.; Olsen, J.N.; Renk, T.J.; Ruiz, C.L.; Wood- 
worth, R.; Quintenz, J.P.; Slutz, S.A.; Leeper, R.J. (Sandia 
National Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 20p. (CONF-851053—8). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005634. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

The development of the Particle Beam Fusion Accelerator 
(PBFA J) is discussed. Key issues in intense beam generation and 
focusing are stated to be: (1) accelerator symmetry; (2) ion source 
initiation; (3) ion source purity and species control; (4) diode im- 
pedance behavior and control; (5) beam neutralization and trans- 
port; (6) beam diagnostics; and (7) predictive theoretical tools. Dis- 
cussions of these topics are included. 18 refs., 6 figs., 1 tab. (WRF) 


15387 (SAND—85-1881) "Theta gun,” a multistage, co- 
axial, magnetic induction projectile accelerator. Burgess, T.J.; 
Duggin, B.W.; Cowan, M. Jr. (Sandia National Labs., Albu- 


querque, NM (USA)). Nov 1985. Contract "AC04- 
76DP00789. 80p. NTIS, PC A0S5/MF A01; GPO Dep. File 
Number DE86004185. 

We experimentally and theoretically studied a multistage co- 
axial magnetic induction projectile accelerator. We call this system 
a “theta gun” to differentiate it from other coaxial accelerator con- 
cepts such as the mass driver. We conclude that this system can 
theoretically attain railgun performance only for large caliber or 
very high injection velocity and, even then, only for long coil ge- 
ometry. Our experiments with a three-stage, capactor bank-driven 
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accelerator are described. The experiments are modeled with a 1-1/ 
2 dimensional equivalent circuit-hydrodynamics code which is also 
described. We derive an expression for the conditions of coaxial ac- 
celerator-railgun "velocity breakeven” in the absence of ohmic and 
hydrodynamic effects. This, in conjunction with an expression for 
the magnetic coupling coefficient, defines a set of geometric rela- 
tions which the coaxial system must simultaneously satisfy. Conclu- 
sions concerning both the existence and configuration of a break- 
even coaxial system follow from this requirement. The relative ad- 
vantages and disadvantages of the coaxial induction projectile ac- 
celerator, previously cited in the literature, are critiqued from the 
viewpoint of our analysis and experimental results. We find that the 
advantages vis-a-vis the railgun have been overstated. 13 refs., 17 
figs. 


15388 (SAND—85-2183C) Status of and plans for the 
PBFA II ars Cook, D.L. (Sandia National Labs., Albu- 
uerque, NM (USA)). 1985. Contract AC04-76DP00789. 5p. 
CONF. -851102—16). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003497. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

PBFA II is a 100 TW pulsed power accelerator being con- 
structed for use in the Light Ion Fusion Program. The objective of 
PBFA II is to accelerate and focus upon an ICF target a lithium 
beam with sufficicent energy, power, and power density to perform 
ignition scaling experiments. The technologies used in PBFA II in- 
clude: (1) primary energy storage and compression with 6 MV, 
low-inductance Marx generators, (2) pulse forming in water-insulat- 
ed, water-dielectric lines with self-closing water switches, (3) 
module synchronization using laser-triggerred, 6 MV multistage gas 
switches, (4) voltage addition in vacuum using self-magnetically-in- 
sulated biconic transmission lines, (5) inductive energy storage and 
pulse compression using a fast-opening plasma erosion switch, (6) 
beam formation using a magnetically-insulated ion diode, and (7) 
space charge and current neutralized beam propagation to the 
target in a gas-filled cell. Presently, accelerator construction is 
nearing completion, with the first multimodule shot expected by the 
end of January 1986. 


15389 (SAND—85-2529C) Flashover lithium ion source 
development for large pulsed power accelerators. Bieg, K.W.; 
Burns, E.J.T.; Gerber, R.A.; Olsen, J.N.; Lamppa, K.P. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 16p. (CONF-851174—16). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86003499. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

PBFA II, a light-ion pulsed power accelerator intended for 
inertial confinement fusion (ICF) applications, is currently under 
construction at Sandia National Laboratories. The accelerator will 
deliver a 30 MV, 5 MA lithium beam from an Applied-B diode to 
drive an ICF target. The ion source for this diode will require a 
thin (~1 mm), dense (10'® cm~*) anode plasma layer of singly-ion- 
ized lithium over an anode area of 10° cm? One type of source 
being investigated is the flashover ion source, which generates the 
anode plasma via vacuum flashover of a lithium-bearing dielectric 
material. Experiments with a LiF flashover source on the 0.03 TW 
Nereus accelerator have shown that contaminant ions account for 
as much as 70% of the extracted ion beam current. To overcome 
this, we have explored in-diode cleaning of the externally-prepared 
anode surface by glow discharge cleaning and vacuum baking as 
well as in-diode preparation of the anode surface by vacuum evapo- 
ration of the lithium dielectric. Lithium-bearing dielectric materials 
which have been investigated include LiF, Lil, LiNOs, and LisN. 
These techniques have resulted in a two- to three-fold improvement 
in the extracted lithium ion purity. As a result, a glow-discharge 
cleaned LiF flashover source will be used for initial pulsed-power 
testing on PBFA II. 
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15390 (SAND—85-2547C) Conceptual design of a 6-10 
MJ driver for a high gain Target Development Facility. 
Olson, R.E. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. Sp. (CONF- 
851102—-17). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86003501. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Commercial application of inertial confinement fusion will 
require low yield (~200 to 500 MJ), high gain (280) fusion tar- 
gets. It is thought that the development of such targets will require 
a 5 to 10 year research program utilizing one or more dedicated 
nuclear facilities with drivers capable of delivering on-target pulses 
of 6 to 10 MJ at the rate of several shots per day. The "Target 
Development Facility ” (TDF) is the light ion driven version of 
such a facility. A TDF driver concept based upon reasonable ex- 
trapolations from present-day technology is described in this paper. 
11 refs., 5 figs. 


15391 (UCID—20603) Reactor issues for tandem mirrors 
operating in the negative-potential mode. Perkins, L.J.; 
Campbell, R.B. (Lawrence Livermore National Lab., CA 
(USA)). 2 Dec 1985. Contract W-7405-ENG-48. 17p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE8 92. 

During 1985, interest has been revived at LLNL in tandem 
mirrors operating in the negative-potential mode. The negative 
tandem is formed by combining ECRH-sustained hot electron end 
cell plasmas with pumping mechanisms to remove trapped ions 
from the end cells. No sloshing ions are required. The resulting 
negative potential in the end cells confines the central cell elec- 
trons. The requirement of charge neutrality causes the ambipolar 
potential of the central cell to become negative relative to the end 
wall (hence, the name “negative’ tandem mirror), thereby providing 
central cell ion confinement. This potential distribution is the exact 
inverse of the axial distribution for the conventional (positive) 
tandem mirror without thermal barriers. In the negative tandem 
mirror, central cell electrons are confined electrostatically, end cell 
electrons are confined magnetically, and ions are confined electro- 
statically everywhere. In this report, we briefly assess the reactor 
issues pertinent to the operation of the tandem mirror in the nega- 
tive mode. 7 refs., 5 figs. 


15392 (UCRL—90677) Dependence of laser-plasma inter- 
action physics on laser wavelength and 

Campbell, E.M. (Lawrence Livermore National Lab., CA 
CON . 9 Apr 1984. Contract W-7405-ENG-48. 44p. 
CONF-8305127—6). NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE86002628. 

From Spring college on radiation in plasmas; Trieste, Italy 
(24 May 1983). 

We discuss the dependence of many features of laser-plasma 
interaction physics on both the laser wavelength and plasma dimen- 
sions. Experimental results that are presented include absorption, 
stimulated Brillouin scattering, suprathermal electron production, 
and optical signatures of the two plasmon decay and stimulated 
Raman instabilities. While the experiments show beneficial effects 
of decreasing laser wavelength on the coupling physics, the mix 
and efficiency of the various interaction processes is shown to be 
strongly dependent on the size of the underdense plasma. 42 refs., 
20 figs., 5 tabs. 


15393 (UCRL—92246-Rev.1) Application of structural- 
mechanics methods to the design of large tandem-mirror 


fusion devices (MFTF-B). Revision 1. o, V.N.; Ng, 
D.S. (Lawrence Livermore National Lab., CA (USA)). 15 
Aug 1985. Contract W-7405-ENG-48. 27p. (CONF- 
850809—29-Rev.1). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86000747. 

From 8. international conference on structural mechanics in 
reactor eee Brussels, Belgium (19 Aug 1985). 

Mirror Fusion Test Facility (M -B) at Lawrence 
sieieiiaen National Laboratory requires state-of-the-art structural- 
mechanics methods to deal with access constraints for plasma heat- 
ing and diagnostics, alignment requirements, and load complexity 
and variety. Large interactive structures required an integrated ana- 
lytical approach to achieve a reasonable level of overall system op- 
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timization. The Tandem Magnet Generator (TMG) creates a 
magnet configuration for the EFFI calculation of electromagnetic- 
field forces that, coupled with other loads, form the input loading 
to magnet and vessel finite-element models. The analytical results 
provide the data base for detailed design of magnet, vessel, founda- 
tion, and interaction effects. 13 refs. 


15394 (UCRL—92434) Progress in inertial fusion. 
a W.; Storm, E. (Lawrence Livermore National Lab., 

‘A (USA)). Oct 1985. Contract W-7405-ENG-48. 13p. 
(CONF: -851053—7). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003473. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

The requirements for high gain in inertial confinement are 
given in terms of target implosion requirements. Results of experi- 
mental studies of the laser/target interaction and of the dynamics of 
laser implosion. A report of the progress of advanced laser devel- 
opment is also presented. 3 refs., 8 figs., 1 tab. (WRF) 


15395 (UCRL—92512) Concepts and development of drift 
pumping for the Tandem Mirror Experiment-Upgrade (TMX- 
U). Kane, R.J.; Pedrotti, L.R.; Brooksby, C.A.; Cummins, 
W.F.; Jackson, M.C.; Poulsen, P.; ver Planck, P. (Lawrence 
Livermore National Lab., CA (USA)). 11 Nov 1985. Con- 
tract W-7405-ENG-48. 5p. (CONF-851102—70). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005081. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Low-energy ions trapped in the thermal barrier region of the 
TMX-U plasma cause a potential reduction which results in in- 
creased scattering and less thermal isolation between regions of the 
plasma. A method of removing these ions using magnetic field per- 
turbations at the ion drift frequency has been developed. The con- 
cepts of “drift pumping” and hardware development are described 
in this paper. 5 refs., 7 figs. 


15396 (UCRL—92513) Description of the Plasma Poten- 
tial Control (PPC) System on the Tandem Mirror Experi- 
ment-Upgrade (TMX-U). Surrena, P.S.; Underwood, R.H. 
(Lawrence Livermore National Lab., CA (USA)). 11 Nov 
1985. Contract W-7405-ENG-48. 5p. (CONF-851102—69). 
NTIS, PC AO2MF AOl; 1; GPO Dep. File Number 
DE86005142. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A set of 18 separately controlled plates have been added to 
each end of the Tandem Mirror Experiment Upgrade (TMX-U) 
vessel to allow measurement of end-wall currents and to provide a 
means of plasma potential control (PPC). These plates are shaped 
to form elliptical rings separated into quadrants. Each plate can be 
individually grounded, float at plasma potentials, or be actively 
biased to control the plasma. Voltage and current monitoring are 
provided for each of the plates, and the control and monitoring 
functions are controlled by the PPC system computer. The details 
of the field line mapping and the plate shapes are discussed, and the 
control architecture and performance are presented. 1 ref., 5 figs. 


15397 (UCRL—92515) Electron Cyclotron Resonance 
Heating (ECRH) Control System. Heefner, J.W.; Williams, 
C.W.; Lauze, R.R.; Karsner, P.G. (Lawrence Livermore 
National Lab., CA (USA)). 11 Nov 1985. Contract W-7405- 
ENG-48. 3p. (CONF-851102—62). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86005135. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The ECRH Control System was installed on the Tandem 
Mirror Experiment-Upgrade (TMX-U) in 1980. The system pro- 
vides approximately 1 MW of 28 GHz microwave power to the 
TMX-U plasma. The subsystems of ECRH that must be controlled 
include high-voltage charging supplies, series pass tubes, and 
magnet supplies. In addition to the devices that must be controlled, 
many interlocks must be continuously monitored. The previous 
control system used relay logic and analog controls to operate the 
system. This approach has many drawbacks such as lack of system 
flexibility and maintainability. In order to address these problems, it 
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was decided to go with a CAMAC and Modicon based system that 
uses a Hewlett-Packard 9836C personal computer to replace the 
previous analog controls. 2 figs. 


15398 (UCRL—92517) Gyrotron anode modulation of the 
Electron Cyclotron Resonant Heating (ECRH) from dc to 50 
kHz on the Tandem Mirror Experiment-Upgrade (TMX-U). 
Williams, C.W.; Heefner, J.W.; Rupert, R.R. (Lawrence 
Livermore National Lab., CA (USA)). 11 Nov 1985. Con- 
tract W-7405-ENG-48. 5p. (CONF-851102—64). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005200. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

"This pa paper describes control of gyrotron microwave energy 
output by modulation of gyrotron anode voltage. At present, Elec- 
tron Cyclotron Resonant Heating (ECRH) uses five gyrotrons on 
the Tandem Mirror Experiment-Upgrade (TMX-U) for plasma 
heating. One is in the 10 kG region of each end plug, one at the 5 
kG region of each end plug, and one is used for central-cell heat- 
ing. Also described are the design and operation of the anode mod- 
ulation system. The operating advantages of gyrotron anode modu- 
lation include power balance, independent control of each gyro- 
tron, an ability to modulate microwave output power up to 50 kHz, 
and gyrotron tuning. The performance results of anode modulation 
will be discussed. 9 figs. 


15399 (UCRL—92518) Ion Cyclotron Resonant Heating 
(ICRH) system used on the Tandem Mirror Experiment-Up- 
grade (TMX-U). Ferguson, S.W.; Maxwell, T.M.; Antelman, 
D.R.; Scofield, D.W.; Brooksby, C.A.; Karsner, P.G.; 
Molvik, A.W.; Cummins, W.F.; Falabella, S.; Poulsen, P. 
(Lawrence Livermore National Lab., CA (USA)). 11 Nov 
1985. Contract W-7405-ENG-48. 6p. (CONF-851102—68). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86005198. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

"Ton Cyclotron Resonant Heating (ICRH) is part of the 
plasma heating system used on the TMX-U experiment. Radio fre- 
quency (RF) energy is injected into the TMX-U plasma at a fre- 
quency near the fundamental ion resonance (2 to 5 MHz). The RF 
fields impart high velocities to the ions in a direction perpendicular 
to the TMX-U magnetic field. Particle collision then converts this 
perpendicular heating to uniform plasma heating. This paper de- 
scribes the various aspects of the ICRH system: antennas, power 
supplies, computer control, and data acquisition. 4 refs., 10 figs. 


15400 (UCRL—92520) Quality assurance for Electron 
Cyclotron Resonant Heating (ECRH). Lauze, R.R.; Karsner, 
P.G.; Heefner, J.W. (Lawrence Livermore National Lab., 
CA (USA)). 11 Nov 1985. Contract W-7405-ENG-48. 3p. 
(CONF-851102—78). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86005086. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov bg 

‘Due to the ‘complexity of the Tandem Mirror Experiment- 
Upgrade (TMX-U) and the importance of operating time, all the 
subsystems must be made as reliable as possible. ECRH is such a 
subsystem. In order to accomplish this task with ECRH, two things 
were needed: (1) training in proper operation and maintenance of 
the system; (2) a quality control assurance program. This paper will 
explain how these things were implemented. 


15401 (UCRL—92522) Titanium sublimation pumping 


systems and performance on the tandem mirror experiment- 

upgrade (TMX-U). Pico, R.E. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 11 Nov 1985. Contract W-7405-ENG- 
48. 5p. (CONF- 851102—63). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005201. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

This paper presents a brief history of the TMX-U Titanium 
Sublimation Pumping process (gettering). Titanium sublimation 
pumps offer an economical means of pumping chemically active 
gases (especially hydrogen) at high speeds, and serve as additional 
pumps, along with liquid nitrogen-cooled panels, to provide pump- 
ing during each physics experiment. The getter wires are 85% tita- 
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nium and 15% tantalum alloy. The Ti-Ta alloy is heated by the pas- 
sage of current until titanium begins to evaporate. This vapor con- 
denses on the cold surfaces surrounding it and forms an absorption 
layer which binds the available chemically active gas particles. 
Saturated layers are covered by further depositions of Ti. Each 
getter delivers approximately 106 amperes of regulated power for a 
60-second getter cycle. In the vacuum vessel, the wires are ar- 
ranged in arrays of 6, 5, and 2, each cabled to the exterior of the 
vessel. This alloys for the advancement of the wires. We follow a 
current schedule allowing a proper deposition rate which extended 
our average shot, per wire, to exceed 250+. This allows quality 
gettering in the system effectively, without raising the vessel to at- 
mospheric pressure because of deteriorated wires. Because of the 
size of the system, a complex computer program was written which 
is run-time compiled, and then run by the computer. With the 
multi-tasking capability of the computer, five programs are used in 
operation and run simultaneously. All getter wire history, deposi- 
tion, and system notes are stored on the external disc drive. The 
progress and performance in the four years the system has been 
used, two year manually controlled, and two computer controlled 
will be covered. Emphasis on the computer control system and its 
by-products, which enhance the operation of the TMX-U, will be 
the subject of this paper. 


15402 (UCRL—92553) Magnetic shielding for the long- 
pulse, pure-beam source neutralizers on the MFTF-B. Kerns, 
J.; Stone, R.; Fabyan, F.; Martin, D. (Lawrence Livermore 
National Lab., CA (USA)). 15 Nov 1985. Contract W-7405- 
ENG-48. 6p. (CONF-851102—43). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86003478. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Present ion sources produce deuterium ions plus small 
amounts of impurity ions including oxygen. The oxygen current is 
readily trapped by the Mirror Fusion Test Facility-B (MFTF-B) 
plasma and represents a severe energy loss mechanism. A pure- 
beam source-neutralizer has been designed by LLNL for the 
MFTF-B. This concept uses momentum separation by closely cou- 
pling an electromagnet to the source to purify the beam. This 
design requires a low pressure in the neutralizer, implying a long 
length and a large diameter for high conductance. Present designs 
require a 55-in. diameter by 60-in. long magnetically shielded 
region. This shield encloses the source and the separator magnet, 
and acts as the neutralizer duct for the beam. The fringe fields from 
the MFTF-B magnets penetrate the pure-beam neutralizer along the 
beamline axis. Field strengths on the order of three hundred gauss 
must be reduced to less than 6 gauss axial and 0.2 gauss transverse 
to the beam. Conventional single and double layer shielding designs 
require excessive amounts of permeable material. Multiple layer 
shields using a soft iron outer shield with a highly permeable inner 
shield require a 4 3/4-in.-thick outer shield. We have rejected this 
as a possible shielding solution. Active shielding, using two bucking 
coils around a 2-in.-thick iron tank, has been designed. This design 
has been tested using scale models. These tests measured the flux 
into cylinders of various thicknesses, and the magnetic field on axis 
of this shield was recorded. Tests were made in both a uniform and 
nonuniform fields. This information has been used to locate the 
bucking coils outside the magnetic shields. Measurements made 
with this shield design show that we can effectively meet the mag- 
netic shielding requirements for the long-pulse, pure-beam source 
neutralizer on the MFTF-B. 


15403 (UCRL—92559) Economic requirements for com- 
petitive laser fusion power production. Hogan, W.J.; Meier, 
W.R. (Lawrence Livermore National Lab., CA (USA)). 15 
Nov 1985. Contract W-7405-ENG-48. 6p. (CONF-851102— 
47). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86003480. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

An economic model of a laser fusion commercial power 
plant is used to identify the design and operating regimes of the 
driver, target and reaction chamber that will result in economic 
competitiveness with future fission and coal plants. We find that, 
for a plant with a net power of 1 GW/sub e/, the cost of the driver 
must be less than $0.4 to 0.6 B, and the recirculating power fraction 
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must be less than 25%. Target gain improvements at low driver 
energy are the most beneficial but also the most difficult to achieve. 
The optimal driver energy decreases with increasing target technol- 
ogy. The sensitivity of the cost of electricity to variations in cost 
and performance parameters decreases with increasing target tech- 
nology. If chamber pulse rates of a few Hz can be achieved, then 
gains of 80 to 100 will be sufficient, and higher pulse rates do not 
help much. Economic competitiveness becomes more difficult with 
decreasing plant size. Finally, decreasing the cost of the balance of 
plant has the greatest beneficial effect on economic competitive- 
ness. 6 refs., 5 figs., 2 tabs. 


(UCRL—92560) Recondensation of vaporized ma- 
terial in the Cascade ICF reactor. Hogan, W.J.; Peterson, 
R.R. (Lawrence Livermore National Lab., CA (USA); Wis- 
consin Univ., Madison (USA)). 15 Nov 1985. Contract W- 
7405-ENG-48. 7p. (CONF-851102—37). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86003472. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

"In the Cascade inertial fusion reactor, the innermost blanket 
zone consists of solid granules of C or BeO. The x rays from a 
fusion pulse of 300 MJ will vaporize up to 1 kg of material. The 
temperature of this vaporized material may reach 1 to 2 electron 
volts. The CONRAD code was used to calculate the energy and 
mass exchange between this hot plasma and the cold wall until 
complete recondensation of the material reduces the chamber parti- 
cle density to 3 x 10'* cm~%, which is required for propagation of 
the next laser pulse. Our calculations indicate that recondensation 
times are in the few to tens of milliseconds range even if only the 
first layer of granules is available for recondensation. Gas flow cal- 
culations indicate that several layers of granules should be available 
for recondensation. We discuss phenomenology, not currently in 
the CONRAD model, that could lead to increased recondensation 
times. 17 refs., 5 figs. 


15405 (UCRL—92631) MINIMARS: an attractive small 
tandem mirror fusion reactor. Perkins, L.J.; Logan, B.G.; 
Doggett, J.N.; Devoto, R.S.; Nelson, W.D.; Lousteau, D.C.; 
Kulcinski, G.L.; Santarius, J.F.; Gordon, J.D.; Campbell, 
R.B. (Lawrence Livermore National Lab., CA (USA); Oak 
Ridge National Lab., TN (USA); Wisconsin Univ., Madison 
(USA); TRW Energy Development Group, Redondo 
Beach, CA (USA); General Dynamics Corp., Fort Worth, 
TX (USA). Convair Aerospace Div.; Argonne National 
Lab., IL (USA)). 13 Nov 1985. Contract W-7405-ENG-48. 
6p. (CONF-851102—44). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86003479. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Through the innovative design of a novel end plug scheme 
employing octopole MHD stabilization, we present the conceptual 
design of "“MIMIMARS", a small commercial fusion reactor based 
on the tandem mirror principle. The current baseline for MINI- 
MARS has a net electric output of 600 MWe and we have config- 
ured the design for short construction times, factory-built modules, 
inherently safe blanket systems, and multiplexing in station sizes of 
~ 600 to 2400 MWe. We demonstrate that the compact octopole 
end cell provides a number of advantages over the more conven- 
tional quadrupole (yin-yang) end cell encountered in the MARS 
tandem mirror reactor study, and enables ignition to be achieved 
with much shorter central cell lengths. Accordingly, being econom- 
ic in small sizes, MINIMARS provides an attractive alternative to 
the more conventional larger conceptual fusion reactors encoun- 
tered to date, and would contribute significantly to the lowering of 
utility financial risk in a developing fusion economy. 


15406 (UCRL—92732) Design, construction, and testing 
of the vacuum vessel for the tandem Mirror Fusion Test Fa- 
cility. Gerich, J.W. (Lawrence Livermore National Lab., 
CA (USA)). Nov 1985. Contract W-7405-ENG-48. 27p. 
(CONF-851174—18). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86003476. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

In 1980, the US Department of Energy gave the Lawrence 
Livermore National Laboratory approval to design and build a 
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tandem Mirror Fusion Test Facility “MF TF-B) to support the goals 
of the National Mirror Program. We designed the MFTF-B 
vacuum vessel both to maintain the required ultrahigh vacuum en- 
vironment and to structurally support the 42 superconducting mag- 
nets plus auxiliary internal and external equipment. During our 
design work, we made extensive use of both simple and complex 
computer models to arrive at a cost-effective final configuration. As 
part of this work, we conducted a unique dynamic analysis to study 
the interaction of the 32,000-tonne concrete-shielding vault with the 
2850-tonne vacuum vessel system. To maintain a vacuum of 2 x 
10-* Torr during the physics experiments inside the vessel, we de- 
signed a vacuum pumping system of enormous capacity. The 
vacuum vessel (4200 m*) has been fabricated, erected, and accept- 
ance tests have been completed at the Livermore site. The rest of 
the machine has been assembled, and individual systems have been 
successfully checked. On October 1, 1985, we began a series of in- 
tegrated engineering tests to verify the operation of all components 
as a complete system. 


15407 (UCRL—93497) TIBER: tokamak ignition/burn 
experimental research. Henning, C.D.; Logan, B.G.; Barr, 
W.L.; Bulmer, R.H.; Doggett, J.N.; Johnston, B.M.; Hoard, 
R.W.; Lee, J.D.; Miller, J.R.; Slack, D.S.; Schultz, J.H. 
(Lawrence Livermore National Lab., CA (USA); Massachu- 
setts Inst. of Tech., ego (USA)). Nov 1985. Contract 
W-7405-ENG-48. 8p. (CO: 851102—40). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86003475. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

As part of a continuing effort by the Office of Fusion 
Energy to define an ignition experiment, a superconducting toka- 
mak has been designed with thin neutron shielding and aggressive 
magnet and plasma parameters. By so minimizing the inner radial 
dimensions of the tokamak center post, coil, and shielding region, 
the plasma major radius is reduced, with a corresponding reduction 
in device costs. The peak nuclear-heating rate in the superconduct- 
ing TF coils is 22 mW/cm?, which results in a steady heat load of 
50 kW to the cryogenic system. Fast-wave, lower-hybrid heating 
would be used to induce a 10-MA current in a moderate density 
plasma. Then pellet fueling would raise the density to achieve igni- 
tion as the current decays in a few hundred seconds. Steady-state 
current drive in subignited conditions permits a 0.8 MW/m? aver- 
age wall loading to study plasma and nuclear engineering effects. 
10 refs., 6 figs., 3 tabs. 


15408 Production and diagnosis of a lithium anode 
plasma source for intense ion beam diodes. Dreike, P.L.; 
Tisone, G.C. (Sandia National Laboratories, P.O. Box 5800, 
Albuquerque, New Mexico 87185). Journal of Applied Phys- 
ics; 59: No. 2, 371-377(15 Jan 1986). Contract AC04- 
76DP00789. 

A scheme for the production of a thin layer of dense lithium 
plasma is outlined, and the results of a proof-of-principle experi- 
ment are presented. Our objective is to produce a thin layer of lithi- 
um plasma for the anode plasma of an intense ion beam diode, such 
as the one being designed for inertial confinement fusion experi- 
ments with the Particle Beam Fusion Accelerator II. Minimum re- 
quirements for the lithium anode plasma density, thickness, and 
purity are developed. Production of a lithium vapor layer by pulsed 
evaporation, and plasma formation by laser ionization based on res- 
onant saturation (LIBORS) of the vapor are described. Lithium 
was evaporated, by ohmic heating with a two step capacitor dis- 
charge, from a thin layer of lithium silver alloy deposited on a tan- 
talum foil. A two-photon pumped fluoresence technique was devel- 
oped and used to characterize the density and thickness of the 
vapor layer. A peak vapor density near 1 x 10’* cm~* with a thick- 
ness of a few millimeters was observed. The electron density of the 
final plasma was inferred from broadening of the 460.3 nm lithium 
line, and agreed with the lithium neutral density within experimen- 
tal uncertainty, for several different lithium densities. 
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15409 Vacuum system design and tritium inventory for 
the charge exchange diagnostic on the Tokamak Fusion Test 
Reactor. Medley, S.S. (Princeton University, Plasma Physics 
Laboratory, Princeton, New Jersey 08544). Journal of 
Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; 4: No. 1, 97-106(Jan 1986). Contract AC02- 
76CHO03073. 

The application of charge exchange analyzers for the meas- 
urement of ion temperature in fusion plasma experiments requires a 
direct connection between the diagnostic and plasma-discharge 
vacuum chambers. Differential pumping of the gas load from the 
diagnostic stripping cell operated at > or = 10~* Torr is required 
to maintain the analyzer chamber at a pressure of < or = 107° 
Torr. The migration of gases between the diagnostic and plasma 
vacuum chambers must be minimized. In particular, introduction of 
the analyzer stripping cell gas into the plasma chamber having a 
base pressure of < or = 10~* Torr must be suppressed. The charge 
exchange diagnostic for the Tokamak Fusion Test Reactor (TFTR) 
is comprised of two analyzer systems designed to contain a total of 
18 independent mass/energy analyzers and one diagnostic neutral 
beam rated at 80 keV, 15 A. The associated arrays of multiple, 
interconnected vacuum systems were analyzed using the Vacuum 
System Transient Simulator (Vsts) computer program which 
models the transient transport of multigas species through complex 
networks of ducts, valves, traps, vacuum pumps, and other related 
vacuum system components. In addition to providing improved 
design performance at reduced costs, the analysis yields estimates 
for the exchange of tritium from the torus to the diagnostic compo- 
nents and of the diagnostic working gases to the torus. 


15410 Vacuum outgassing rates of plastics and compos- 
ites for electrical insulators. Rosenblum, S.S. (Electronics 
Engineering Department, University of California, Law- 
rence Berkeley Laboratory, Berkeley, California 94720). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 4: No. 1, 107-110(JJan 1986). Contract 
AC03-76SF00098. 

Vacuum outgassing rates have been measured on several 
plastics and epoxies, some of which were filled with inorganic ma- 
terials. The materials examined were chosen as possible candidates 
for the manufacture of vacuum insulators for large accelerators 
where good vacuum is a necessity. Generally, all the materials had 
similar vacuum outgassing rates so that in most applications, the 
choice of the material would be made after thorough examination 
and comparison of all the material properties including mechanical 
strength, ease of manufacture, and electrical breakdown strength in 
vacuum. 


15411 Minimum required beta in a tokamak reactor. 
Freidberg, J.P.; Wesson, J.A. (Massachusetts Inst. of Tech., 
Cambridge, USA. Plasma Fusion Center; Commission of the 
European Communities, Abingdon, UK. JET Joint Under- 
taking). Nuclear Fusion; 25: No. 7, 759-769(Jul 1985). 

A simple analytic model is presented treating the question of 
the minimum required beta in a tokamak reactor. The aim of the 
analysis is to optimize the reactor geometry such that the required 
beta and the cost/W are minimized. The beta issue is quite impor- 
tant because, at the higher wall loadings anticipated in a reactor, 
the minimum required beta can exceed the maximum allowable beta 
as predicted by MHD stability theory. Despite the simplicity of the 
model, the analytic scaling laws derived agree qualitatively and 
semi-quantitatively with more sophisticated reactor studies. 


15412 Energetic neutral particles behind the PLT pumped 
limiter. Wampler, W.R.; Cohen, S.A. (Sandia National 
Labs., Albuquerque, NM, USA; Princeton Univ., NJ, USA. 
ey. Physics Lab.). Nuclear Fusion; 25: No. 7, 771-778(Jul 

A carbon film resistance probe was used to measure the 
energy and flux of energetic neutral deuterium in the pumping duct 
of the pumped limiter on the PLT tokamak. The particle flux at the 
back of the pumping duct increased from about 10’ to 4 x 
10'°cm2s' as the limiter was moved into the plasma edge. With the 
limiter in the plasma edge, the mean particle energy measured at 
the back of the pumping duct was 160-300 eV. Gas pressures in the 
pumping duct up to about | mtorr were measured but were found 
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to have little effect on the energetic neutrals reaching the back of 
the pumping duct. Particle transport calculations indicate that pres- 
sures more than an order of magnitude higher than observed would 
be necessary to stop the particles. The measured flux of energetic 
neutrals is estimated to be large enough to contribute significantly 
to the particle removal rate achieved by the pumped limiter. 


15413 Target fabrication for inertial confinement fusion 
research, Mah, R.; Duchane, D.V.; Young, A.T.; Rhorer, 
R.L. (Los Alamos National Lab., NM). Nuclear Instruments 
and Methods in Physics Research, Section B: Beam Interac- 
tions with Materials and Atoms; 10/11: No. 1, 473-477(15 
May 1985). (CONF-841117—). 

From 8. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (12 Nov 1984). 

The design of both laser fusion and particle beam fusion tar- 
gets has become increasingly more complex with greater demands 
on both target tolerances and the physical and mechanical proper- 
ties of target materials. The Materials Technology Group at Los 
Alamos has been given the responsibility for fabricating these tar- 
gets. In order to meet the demands of the ICF program, the target 
fabrication effort maintains a wide variety of processes to provide 
metallic, non-metallic, and composite materials for target compo- 
nents. These processes are also geared to provide superior surface 
finishes, wall uniformity and, in the case of metals, a fine grained 
equiaxed structure. The materials technologies that will be de- 
scribed include chemical vapor deposition (CVD), physical vapor 
deposition (PVD), electrochemical deposition, vapor phase pyroly- 
sis (VPP), low pressure plasma coating (LPP) and the sorption/dif- 
fusion (SD) process. This paper will also discuss the materials and 
the material properties that can be obtained by these processes. The 
result of maintaining all these technologies and processes is to allow 
the greatest latitude for ICF target designers. (orig.). 


15414 Fast ion spectra from CO, laser produced plasmas. 
Gitomer, S.J.; Beqay, F.; Ehler, A.W.; Jones, R.D.; Ke- 
phart, J. (Los Alamos National Laboratory, Los Alamos, 
New Mexico). pp 30 of 1983 IEEE International conference 
on plasma science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts only. 

Measurements of fast ions emitted from laser plasmas pro- 
duced at the Gemini and Helios COs laser facilities have been made 
for a wide variety of target materials and focal conditions. Diagnos- 
tic devices used in these measurements include Faraday cups, 
charge cups, filtered calorimeters, and Thomson parabola spectrom- 
eters. An analysis of the data has been performed with the aim of 
determining a fast ion spectrum; namely E dN/dE versus E the 
energy. The authors present the results of the data analysis and 
comparisons with a number of popular ion expansion models. 


15415 One-half giga electron volt tantalum ions from a 
CO, laser produced plasma. Ehler, A.W.; Foreman, L. (Uni- 
versity of California, Los Alamos National Laboratory, Los 
Alamos, New Mexico). pp 30 of 1983 IEEE international 
conference on plasma science. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts only. 

Two laser beams of the Helios CO2 laser were focused at 
one spot on a pure, clean tantalum disk with an irradiance of 1.5 x 
10’* A/cm? In order to assure surface cleanliness, the target was 
held at 1500°C during the laser shot. Instrumentation included ion 
collectors, Thomson ion spectrographs, calorimeters, and hard and 
soft x-ray detectors. For comparison, pure unheated targets (which 
have surface hydrocarbon contamination) were shot at the same 
laser irradiance. The peak tantalum ion energy from the heated 
target was 520 MeV measured by time of arrival at a charge collec- 
tor and the highest charge state ubserved using the Thomson ion 
spectrogram was 62* (I.P. 6827 eV). 
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15416 (DOE/MA—0138/7) Listing of Awardee Names: 
retired awards as of January 21, 1986. (USDOE Assistant 
Secretary for ae and Administration, Washington, 
DC. Directorate of Procurement and Assistance Manage- 
ment). 1986. 729p. NTIS, PC A99/MF A0O1; 1; GPO Dep. 
File Number DE86006329. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all acquisition and financial assistance awards (ex- 
cluding purchase orders) with the Department of Energy. This 
volume provides awards that have been closed out and retired at 
the time of issuance of the listing. 


15417 (DOE/MA—0139/7) Listing of Awardee Names: 
active and inactive awards as of January 21, 1986. (USDOE 
Assistant Secretary for Management and Administration, 
Washington, DC. Directorate of Procurement and Assist- 
ance Management). 1986. 1112p. NTIS, PC A99/MF AOI; 
GPO Dep. File Number DE86006328. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all acquisition and financial assistance awards (ex- 
cluding purchase orders) with the Department of Energy. This 
Volume I provides awards that are active and inactive. 


15418 (DOE/MA—0203) Implementation guide. Cost and 
Schedule Control Systems Criteria for Contract Performance 
Measurement. (USDOE Assistant Secretary for Manage- 
ment and Administration, Washington, DC. Office of 
Project and Facilities Management). Jan 1986. 98p. NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE86006166. 

This document provides guidance for implementation of 
DOE Order 2250.1B, Cost and Schedule Control Systems Criteria 
(CSCSC) for Contract Performance Measurement. Its use assists 
DOE and contractor representatives in fulfilling their responsibil- 
ities for meeting CSCSC requirements. The CSCSC are designed to 
avoid the necessity for imposition of specific management control 
systems on contractors. Implementation of the CSCSC consistent 
with this guidance and compliance with the contractual require- 
ments for work definition, cost and schedule control, and perform- 
ance reporting provide DOE assurance that a contractor’s cost and 
schedule progress is sufficiently visible to provide a reliable basis 
for timely and meaningful management decisions. 


15419 (GAO/RCED—85-145) Uses of Saltonstall/Kenne- 
dy fisheries development funds. (General Accounting Office, 
Washington, DC (USA). Resources, Community and Eco- 
nomic Development Div.). 30 Aug 1985. 74p. General Ac- 
counting Office, P.O. Box 6015, Gaithersburg, MD 20760. 
File Number TI86900590. 

Under the Saltonstall/Kennedy Act, over the past 6 years 
about $187 million from customs duties on imports of fishery prod- 
ucts has been made available to the Secretary of Commerce for 
promoting and developing American fisheries. This report discusses 
how Commerce's National Marine Fisheries Service has used the 
bulk of these funds and presents agency program officials’ and in- 
dustry representatives’ views on the resulting benefits to the US 
fishing industry. 


15420 (LBL—18640) Report B: 1986 projected popula- 
tion, labor force and unemployment - Delaware. wrence 
Berkeley Lab., CA (USA)). Sep 1985. Contract AC03- 
76SF00098. 39p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86005960. 

Report B, the results of the Population, Labor Force and 
Unemployment Projections Model, contain current socio-economic 
indicators. For each geographic area, there is one page of summa- 
ry/background information followed by three tables. These tables 
contain the population projections, the labor force projections, and 
the unemployment projections, respectively. These tables are com- 
posed of data for the following racial groups: total population, 
whites, blacks, and other races. Those who call themselves Hispan- 
ics may be covered in any of the last three racial groups. For those 
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geographic areas which have provided more than one labor force 
and/or unemployment control total, the last two tables will appear 
more than once. 


15421 (LBL—20055) Report C: labor market information 
for Affirmative Action Compliance Planning - State of Virgin- 
ia. (Lawrence Berkeley Lab., CA (USA)). Aug 1985. Con- 
tract AC03-76SF00098. 46p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86005961. 

These Technical Notes provide various types of information 
necessary for interpretation of estimates and data items in Report 
C. They describe the methodology used to generate the estimates 
for 1985 and cite references to more technical and detailed discus- 
sions of the data sources used. 


15422 (UCID—20633) Summary of the September 19, 
1985 Mexico e. Burdick, R.B. (Lawrence Liver- 
more National Lab., CA (USA)). 10 Jan 1986. Contract W- 
7405-ENG-48. 45p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86005651. 

The Lawrence Livermore National Laboratory (LLNL) 
maintains a Post-Earthquake Inspection Team. The team is com- 
posed of professionals specializing in mechanical, structural, and 
civil engineering, and seismology. The primary focus of the team is 
the structural and operating behavior of industrial facilities. The 
September 19, 1985 earthquake in central Mexico presented an 
unique opportunity for a member of LLNL’s inspection team to 
participate in a multi-organizational, multi-disciplinary post-earth- 
quake investigation. This document presents a summary of the ob- 
servation made by that team. 
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15423 (AD-A—158729/4/XAB) Cold regions logistic sup- 
portability testing of chemical, biological, and radiological de- 
fense equipment. Final report on test operations procedure. 
(Army Test and Evaluation Command, Aberdeen Proving 
Ground, MD (USA)). 24 Jun 1985. 29p. (TOP—8-4-015). 
NTIS, PC A03/MF AO1. 

This document describes test methods and techniques neces- 
sary to perform a logistic supportability test of chemical, biological, 
and radiological defense equipment in a cold regions environment. 


15424 (AD-A—159194/0/XAB) Using dust as a servant 
of war. JiCong, N. (Air Force Systems Command, Wright- 
Patterson AFB, OH (USA). Foreign Technology Div.). 22 
Aug 1985. 7p. (FTD-ID(RS)T—0631-85). NTIS, PC A02/ 
MF AO. 

All modern tank units are equipped with an apparatus that is 
capable of making or producing smoke. Smoke clouds are much 
more effective than dust clouds. However, regardless of whether a 
smoke round is fired from a launcher tube at the front top of the 
vehicle, or created using the exhaust system at the rear of the vehi- 
cle, both systems are located at a fixed point. The flow of dust can 
also be used to carry toxic chemical contaminants instead of just 
being used as a stream of falling particles. Biological and radiologi- 
cal contaminants and agents are also a possibility for use. Upon dis- 
covery of the occurrence of chemical attack, the contaminated ma- 
terials or personnel could be covered with the dust particles and let 
these dust particles absorb the contaminants. Of course this can 
only be done externally. 


15425 (AD-A—159276/5/XAB) Assessing public opinion 
toward the military. Research report. Foster, C.H. (Air War 

.. Maxwell AFB, AL (USA)). May 1985. 60p. NTIS, 
PC A04/MF AO1. 

Opinions and attitudes of the US public toward its military 
have shifted over the years from strong admiration to fear and con- 
tempt. A number of historical and cultural events have helped 
shape public opinion. Although public opinion is not predicated 
solely on what happens in an historical and cultural sense, it should 
be analyzed and documented on the premise that public opinion af- 
fects national power, and those things which affect national power 
are within the realm of interest of the military and national govern- 
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ment. A perhaps frightening aspect of the dynamics of shifting 
public opinion is the dynamics of shifting public opinion is the un- 
controlled nature of the shifts and the resultant impact on national 
power. Also influencing public opinion are developments in weap- 
ons and military technology, the massive Soviet propaganda effort, 
and the mass communications media. This paper is written with the 
purpose of raising the level of awareness of military and national 
leaders to the threat to national power which, although lying subtly 
out of view because it does not pose and immediate threat to our 
security, nonetheless offers a formidable challenge now. A broad 
proposal would lay the foundation for proper research and devel- 
opment. (Author) 


15426 (AD-A—159445/6/XAB) Material shields against 
neutral atomic particle beams. Technical report. Kash, S.W. 
(Aerospace Corp., El Segundo, CA (USA). Defense Devel- 
opment Div.). 12 Jul 1985. 24p. (TR—0084A(5435-04)-1). 
NTIS, PC A02/MF AO1. 

A material shield designed to protect a spacecraft against an 
atomic particle beam will, of necessity, be quite massive; conse- 
quently, even modest fractional-weight savings would be signifi- 
cant. With this goal in mind, the particle stopping power and range 
in various materials were investigated. The lightest shield materials 
are compounds composed of hydrogen and other light elements. 


15427 (AECL—5004/20) List of publications: April 1982 
to March 1983. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). Jun 1983. 43p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86700598. 

All scientific and technical publications of Atomic Energy of 
Canada Ltd. issued from April 1982 to March 1983 are listed in ten 
broad categories. Each entry includes the AECL report series 
number, author(s), title, journal citation (if a reprint), pagination, 
issue date, and price. There are indexes by AECL and other report 
numbers, and authors. Directions for ordering AECL reports and a 
list of depository libraries are appended. 


15428 (ANL/TM—432) ANL statement of site strategy 
for automated office support systems. Boxberger, L.M. (Ar- 
gonne National Lab., IL (USA)). Nov 1985. Contract W-31- 
109-ENG-38. 88p. NTIS, PC A0S5/MF A01; 1; GPO Dep. 
File Number DE86005673. 

The Statement of Site Strategy consists primarily of eighteen 
chapters that together explain the overall Argonne stretegy for de- 
fining, acquiring, using, and evaluating computing workstations and 
other automated office support systems. The seven appendices clar- 
ify Argonne’s responsibilities in managing microprocessors and 
word processors and in acquiring computing workstation compo- 
nents. 


15429 (CBPF-PRS—013/84) Second meeting of the Sci- 
entific Societies for the feasibility study of implantation of a 
synchrotron radiation national laboratory. (Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro). 1984. 56p. (In Portu- 
guese). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86700599. 

Feasibility study for the implantation of a national laboratory 
of synchrotron radiation in Brazil is discussed by several Brazilian 
Scientific Societies. Problems related with cost, personnel training 
and machine uses are presented. 


15430 (ORNL—6153, pp 6-8) Fission energy. Oct 1985. 
NTIS, PC A10/MF AO1. File Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

Fission energy research and development in the Division 
during this report period has spanned two primary programs. In 
one of these programs, some unique and important dissolution and 
solvent extraction work with fast reactor spent fuels was complet- 
ed. Most of this work was done for the Consolidated Fuel Reproc- 
essing Program (CFRP); a smaller project was completed under 
contract for Rockwell International Corp., Hanford, Washington. 
Specific studies on solvent cleanup were conducted under contract 
for Westinghouse Idaho Nuclear Company, Inc. Other work done 
by Chem Tech for CFRP included completing the preparation of 
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12 kg of uranium-plutonium mixed-oxide microspheres for fuel fab- 
rication and irradiation tests. Detailed results from these studies are 
not included here, because of regulations governing the distribution 
of applied technology information. Results of this work are pub- 
lished in CFRP topical quarterly progress reports. The second area 
of Chem Tech's fission energy development has been in support 
work for the High-Temperature Gas-Cooled Reactor (HTGR) pro- 
gram. The applied technology information is not reported here in 
compliance with DOE regulations. Most of this work has been re- 
ported in internal documents and annual progress reports. 


15431 (ORNL—6153, pp 9-26) Nuclear and chemical 
waste management. Oct 1985. NTIS, PC A10/MF AOI. File 
Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

During this report period, Chem Tech has expanded its role 
in the management of nuclear and chemical wastes by undertaking 
work in six major areas: (1) technology of waste immobilization in 
cementitious materials, (2) Integrated (waste management) Data 
Base (IDB) Program, (3) transuranic waste packaging and handling, 
(4) repository waste characterization, (5) evaluation of sedimentary 
rocks for repository purposes, and (6) assessment of hazardous and 
low-level waste (LLW) management technologies. 


15432 (ORNL—6153, pp 27-40) Environmental control 
technology. Oct 1985. NTIS, PC A10/MF AOl. File 
Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

During this report period, Chem Tech identified environ- 
mental control technology (ECT) as an area of emphasis for future 
planning and resource allocation. The Division plans to continue to 
perform R & D activities in ECT for external sponsors such as the 
DOE Office of Fossil Energy (DOE/FE), the Electric Power Re- 
search Institute (EPRI), and the Environmental Protection Agency 
(EPA) while striving for recognition as an R & D center for ECT 
within the Martin Marietta Energy Systems’ Complex. Chem Tech 
has already played supporting roles in this area for the Y-12 Plant 
and the Oak Ridge Gaseous Diffusion Plant (ORGDP) and is cur- 
rently expanding its support to organizations within ORNL respon- 
sible for environmental matters. Over the long term, the Division 
hopes to achieve recognition as a center for R & D in ECT within 
the wider DOE system. Recent initiatives supporting these plans 
are discussed below. 


15433 (ORNL—6153, pp 41-58) Basic science and tech- 
nology. Oct 1985. NTIS, PC A1l0/MF AO01. File Number 
DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

Fundamental research in chemistry and chemical engineering 
within Chemical Technology Division is supported by the DOE 
Office of Basic Energy Sciences. The work described here is sup- 
ported by the Division of Chemical Sciences and by the Division of 
Materials Sciences. The projects reported are those investigating 
the chemistry of actinides and fission products, multiphase studies 
in external fields, sorption in separations, solvent-solute interactions 
in separations with supercritical solvents, fundamental processes in 
sorption pumping, phase equilibria of solvents in the critical region, 
and continuous chromatography. 


15434 (ORNL—6153, pp 59-75) Biotechnology pro- 
grams. Oct 1985. NTIS, PC Al0/MF AOl1. File Number 
DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

Chem Tech has continued R & D in four major areas of bio- 
technology: (1) biophotolysis and enzyme kinetics; (2) advanced 
bioreactor systems and microbial immobilization; (3) development 
of bioprocessing systems for wastewater treatment and anaerobic 
digestion; and (4) development of bioanalytical concepts for moni- 
toring the physiological effects of environmental pollutants. 
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15435 (ORNL—6153, pp 76-79) Transuranium-element 
processing. Oct 1985. NTIS, PC A10/MF A0O1. File Number 
DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

The Transuranium Processing Plant (TRU) is the produc- 
tion, storage, and distribution center for materials used in the 
heavy-element research program in the US. The transuranium iso- 
topes produced at TRU continue to be used nationally and interna- 
tionally in basic studies of the physics and chemistry of the transur- 
anium elements, including experiments designed to produce new, 
super-heavy elements. Target rods irradiated in the High Flux Iso- 
tope Reactor (HFIR) are processed at TRU for the separation, re- 
covery, and purification of the heavy actinide elements, which are 
distributed to laboratories throughout the country for their research 
work. Products are usually highly purified prior to shipment and 
are frequently provided in special chemical forms and/or in special 
devices required by the experimenter. In addition, TRU is the sole 
source of the ***Cf that is distributed worldwide by the DOE's cal- 
ifornium program at the Savannah River Laboratory (SRL). The 
californium is used to prepare neutron sources for a variety of ap- 
plications in both industry and medicine. 


15436 (ORNL—6153, pp 80-91) Nuclear Regulatory 
5. NTIS, PC Al0/MF AOl1. 


Commission programs. Oct 198 
File Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

The US Nuclear Regulatory Commission (NRC) programs 
in Chem Tech focus on two diverse tasks: nuclear reactor safety 
(primarily light-water reactors (LWRs)) and nuclear waste reposi- 
tory licensing. These two activities are discussed in the following 
sections. 


15437 (ORNL—6153, pp 92-99) Consolidated Edison 
Uranium Solidification Project. Oct 1985. NTIS, PC A10/ 
MF AO1. File Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

A total of 1047 kg of uranium (76.5% *5U, 9.67% *°U, 
1.40% *°4U, 5.63% **U, 6.84% 7°®U, and 140 ppm 7*U) is stored 
at ORNL in the form of ~ 8000 L of nitrate solution in the Thori- 
um Reactor Uranium Storage Tank (TRUST) Facility, an 18,900-L 
vessel at Building 3019. This uranium resulted from the reprocess- 
ing of a ThO2-UOz fuel core which had been irradiated in the Con- 
solidated Edison Indian Point Reactor from 1962 to 1965, produc- 
ing 10.1 PJ of electricity. Reprocessing was performed at the Nu- 
clear Fuel Services Plant in West Valley, New York, and the urani- 
um nitrate hexahydrate (UNH) product solution was transferred to 
ORNL in 1968-1969 for long-term storage. The Consolidated 
Edison Uranium Solidification Project (CEUSP) was initiated sev- 
eral years ago to convert the uranium to a solid form (U3Os) for 
safer storage. The conversion process includes an evaporation step 
to concentrate the UNH solution and a thermal denitration step to 
form the oxide. 


15438 (ORNL—6153, pp 100-101) Radioactive materials 
production. Oct 1985. NTIS, PC A10/MF AOl. File 
Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

The Radiochemical Processing Plant (RPP) at ORNL has 
served as the national repository and distribution center for *°U 
for > 20 years. Several hundred kilograms of uranium, containing 
approximately 90 to 98% *°U, are stored there in the form of 
metal, oxides, and nitrate solutions. All of these uranium materials 
contain small, but significant, concentrations of *?U, ranging from 
2 to 225 ppm. Most of the radioactivity associated with the *°U 
comes from the decay daughters of **U (74-year half-life). The 
52Cf Industrial Sales/Loan Program involves loans of **Cf neu- 
tron sources to agencies of the US Government and sales of **Cf 
as the bulk oxide and as palladium-californium alloy pellets and 
wires. The program has been operated since 1968 in temporary fa- 
cilities at the Savannah River Laboratory (SRL). The obsolete hot- 
cell facilities at SRL are now being decommissioned, and the pro- 
gram activities are being transferred to ORNL’s Californium Facili- 
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ty in Bldg. 7930, which is managed by the staff of the Transuran- 
ium Processing Plant (TRU). 


15439 (ORNL—6153, pp 102-108) Computer/engineering 
applications. Oct 1985. NTIS, PC A10/MF AOl. File 
Number DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

Work for the transportation program in Chem Tech has 
broadened since the last report period. Activities that support the 
Transportation Operations and Traffic Management (TOTM) pro- 
gram continue to be funded through DOE-ORO; all R & D is 
sponsored by the Transportation Technology Center (TIC) at 
Sandia National Laboratory (SNL). During the past 2 years, em- 
phasis has increased on transportation studies of the movement of 
chemical weapons for the US Army Toxic and Hazardous Materi- 
als Agency (USA-THAMA). Much of this work involves the use 
of several computer programs developed by Chem Tech personnel 
and refined over several years with contributions from the Informa- 
tion Resources Organization and the Computing and Telecommuni- 
cations and Energy divisions at ORNL. 


15440 (ORNL—6153, pp 109-122) Miscellaneo 
grams. Oct 1985. NTIS, PC A10/MF AOl. File Heiuber 
DE86001429. 

In Chemical Technology Division progress report, April 1, 
1983-March 31 1985. 

Because of its technical expertise and experience in many 
areas, Chem Tech has become involved in numerous programs of a 
varied nature at ORNL, DOE, other governmental agencies, and 
even with private firms and organizations. Although these efforts 
may not individually represent a large portion of our activities, 
many of these programs are extremely important contributions to 
the agency, to the national program, and to the technical develop- 
ment and growth of the staff members involved. These efforts are 
viewed as essential parts of our mission to develop and to transfer 
technology. 
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REFER ALSO TO CITATION(S) 12818, 13212, 15026, 15250 


15441 (CONF-850903—25) Role of multiprocessors in 
the nuclear power industry: comments on determining factors. 
Lusk, E.L.; Overbeek, R.A. (Argonne National Lab., IL 
(USA)). 1985. Contract W-31-109-ENG-38. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85018456. 

From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

The rapid development of commercially available multi- 
processors offers opportunities for applications that require unusual 
amounts of computation. However, the exploitation of these ma- 
chines will require significant software development efforts. In this 
paper, we will present projections on the characteristics of ma- 
chines that will become widely available and draw conclusions 
about the appropriate methodology for software development. Our 
perspective is that of a user with substantial computational require- 
ments and a desire to utilize the new capabilities rapidly. 8 refs. 


15442 (DOE/ER/02383—0113) Implementing linear mul- 
tistep formulas for solving DAEs. Addendum to report No. 
UIUCDCS-R-85-1205. Leimkuhler, B. (Illinois Univ., 
Urbana (USA). t. of Computer Science). Oct 1985. 
Contract AC02-76ER02383. 24p. (COO—2383-0113; 
UIUCDCS-R—85-1233; UILU-ENG—85-1743). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86005004. 

Some errors were discovered in the numerical experiments 
of the report “Implementing Linear Multistep Formulas for Solving 
DAEs” First, due to a coding error, the error estimate involving 
only the differential variable was incorrectly implemented for the 
full index-2 problem. Also, the exact value of the derivative of the 
constraint function was incorrectly specified for the full index-2 
problem with a steep gradient, so the absolute errors in u were not 
accurate. Coincidentally, the incorrect derivative tended to mimic 
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the behavior of the actual derivative over the interval of interest. 
This is a complete replacement for Section 14 of the report. In ad- 
dition to the above described corrections, it includes some clarifica- 
tions and corrections to the text, many more tables for the full 
index-2 problem, graphs illustrating the difference in efficiency of 
the two error estimates under consideration, and simplified results 
for the pendulum problem. 


15443 (DOE/ER/03077—270) Numerical analysis and 
the scientific method. Glimm, J.; Sharp, D.H. (New York 
Univ., NY (USA). Courant Mathematics and Computing 
Lab.). Jan 1986. Contract AC02-76ER03077;W-7405-ENG- 
36. 29p. NTIS, PC A03/MF AOl; 1; GPO Dep. File 
Number DE86005404. 

The computer has given rise to a new mode of scientific 
practice, and today computational science stands beside theory and 
experiment as a fundamental methodology. The impact of the com- 
puter revolution on science can be projected from current trends. 
The demands to be made on computing methodologies will be re- 
viewed. One of the demands is an ongoing need for excellence in 
computational methodologies. Generic difficulties encountered in 
meeting these challenges will be discussed. Recent work of the au- 
thors and others will be reviewed in this context. 


15444 (EUR—9553-Ed.2) TPLOT: an interactive data 
management system for transient problems, Halleux, J.P.; Ca- 
sadei, F. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre; Commission of the Euro 
Communities, Luxembourg). 1984. 1p. Commission of the 
European Communities, Ispra, Italy. Joint Research Centre; 
Commission of the European Communities, Luxembourg. 

IBM compatible machines;s MVS at JRC Ispra on 
AMDAHL 470/V8. 

This report describes the use of an interactive data manage- 
ment system suitable for post-processing of transient structural 
probiems. The system is designed for IBM compatible environment 
(Time Sharing Option command procedures TSO) and makes use 
of PLOT-10 (Tektronix) for graphical output (time plots). Inter- 
faces are provided for experimental data and for various programs 
used in fast reactor safety analysis (EURDYN, SEURBNUK, AS- 
TARTE, FRAP-T5, RODSWELL, SIMMER, TRACRUF, 
PHEAT, JOULE). A users’ manual describes the command lan- 
guage used for interactive data processing. Some examples are 
given to illustrate the system. 


15445 (INIS-mf—10034, pp vp) Microcomputer software 
and algorithms for nuclear data acquisition. State of the art 
tutorial presentation. Soucek, B. (Zagreb Univ., Yugoslavia). 
1983. NTIS (US Sales Only), PC A06/MF AO0Ol. File 
Number DE86701187. (CONF-8309239—Absts.). 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 


15446 (INIS-mf—10042, pp 27) Use of computer-simulat- 
ed positron lifetime spectra for reliability tests of evaluation 
codes. Sormann, H.; Kindl, P.; Puff, W. (Technische Univ., 
Graz, Austria). Oct 1985. (In German). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE86780355. 
(CONF-8509215—). 

From Annual convention of the Austrian Physical Society; 
Vienna, Austria (23 Sep 1985). 


15447 (JAERI-M—84-078) Handling manual of computer 
aided tracing system CATS (version I). Tani, K.; Osame, T.; 
Kihara, K. (Japan Atomic Energy Research Inst., Tokyo; 
Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). May 1984. 64p. (In Japanese). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86701080. 

As an application of computer graphics, we have developed 
a code named as CATS which stands for computer aided tracing 
system. With CATS, many kinds of graphs and tables can be fed 
into the host computer as graphic data by a digitizing table. After 
editing figures on the graphic display terminal, one can obtain color 
pictures by hard copy unit or fair monocromatic copies by a laser 
printer through host computer. We employ an interactive graphical 
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input in Japanese, so that users of CATS can easily edit figures 
without any knowledge on the complicated FORTRAN utility 
package for graphic display. The usage of CATS is summarized in 
this report. 


15448 (KIYI—84-5) TACAM. Decision table camac lan- 
guage. Olejnikov, L.N. (AN Ukrainskoj SSR, Kiev. Inst. 
Yadernykh Issledovanij). 1984. 33p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86700596. 

A formal determination for the proposed programming 
CAMAC language is given here. A method of the control algo- 
rithm representation in the decision variables is the basis of this lan- 
guage. Language statements are divided into two groups: declara- 
tive and executive ones. The executive statements are recorded in 
the decision table formats. Terminology, assumed in CAMAC 
standard is used in this language, which is intended for develop- 
ment engineers and programmers of CAMAC devices. 


15449 (LITH-MAT-R—1984-25) Numerical treatment of 
compartment models, Einarsson, B. (Linkoeping Univ. 
(Sweden). 7 of Mathematics). Nov 1984. 15p. NTIS 
(US Sales y), PC A02/MF AOI. File Number 
DE86700597. 


This report describes and interactive program RADIO (Ra- 
dioactive Decay Information Online) for studying the radioactive 
decay process, with applications to many ecological problems, but 
not necessarily involving radioactive processes. Starting with the 
compartment coefficients and initial values of the various compart- 
ments the problem is solved as a system of linear ordinary differen- 
tial equations. The method of solution is the direct use of matrix 
exponentials or the backward differences method. A program 
INVERS is also available for the solution of the inverse problem, 
that is parameter estimation in a system of linear ordinary differen- 
tial equations when the solution is available pointwise. The output 
can be printed on a line printer either from a result file or from the 
plot file, which of course also can be used to produce graphic 
output. The plot file is processed by the plotting program VISION 
or by the auxiliary printing program RADAR. Another file can be 
used for a later restart from the point of time where the previous 
computation was aborted or from an arbitrary point of time if the 
relevant starting information is available. This is useful in order to 
avoid the manual input of a compartment matrix if it is similar to 
one used before. When the program RADIO is run the user an- 
swers to the question asked by the program. The programs are 
written in Fortran 77 for the Digital Equipment VAX 11 with 
graphical presentation on a Tektronix 4010, and are available from 
the author. 


15450 (ORNL/TM—9872) Computer Aided Instruction 
(CAI) for the Shipboard Nontactical ADP Program (SNAP). 
Interim report. Duncan, L.D.; Hammons, C.E.; Hume, R.; 
Christian, J.; Handler B.H.; Phillips, J. (Oak Ridge National 
Lab., TN (USA)). Jan 1986. Contract AC05-840R21400. 
44p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86005805. 

Oak Ridge National Laboratory is developing a prototype 
computer aided instruction package for the Navy Management Sys- 
tems Support Office. This report discusses the background of the 
project and the progress to date including a description of the soft- 
ware design, problems encountered, solutions found, and recom- 
mendations. The objective of this project is to provide a prototype 
that will enhance training and can be used as a shipboard refresher 
and retraining tool. The prototype system will be installed onboard 
ships where Navy personnel will have ready access to the training. 
The subsequent testing and evaluation of the prototype could pro- 
vide the basis for a Navy-wide effort to implement computer aided 
instruction. The work to date has followed a rigorous structured 
analysis methodology based on the Yourdon/DeMarco techniques. 
A set of data flow diagrams and a data dictionary are included in 
the appendices. The problems encountered revolve around require- 
ments to use existing hardware, software, and programmer capabili- 
ties for development, implementation, and maintenance of the in- 
structional software. Solutions have been developed which will 
allow the software to exist in the given environment and still pro- 
vide advanced features not available in commercial courses. 
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15451 (RISO-M—2527) SESYS - a sparce matrix linear 
equation solver. Users guide. Houbak, N. (Risoe National 
Lab., Roskilde (Denmark)). Sep 1985. 37p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86750582. 

This report is a Users Guide for the Sparse Matrix Linear 
Equation Solver Subroutine SESYS.The subroutine is designed to 
be called from a program solving large (stiff) systems of ordinary 
differential equations arising e.g. from the discretization of (time-de- 
pendent) partial differential equations. This Users Guide gives a 
brief introduction to the principles of Sparse Matrix Technique 
before the description of how to call SESYS. The options of the 
subroutine is described and the last chapter gives some general 
guidelines on how to use SESYS in various situations. 


15452 (SAND—85-1448) Data acquisition and analysis 
using the IBM Computer System 9000. Mueller, G.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1985. Contract AC04-76DP00789. 62p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86005799. 

A data-acquisition, analysis, and graphing program has been 
developed on the IBM CS-9000 multitask computer to support the 
UNM/SNL/GA Thermal-Hydraulic Test Facility. The software 
has been written in Computer System BASIC which allows access- 
ing and configuring I/O devices. The CS-9000 has been interfaced 
with an HP 3497A Data Acquisition/Control Unit and an HP 
7470A Graphics Plotter through the IEEE-488 Bus. With this con- 
figuration the system is capable of scanning 60 channels of analog 
thermocuple compensated input, 20 channels of analog pressure 
transducer input, and 16 channels of digital mass flow rate input. 
The CS-9000 graphics coupled with the HP 7470A provides useful 
visualization of changes in measured parameters. 8 refs., 7 figs. 


15453 (UIUCDCS-R—85-1238) Performance of Runge- 
Kutta codes when stability restricts the stepsize. Hall, G. (Il- 


linois Univ., Urbana (USA). Dept. of Computer Science). 
Dec 1985. Contract AC02-76ER02383. 18p. (UILU-ENG— 
85-1746; COO—2383-0114). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86005804. 

A theory is given which accounts for the observed behavior 
of Runge-Kutta codes when the stepsize is restricted by stability. 
The theory deals with the general case when the dominant eigenva- 
lues of the Jacobian may be a complex conjugate pair. A simple 
condition on a method is obtained which characterizes its perform- 
ance in this type of situation and some example calculations are 
given to illustrate the consequences of the theory. 


15454 Constants and pseudo-constants of the Kadomtsev- 
Petviashvili equation. Case, K.M. (Rockefeller Univ., New 
York, NY). Proceedings of the National Academy of Sciences 
of the United States of America; 82: No. 16, 5242-5245(Aug 
1985). Contract AC02-81ER 10807. 

Elucidating earlier work, it is shown that the Kadomtsev- 
Petviashvili equation has n + 2 constants for all n 2 0. It also has 
a pseudo-constant from which the constants can be obtained by dif- 
ferentiation with respect to time. The pseudo-constant can be ob- 
tained from a basis functional J/sub n/sup (n+2)/ = -1/18 integral 
y/sup n+2/ q by taking repeated Poisson brackets with the Hamil- 
tonian. 


15455 Parallel processor programs in the Federal Govern- 
ment. Schneck, P.B.; Austin, D.; Squires, S.L.; Lehmann, J.; 
Mizell, D.; Wallgren, K. (Institute for Defense Analyses, 
Arlington, VA; Office of Energy Research, Washington, 
DC; DARPA, Arlington, VA; NSF, Washington, DC; 
Office of Naval Research, Washington, DC). Computer; 18: 
43-56(Jun 1985). 

In 1982, a report dealing with the nation’s research needs in 
high-speed computing called for increased access to supercomput- 
ing resources for the research community, research in computation- 
al mathematics, and increased research in the technology base 
needed for the next generation of supercomputers. Since that time a 
number of programs addressing future generations of computers, 
particularly parallel processors, have been started by U.S. govern- 
ment agencies. The present paper provides a description of the 
largest government programs in parallel processing. Established in 
fiscal year 1985 by the Institute for Defense Analyses for the Na- 
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tional Security Agency, the Supercomputing Research Center will 
pursue research to advance the state of the art in supercomputing. 
Attention is also given to the DOE applied mathematical sciences 
research program, the NYU Ultracomputer project, the DARPA 
multiprocessor system architectures program, NSF research on 
multiprocessor systems, ONR activities in parallel computing, and 
NASA parallel processor projects. 


15456 Linear empirical Bayes estimation of means and 
variances. Robbins, 1 i. (Columbia Univ., New York, NY). 
Proceedings of the National Academy of Sciences of the United 
States of America; 82: No. 6, 1571-1574(Mar 1985). 

Linear empirical Bayes estimators have been obtained for 
means and variances that apply to random sampling from popula- 
tions whose structure is unknown or only partly known. 


15457 Computer implementation of response theory. 
Miller, R.J. Ithaca, NY; Cornell University (1985). 125p. 
Cornell Univ., Ithaca, NY 14853. File Number T186004694. 
Contract AC05-760R00033. 

Thesis. 

A description is given of the theory of response for lumped 
parameter systems. The system equations and system variables are 
introduced and the equations adjoint to the system equations are 
formulated. It is shown that the solutions of the adjoint equations 
are the sensitivity functions of the system response with respect to 
the system inputs. The use of these sensitivity functions in perform- 
ing sensitivity, uncertainty, and perturbation analyses is discussed 
and the appropriate equations are shown. The introduction of 
sudden events is considered, and the mathematical description of 
the changes in the sensitivity functions is given. Indirect contribu- 
tions to the sensitivity of parameters due to steady state effects are 
analyzed, and a theorem for the conservation of response is devel- 
oped. 34 refs., 13 figs., 4 tabs. 
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15458 (JAERI-M—84-240) PFD user exit routine for 
graphic terminal D-SCAN. Aoyagi, T.; Ninomiya, H.; Tani, 
K. (Japan Atomic Energy Research Inst., Tokyo; Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Jan 1985. 54p. dn Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86701075. 

Screen editor under the TSS system became primary way to 
edit text data sets which include programs and/or data records. 
The screen editor has come to be available on some TTY terminals 
with video display unit besides particular terminals. The command 
conversion program was developed in order to use the screen 
editor on other TTY terminals with different command set (D- 
SCAN). The design of the program is illustrated in this report. 


15459 (NUREG/CR—4322-Vol.1) Corporate Data Net- 
work (CDN) data requirements task. Enterprise Model. 
Volume 1, (Touche Ross and Co., Washington, DC (USA)). 
Nov 1985. 428p. NTIS, PC A19/MF A0Ol - GPO. File 
Number T186900469. 

The NRC has initiated a multi-year program to centralize its 
information processing in a Corporate Data Network (CDN). The 
new information processing environment will include shared data- 
bases, telecommunications, office automation tools, and state-of-the- 
art software. Touche Ross and Company was contracted with to 
perform a general data requirements analysis for shared databases 
and to develop a preliminary plan for implementation of the CDN 
concept. The Enterprise Model (Vol. 1) provided the NRC with 
agency-wide information requirements in the form of data entities 
and organizational demand patterns as the basis for clustering the 
entities into logical groups. The Data Dictionary (Vol. 2) provided 
the NRC with definitions and example attributes and properties for 
each entity. The Data Model (Vol. 3) defined logical databases and 
entity relationships within and between databases. The Preliminary 
Strategic Data Plan (Vol. 4) prioritized the development of data- 
bases and included a workplan and approach for implementation of 
the shared database component of the Corporate Data Network. 
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15460 (NUREG/CR—4322-Voi.2) Corporate Data Net- 
work (CDN) data requirements task: data entity dictionary. 
Volume 3. (Touche Ross and Co., Washington, DC (USA)). 
Nov 1985. 127p. NTIS, PC A07/MF AOl - GPO. File 
Number TI86900470. 

The NRC has initiated a multi-year program to centralize its 
information processing in a Corporate Data Network (CDN). The 
new information processing environment will include share data- 
bases, telecommunications, office automation tools, and state-of-the- 
art software. Touche Ross and Company was contracted with to 
perform a general data requirements analysis for shared databases 
and to develop a preliminary plan for implementation of the CDN 
concept. The “Enterprise Model” (Vol. 1) provided the NRC with 
agency-wide information requirements in the form of data entities 
and organizational demand patterns as the basis for clustering the 
entities into logical groups. The “Data Dictionary” (Vol. 2) provid- 
ed the NRC with definitions and example attributes and properties 
for each entity. The “Data Model” (Vol. 3) defined logical data- 
bases and entity relationships within and between databases. the 
"Preliminary Strategic Data Plan” (Vol. 4) prioritized the develop- 
ment of databases and included a workplan and approach for imple- 
mentation of the shared database component of the Corporate Data 
Network. 


15461 (NUREG/CR—4322-Vol.3) Corporate Data Net- 
work (CDN) data requirements task: data model. Volume 3. 
(Touche Ross and Co., Washington, DC (USA)). Nov 1985. 
194p. NTIS, PC A09/MF AOl - GPO. File Number 
TI86900471. 

The NRC has initiated a multi-year program to centralize its 
information processing in a Corporate Data Network (CDN). The 
new information processing environment will include shared data- 
bases, telecommunications, office automation tools, and state-of-the- 
art software. Touche Ross and Company was contracted with to 
perform a general data requirements analysis for shared databases 
and to develop a preliminary plan for implementation of the CDN 
concept. The Enterprise Model (Vol. 1) provided the NRC with 
agency-wide information requirements in the form of data entities 
into logical groups. The Data Dictionary (Vol. 2) provided the 
NRC with definitions and example attributes and properties for 
each entity. The Data Model (Vol. 3) defined logical databases and 
entity relationships within and between databases. The Preliminary 
Strategic Data Plan (Vol. 4) prioritized the development of data- 
bases and included a workplan and approach for implementation of 
the shared database component of the Corporate Data Network. 
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15462 (NUREG/CR—4322-Vol.4) Corporate Data Net- 
work (CDN). Data Requirements Task. Preliminary Strategic 
Data Plan. Volume 4. (Touche Ross and Co., Washington, 
DC (USA)). Nov 1985. 163p. NTIS, PC A08/MF AOl1 - 
GPO. File Number T186900472. 

The NRC has initiated a multi-year program to centralize its 
information processing in a Corporate Data Network (CDN). The 
new information processing environment will include shared data- 
bases, telecommunications, office automation tools, and state-of-the- 
art software. Touche Ross and Company was contracted with to 
perform a general data requirements analysis for shared databases 
and to develop a preliminary plan for implementation of the CDN 
concept. The Enterprise Model (Vol. 1) provided the NRC with 
agency-wide information requirements in the form of data entities 
and organizational demand patterns as the basis for clustering the 
entities into logical groups. The Data Dictionary (Vol.2) provided 
the NRC with definitions and example attributes and properties for 
each entity. The Data Model (Vol.3) defined logical databases and 
entity relationships within and between databases. The Preliminary 
Strategic Data Plan (Vol. 4) prioritized the development of data- 
bases and included a workplan and approach for implementation of 
the shared database component of the Corporate Data Network. 


15463 (NVO—224, pp 335-340) Environmental informa- 
tion pertinent to the needs of the Nevada Applied Ecology 
Group. Vaughan, N.D.; Fore, C.S. (Oak Ridge National 
Lab., TN). 1985. NTIS, PC A1l6/MF AOl1. File Number 
DE86001243. 

In Radioecology of transuranics and other radionuclides in 
desert ecosystems: December 1982. 

Since 1972, the Nevada Applied Ecology Information 
Center (NAEIC), Information Center Complex, Information Divi- 
sion, Oak Ridge National Laboratory, has provided technical infor- 
mation support to the Nevada Applied Ecology Group relevant to 
the movement of plutonium and the transplutonics in the environ- 
ment. In October 1977, the NAEIC began concentrating its efforts 
on the cleanup and treatment of radioactively contaminated land. 
Specifically, data are collected on the methods of cleanup and 
treatment being applied, the types of equipment being used, and 
their relevancy in different climates. Emphasis is placed on cleanup 
efforts that have been completed as well as those still in progress. 
An effort is being made to analyze literature pertinent to the safety- 
shot sites. Supportive research in areas not involving radioactive 
contamination, such as general revegetation of disturbed lands, is 
also being examined. All of the information collected is abstracted, 
indexed, and stored in a readily retrievable data base so that it is 
available upon request. 
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CORPORATE AUTHOR INDEX 


In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German, are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Data Base: Corporate Author Entries (DOE/ 
TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


A 


Academia de Ciencias do Estado de Sao Paulo (Brazil) 
Proceedings of the 4. Japan-Brazil symposium on science and 
technology. Vol. 5, 11:14973 (R;BR) 
ACTION, Washington, DC (USA) 
Action’s community energy project. Final report, 11:13483 
(R;US) 
Acurex Corp., Mountain View, CA (USA) 
1985 symposium on stationary combustion NO/sub x/ control: 
proceedings. Volume 1. Utility boiler applications, 11:14450 
;US 
1985 etnias on stationary combustion NO/sub x/ control: 
proceedings. Volume 2. Industrial processes, fundamental 
studies, and slagging combustors, 11:14451 (R;US) 
i Corp., Mountain View, CA (USA). Energy and Environmental 
Vv. 


Destruction of hazardous wastes cofired in industrial boilers: 

pilot-scale parametrics testing. Final report, 11:13553 (R;US) 
Acurex Corp., Research Triangle Park, NC (USA) 

Effects of magnesium and chloride ions on limestone dual-alkali- 
system performance, 11:12574 (R;US) 

Advanced Mechanicai Technology, Inc., Newton, MA (USA) 

Analytical study of liquid-piston heat pump technology, 11:13440 
(R;US) 

Aerospace Corp., El Segundo, CA (USA). Defense Development Div. 

Material shields against neutral atomic particle beams. Technical 
report, 11:15426 (R;US) 

Aerospace Corp., Washington, DC (USA). Government Support Div. 

Highlights of technical support to the Department of Energy, 
Electric Energy Systems Division, Electric Power and 
Transmission Programs. Final technical report, 1982-1985, 
11:14738 (R;US) 

AiResearch Mfg. Co., Torrance, CA (USA) 

High-temperature ceramic recuperator and combustion air-burner 
programs: program summary, April 1981-March 1984. Topical 
report, 11:13994 (R;US) 

High-temperature ceramic recuperator and combustion air burner 
programs: testing of a high-temperature burner. Topical report, 
April 1981-October 1983, 11:13996 (R;US) 

High-temperature ceramic recuperator and combustion air burner 
programs: seal development. Topical report, April 1981- 
October 1983, 11:13997 (R;US) 

Open-cycle centrifugal vapor-compression heat pump. Annual 
report, March 1984-February 1985, 11:13506 (R;US) 


Air Force Academy, CO (USA). Frank J. Seiler Research Lab. 

Primary and secondary room temperature molten salt 
electrochemical cells. Rept. for Jun 84-Mar 85, 11:13379 

;US 

weting Raeaies of dialkylimidazolium chloroaluminate, a room- 
temperature molten salt. Interim report, May-September 1984, 
11:13380 (R;US) 

Air Force Flight Dynamics Lab., Wright-Patterson AFB, OH (USA) 
77° kelvin rotary-reciprocating cryogenic cooler evaluation 
program. Final report, July 1967-December 1972, 11:13910 
(R;US) 
Air Force Geophysics Lab., Hanscom AFB, MA (USA) 

Flux changes in small magnetic regions. 2. Further observations 
and analysis, 11:13909 (R;US) 

Future cusp experiments and their coordination, 11:14972 (R;US) 

Observations of plasma structure and transport at high latitudes, 
11:14969 (R;US) 

Peak flux density spectra of large solar radio bursts and proton 
emission from flares, 11:14764 (R;US) 

Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering 

Aircrew dose and engine dust ingestion from nuclear cloud 
penetration. Master's thesis, 11:14437 (R;US) 

Analysis of the dynamic behavior of an intense charged-particle 
beam using the semigroup approach. Doctoral thesis, 11:15296 
(R;US) 

Fallout fractionation in silicate soils. Doctoral thesis, August 
1980-July 1983, 11:14436 (R;US) 

Identification of nuclear materials from remote detection of 
characteristic gamma rays. Master's thesis, 11:14213 (R;US) 

Mach stem modeling with spherical shock waves. Master's thesis, 
11:14435 (R;US) 

Modal analysis of unstable resonators. Doctoral thesis, 11:13937 

;US 

PA rm analysis of energetic electrons (3.4-16 MeV) at 
geosynchronous altitude and their relationship to interplanetary 
parameters. Master's thesis, 11:14967 (R;US) 

Statistical analysis of energetic electrons (1.2-16 MeV) at 
geosynchronous orbit. Master’s thesis, 11:14968 (R;US) 

Systematics of the auroral boundary as indicated by particle 
precipitation. Master’s thesis, 11:14966 (R;US) 

Time-delay-of-arrival location assessment using four satellites. 
Master's thesis, 11:14440 (R;US) 

Air Force Materials Lab., Wright-Patterson AFB, OH (USA) 

MI-101 thermal-control coatings: five-year space exposure. Final 
report, October 1973-October 1977, 11:13693 (R;US) 

Air Force Office of Scientific Research, Bolling AFB, DC (USA) 

Specialists meeting on atomization and nondilute sprays. 
Scientific report, 11:13896 (R;US) 

Air Force Rome Air Development Center, Hanscom AFB, MA 
(USA). Deputy for Electronic Technology 

Interactions of interstitial silicon with B/sub s/ and O/sub i/ in 
electron-irradiated silicon, 11:13617 (R;US) 

Air Force School of Aerospace Medicine, Brooks AFB, TX (USA) 

Emesis EDS5O0 of neutron irradiation and prophylactic 
effectiveness. Final report, 1 January 1979-31 December 1984, 
11:14663 (R;US) 

Air Force Systems Command, Wright-Patterson AFB, OH (USA). 
Foreign Technology Div. 
Using dust as a servant of war, 11:15424 (R;US) 
Air Force Weapons Lab., Kirtland AFB, NM (USA) 

Introduction to the physics of the HETC/LHI/SGS (High 
Energy Transport Code/Light-Heavy Ion/Spallation Gamma 
Source) radiation transport code. Final report, 11:15242 (R;US) 

Air Force Wright Aeronautical Labs., Wright-Patterson AFB, OH 
(USA) 

Electrical properties of nitrogen-doped float-zone silicon. Interim 

report, March-1984-March 1985, 11:13724 (R;US) 





AIR WAR COLL., MAXWELL AFB, 


Air War Coll., Maxwell AFB, AL (USA) 
Assessing public opinion toward the military. Research report, 
11:15425 (R;US) 
Akademie der Wissenschaften der DDR, Leipzig. Zentralinstitut fuer 
trahlenforsch 


und S jung 
DOSKMF? - a contribution to the computer-aided evaluation of 
radiation fields in gamma irradiation plants, 11:12855 (R;DD;In 


German 
Scientific ci of the Central Institute for Isotope and Radiation 
Research in 1984, 11:13402 (R;DD;In German) 
Alabama Univ., Huntsville (USA) 
Plasmas as light sources for lasers. Final technical report, 
11:13942 (R;US) 
Alabama Univ., University (USA) 
Coal liquefaction under ambient conditions using liquid 
clathrates. Final technical report, 11:12539 (R;US) 
Alaska Univ., Fairbanks (USA). Inst. of Water Resources 
Passive solar Alaskan school. Final report, 11:13089 (R;US) 
Electric Cooperative, Inc., Harrisburg, PA (USA) 
Monitoring of residential groundwater-source heat pumps in the 
Northeast. Final report, 11:13485 (R;US) 
—— Co. of America, Alcoa Center, PA. Alcoa Technical 
iter 
Resistance to fracture, fatigue, and stress-corrosion of Al-Cu-Li- 
Zr alloys. Final report, 1 July 1981-28 February 1985, 11:13615 
(R;US) 
oe Research and Development, Inc., Golden, CO 
Preparation and analyses of low-rank coals for combustion 


applications. Quarterly report, July 1, 1985-September 30, 1985, 


11:12638 (R;US) 
American Chemical Society, Washington, DC 
Fourth symposium on separation science and technology for 
energy applications. Abstracts, 11:13780 (R;US) 


Industrial Market and Energy Management Guide. Standard 
Industrial Classification 20 food and kindred products industry, 
11:13532 (R;US) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R;US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 
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See STEEL-ASTM-A285 
ABNORMALITIES (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
A-BOMB SURVIVORS 
Carcinomas 
Circular asymmetry of cancer mortality in Hiroshima and 
Nagasaki atomic bomb survivors, 11:14714 (R;JP;in 
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Chromosomal Aberrations 
Chromosome heteromorphisms in the Japanese. 3. Frequency 
of C-band variants, 11:14711 (R;JP;In Japanese) 
Immunity 
Relationship of HBsub(s) antigen and antibody to atomic bomb 
radiation in the adult health study sample, 1975-77, 11:14712 
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Leukemogenesis 
Incidence of leukemia in a fixed cohort of atomic bomb 
survivors and controls, Hiroshima and Nagasaki October 
1950-December 1978, 11:14713 (R;JP;In Japanese) 
ABSORBED DOSES 
See RADIATION DOSES 
ABSORBERS (SOLAR) 
See SOLAR ABSORBERS 


ABSORPTION REFRIGERATION CYCLE 
Technology Assessment 
Advanced absorption heat pump cycles, 11:13471 (RA;US) 
ABSORPTION SPECTRA 
Fine Structure 
Practical method for full curved-wave theory analysis of 
experimental extended x-ray-absorption fine structure, 
11:15269 (J;US) 
AC SYSTEMS 
Failure Mode Analysis 
Reliability of emergency alternating-current power systems at 
nuclear power plants: a discussion of NUREG/CR-2989, 
11:13290 (J;US) 
Reliability 
Reliability of emergency alternating-current power systems at 
nuclear power plants: a discussion of NUREG/CR-2989, 
11:13290 (J;US) 
ACCELERATION 
Computerized Simulation 
Acceleration simulation in the LAMPF II booster, 11:14164 
(J;US) 
ACCELERATOR BREEDERS 
Design 
Breeding nuclear fuels with accelerators - replacement for 
breeder reactors, 11:12745 (J;NL) 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
Beam Bunching 
Cerenkov radiation from periodic bunches for a finite path in 
air. Master’s thesis, 11:14071 (R;US) 
Electron Beams 
Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
X-Ray Equipment 
Facilities requirements for a flash x-ray machine. Master's 
thesis, 11:14102 (R;US) 
ACCELERATORS 


See also ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
PARTICLE BEAM FUSION ACCELERATOR 
RAILGUN ACCELERATORS 


Nuclear Physics Laboratory annual report, 11:15125 (R;US) 
Beam Dynamics 
Theory of non-planar orbits, 11:14091 (J;US) 
Beam Monitoring 
A diagnostic for dynamic aperture, 11:14097 (J;US) 
Beam Strippers 
High efficiency beam splitting for H~ accelerators, 11:14055 
(J;US) 
Computer-Aided Design 
Tom, a program for interactive lattice design, 11:14054 (J;US) 
Design 
Applications of the second-order achromat concept to the 
design of particle accelerators, 11:14099 (J;US) 
Design and fabrication of a Transverse Field Focussing (TFF) 
180 keV negative ion accelerator, 11:14038 (R;US) 
Fabrication 
Design and fabrication of a Transverse Field Focussing (TFF) 
180 keV negative ion accelerator, 11:14038 (R;US) 
Historical Aspects 
Very high energy colliders, 11:14044 (J;US) 
Lectures 
International School for young scientists on problems of 
charged particle accelerators, 11:14035 (R;SU) 





ACCELERATORS 
Moments Method 


Moments Method 
Moments method in the theory of accelerators, 11:14033 
(RA;SU;In Russian) 
Reviews 
Laser accelerators: Where do we stand, 11:14016 (RA;XC) 
Target Chambers 
Conceptual design of a 6-10 MJ driver for a high gain Target 
Development Facility, 11:15390 (R;US) 
Technology Assessment 
Accelerators for the study of many particle systems, 11:14039 
(R;US) 
Vacuum Systems 
Calculation and designing accelerator vacuum systems, 
11:14034 (RA;SU;In Russian) 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACCRETION (STARS) 
See STAR ACCRETION 
ACES 
See QUARKS 
ACETONE 
Solvent Properties 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins, 11:13820 (R;US) 


Combustion Products 
Studies on soot formation in burner-stabilized 
hydrocarbon/oxygen flames, 11:12870 (R;DE;In German) 
Electron Spin Resonance 


Evidence for soliton-phonon interaction in trans-polyacetylene: 


temperature and frequency dependence of electron spin- 
lattice relaxation data, 11:13812 (J;US) 
ACID MINE DRAINAGE 
Water Pollution 

Adsorption of heavy metals on sediments in streams receiving 
acid mine drainage. Completion report, 11:14583 (R;US) 

Transfer of information and technology on acid mine drainage 
from research to the user. Completion report, 11:14582 
(R;US) 

West virginia institute final program report, FY 1983, 11:14581 
(R;US) 

ACID RAIN 
Aerosols 

Proposed mechanisms on the formation of acidic aerosols from 

precursors, 11:14491 (R;US) 
Air Pollution 

Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 

Air Pollution Monitoring 

Measurement of NO/sub x/ dry deposition. Final report, 

11:14471 (R;US) 
Atmospheric Chemistry 

Chemical transformations in acid rain. Volume 2: investigation 
of kinetics and mechanism of aqueous-phase peroxide 
formation. Final Report, Aug. 1983 - Jul. 1984, 11:14463 
(R;US) 

Proposed mechanisms on the formation of acidic aerosols from 
precursors, 11:14491 (R;US) 

Coordinated Research Programs 
Element tracers of source regions of contaminants in 
precipitation. Fourth quarterly report, 11:14445 (R;US) 
Deposition 
Nonlinearity, 11:14442 (R;US) 
Environmental Effects 

Acidification sources in red alder and Douglas fir soils - 

importance of nitrification, 11:14525 (J;US) 
Environmental Impacts 

Effect of simulated sulfuric acid rain on the chemistry of a 
sulfate-adsorbing forest soil, 11:14524 (R;US) 

Effects of acidic precipitation on Atlantic salmon rivers in 
New England. Air Pollution and Acid Rain Report No. 18 
(Final), 11:14574 (R;US) 

Forecasting 

Development of the industrial-combustion emissions model for 

acid-rain analyses, 11:14475 (R;US) 
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Mathematical Models 
User's guide for the Advanced Statistical Trajectory Regional 
Air Pollution (ASTRAP) model. Final report, October 1982- 
June 1985, 11:14464 (R;US) 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC EMISSION TESTING 
Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. Progress report, April-September 
1985. Volume 2, 11:13275 (R;US) 
NDE of stainless steel and on-line leak monitoring of LWRs, 
11:13217 (R;US) 
ACQUISITION (DATA) 
See DATA ACQUISITION 
ACROLEIC ACID 
See ACRYLIC ACID 
ACRYLIC ACID 
Radiolysis 
Radiation degradation of poly (acrylic acid) and poly 
(methacrylic acid), 11:13861 (RA;AU) 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACTINIDE NUCLEI 
See also AMERICIUM 241 
CALIFORNIUM 252 
NEPTUNIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
THORIUM 232 
URANIUM 233 
URANIUM 235 
URANIUM 238 
Decay 
Nuclides having ENDF/B-V questionable data or errors, 
11:15163 (RA;US) 
Neutron Reactions 
(n,2n) cross sections, 11:15204 (RA;US) 
Nuclides having ENDF/B-V questionable data or errors, 
11:15163 (RA;US) 
ACTINIDES 
See also AMERICIUM 
NEPTUNIUM 
PLUTONIUM 


THORIUM 
URANIUM 


Chemical Reactions 
Organic geochemistry of deep ground waters from the Palo 
Duro Basin, Texas: implications for radionuclide 
complexation, ground-water origin, and petroleum 
exploration, 11:14747 (R;US) 
Chemistry 
Basic science and technology, 11:15433 (RA;US) 
ACTINIUM X 
See RADIUM 223 
ACTINOMYCES 
Nitrogen Fixation 
Structure and function of Frankia vesicles in dinitrogen 
fixation by actinorhizal plants. Final report, April 1, 1982- 
March 31, 1984, 11:14618 (R;US) 
ACTINOMYCIN 
Configuration Interaction 
Actinomycin and DNA transcription, 11:14624 (J;US) 
ACTIVATED CARBON 
Regeneration 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Sorptive Properties 
Adsorption of hydantoins on activated carbon, 11:14569 
(R;US) 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Prediction of selectivity for activated-carbon adsorption of 
trace organic (homologue) contaminants. Final report, 
September 1982-December 1984, 11:14575 (R;US) 





95S / ERA-11/7 


ACTIVATION ANALYSIS 
Errors 
Interferences in reactor neutron activation analyses, 11:15249 
(R;BR;In Portuguese) 
Interfering Elements 
Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 
Secondary Reactions 
Interferences in reactor neutron activation analyses, 11:15249 
(R;BR;In Portuguese) 
ACTIVATION DETECTORS 
Calibration 
Application of Al, Mg, Fe as threshold detectors for neutron 
spectra measurements, 11:14270 (RA;SU;In Russian) 
ACTIVITY COEFFICIENT 
See REACTION KINETICS 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOVIRUS 
Host-Cell Reactivation 
Radiation enhanced reactivation of irradiated human 
adenovirus type 2 in human cells, 11:14667 (R;CA) 
ADIABATIC PROCESSES 
Calculation Methods 
Determination of effective adiabatic exponent of explosive 
products under lateral slipping detonation, 11:14433 (TG;US) 
ADSORBENTS 


See also ACTIVATED CARBON 
CHARCOAL 


Comparative Evaluations 
Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 
ADVANCED GAS COOLED GRAPHITE MODERATED RE 
See AGR TYPE REACTORS 
ADVERSARIES 
Adversary pathfinding, 11:12847 (R;US) 


See ATOMIC ENERGY OF CANADA LTD 
AEROSOL GENERATORS 
Measurement of size distributions of a coagulating aerosol 
(Calcium carbonate), 11:12622 (R;US) 
AEROSOLS 


See also RADIOACTIVE AEROSOLS 
SMOKES 


Flocculation 
Measurement of size distributions of a coagulating aerosol, 
11:12622 (R;US) 
Geographical Variations 
Horizontal inhomogeneities in the particulate carbon 
component of the Arctic haze, 11:14501 (J;GB) 
Photochemical Reactions 
Proposed mechanisms on the formation of acidic aerosols from 
precursors, 11:14491 (R;US) 


Radiosensitivity Effects 

Survival time, induced tumours and therapeutical attempt with 
a radioprotective mixture in rats irradiated with 4 Gy 
gamma rays, 11:14703 (RA;BG;In Bulgarian) 

AGGLOMERATING ASH PROCESS 
Reaction Kinetics 

Reaction kinetics and physical mechanisms of ash 
agglomeration. Progress report, February 24-May 23, 1985, 
11:12533 (R;US) 

Reaction kinetics and physical mechanisms of ash 
agglomeration. Progress report, May 24-August 23, 1985, 
11:12617 (R;US) 

AGGLOMERATING BURNER GASIFICATION PROCESS 
See AGGLOMERATING ASH PROCESS 
AGR TYPE REACTORS 
Reactor Monitoring Systems 

Operator information displays for normal operation and fault 
management of an advanced gas-cooled reactor, 11:13285 
(RA;XA) 

AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 

AGRICULTURAL WASTES 
See also MANURES 


AIR POLLUTION 
Carcinogens 


Recycling 
Understanding agricultural waste recycling. Technical paper, 
11:12978 (R;US) 
Water Pollution 
National marine pollution program: catalog of federal projects 
FY 1984 update. Appendix No. 2, 11:14585 (R;US) 
AGRICULTURE 
See also HORTICULTURE 
Energy Conservation 
Technologies for saving energy in agriculture. Status report 
1984, 11:13540 (R;DE;In German) 
Renewable Energy Sources 
Cereals drying in Brazil using alternative fuels, 11:13543 
(RA;DE;In German) 
AIR 
See also COMPRESSED AIR 
SURFACE AIR 
Proton Reactions 
Proton-air and proton-proton cross sections from air shower 
data, 11:14885 (RA;US) 
Proton-air inelastic cross section at S(1/2) = 30 TeV, 11:14886 
(RA;US) 
Raman Spectroscopy 
Raman scattering method for high precision comparative 
measurements of the oxygen concentration in air, 11:14327 
(R;US) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
Air Pollution Abatement 
Code of good practice for the reduction of emissions of 
chlorofluorocarbons (CFCs) R11 and R12 in refrigeration 
and air conditioning applications, 11:14511 (R;XE) 
Heat Recovery Equipment 
Dimensioning a heat recovery unit for air-conditioning, 
11:13487 (R;FI;In Finnish) 
AIR FILTERS 
Comparative Evaluations 
Control of respirable particles in indoor air with portable air 
cleaners, 11:14499 (J;GB) 
Performance Testing 
Control of respirable particles in indoor air with portable air 
cleaners, 11:14499 (J;GB) 
AIR FLOW 
Scaling Laws 
Simultation of atmospheric boundary layers in wind tunnels. A 
survey, 11:14513 (R;NO) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Acid Rain 
Measurement of NO/sub x/ dry deposition. Final report, 
11:14471 (R;US) 
Aromatics 
Standardization of EPA (Environmental Protection Agency) 
Method 8610, 11:14485 (R;US) 
Asbestos 
Sampling and evaluating airborne asbestos dust, 11:14478 
(R;US) 
Atmospheric Chemistry 
Experimental protocol for determining hydroxyl radical 
reaction rate constants for organic compounds: estimation of 
atmospheric reactivity. Interim report, 11:14466 (R;US) 
Biological Effects 
Effects of air pollutants on plant-pathogen interactions, 
11:14735 (J;DE) 
Biological Indicators 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
Boundary Layers 
Hanford 1964 atmospheric boundary layer experiment: 
micrometeorological and tracer data archive. Set 002 
Documentation Report. Final report, 11:14473 (R;US) 
Carcinogens 
Emergency and continuous exposure guidance levels for 
selected airborne contaminants. Volume 4. Final report, 
11:14468 (R;US) 





Diffusion 


Interlaboratory comparison of SFe-determinations used within 

the framework of tracer releases, 11:14452 (R;LU) 
Functional Models 

Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 

Mathematical Models 

Evaluation and application of the Urban Airshed Model in the 
Philadelphia air-quality-control region, 11:14480 (R;US) 

Long range transport of air pollutants on the synoptic scale, 
11:14502 (BA;US) 

Offshore and Coastal Dispersion (OCD) Model, Version 3.0. 
Users guide, 11:14482 (R;US) 

User's guide for the Advanced Statistical Trajectory Regional 
Air Pollution (ASTRAP) model. Final report, October 1982- 
June 1985, 11:14464 (R;US) 

Monitoring 

Laser remote sensing of atmospheric pollutants. Final report, 

October 1, 1983-September 30, 1984, 11:14446 (R;US) 
Mutagens 

Emergency and continuous exposure guidance levels for 
selected airborne contaminants. Volume 4. Final report, 
11:14468 (R;US) 

Organic Compounds 

Atmospheric fates of organic chemicals: prediction of ozone 
and hydroxyl radical reaction rates and mechanisms. Final 
report, February 1982-February 1985, 11:14470 (R;US) 

Experimental protocol for determining hydroxyl radical 
reaction rate constants for organic compounds: estimation of 
atmospheric reactivity. Interim report, 11:14466 (R;US) 

Point Pollutant Sources 

Offshore and Coastal Dispersion (OCD) Model, Version 3.0. 

Model-Simulation, 11:14481 (R;US) 
Polycyclic Aromatic Hydrocarbons 

Evaluation of polyurethane foam cartridges for measurement 
of polynuclear aromatic hydrocarbons in air. Final report, 1 
August-31 December 1984, 11:14476 (R;US) 

Regulations 
Summary of state VOC (volatile organic compound) 
regulations, 11:14512 (R;US) 
Research Programs 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
Sampling 
Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 
Gas, Vapor & Particulate sampling (592), 11:14479 (R;US) 
Sampling and evaluating airborne asbestos dust, 11:14478 
(R;US) 
State Government 
Summary of state VOC (volatile organic compound) 
regulations, 11:14512 (R;US) 
Tracer Techniques 
Hanford 1964 atmospheric boundary layer experiment: 
micrometeorological and tracer data archive. Set 002 
Documentation Report. Final report, 11:14473 (R;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutanis at the source. 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
Standards 
Code of good practice for the reduction of emissions of 
chlorofluorocarbons (CFCs) R11 and R12 in refrigeration 
and air conditioning applications, 11:14511 (R;XE) 
Nonmetallic mineral processing plants: background information 
for promulgated standards. Final report, 11:14572 (R;US) 
AIR POLLUTION MONITORING 
Calibration Standards 


Interlaboratory comparison of SFe-determinations used within 
the framework of tracer releases, 11:14452 (R;LU) 
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AIR POLLUTION MONITORS 
Evaluation 

Interlaboratory comparison of passive samplers for organic 
vapours with respect to their applicability to indoor air 
pollution monitozing: a pilot study, 11:14474 (R;US) 

AIR QUALITY 

Daily dispatching of natural gas based on air quality 

(DIYNGAQ). Final report, 11:12720 (R;US) 
Mathematical Models 

Evaluation and application of the Urban Airshed Model in the 
Philadelphia air-quality-control region, 11:14480 (R;US) 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 1. 
Overview, technical description, and user’s guide. Final 
report, 11:14486 (R;US) 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 2. 
Appendices. Final report, 11:14487 (R;US) 

Interim procedures for evaluating air quality models: 
experience with implementation, 11:14472 (R;US) 

AIR SAMPLERS 
Evaluation 

Interlaboratory comparison of passive samplers for organic 
vapours with respect to their applicability to indoor air 
pollution monitoring: a pilot study, 11:14474 (R;US) 

Preliminary evaluation of a modified NBS PM 10 sampler for 
indoor particulate measurements, 11:14484 (R;US) 

Modifications 

Preliminary evaluation of a modified NBS PM 10 sampler for 

indoor particulate measurements, 11:14484 (R;US) 
Positioning 

Selection of sampling points in emission measurements, 

11:14013 (R;SE;In Swedish) 
AIR SOURCE HEAT PUMPS 
Absorption Refrigeration Cycle 

Analyses of advanced residential absorption heat pump cycles, 

11:13472 (RA;US) 
Coefficient of Performance 

Analyses of advanced residential absorption heat pump cycles, 

11:13472 (RA;US) 
Laboratory experiments of heat pump dynamic losses, 11:13451 
(RA;US) 
Computerized Control Systems 
Optimum control of operation of a monovalent air/water heat 
pump system with a micro-computer, 11:13497 (R;DE;In 
German) 
Energy Conservation 
Predicted energy savings for a residential heat pump utilizing a 
fluidized-bed heat exchanger, 11:13518 (BA;US) 
Energy Losses 
Laboratory experiments of heat pump dynamic losses, 11:13451 
(RA;US) 
Operation 
Dual-stroke heat pump field performance, 11:13449 (RA;US) 
Optimum control of operation of a monovalent air/water heat 


pump system with a micro-computer, 11:13497 (R;DE;In 
German) 


Performance 
Comparative analysis of single- and continuously variable- 
capacity heat pump concepts, 11:13452 (RA;US) 
Dual-stroke heat pump field performance, 11:13449 (RA;US) 
ORNL air-source heat pump field experiments, 11:13450 
(RA;US) 
Predicted energy savings for a residential heat pump utilizing a 
fluidized-bed heat exchanger, 11:13518 (BA;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Nuclear Weapons 
Monitoring bombers and cruise missiles for the purposes of 
arms control, 11:14439 (R;US) 
Radioactive Clouds 
Aircrew dose and engine dust ingestion from nuclear cloud 
penetration. Master's thesis, 11:14437 (R;US) 
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AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
Heat Flux 
Jet array impingement heat transfer characteristics, 11:13593 
(RA;US) 
Heat Transfer 
Gas side heat transfer, 11:13592 (RA;US) 
ALABAMA 
Coal Liquefaction Plants 
Experimental evaluation of the residence time distribution in 
the Wilsonville dissolver using radioactive tracers, 11:12553 
(RA;US) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALCATOR DEVICE 


Soft x-ray tomography 
11:15330 (J;US) 


diagnostic for the Alcator C tokamak, 


Soft x-ray 
11:15330 (J;US) 
Diagnostics 


y diagnostic for the Alcator C tokamak, 


Soft x-ray tomography diagnostic for the Alcator C tokamak, 


11:15330 (J;US) 
HHOL FUELS 


Oxygenates: options, opportunities, and obstacles, 11:12710 
(BA;US) 

Status and directions of the use of alcohols and other 
oxygenated hydrocarbons in North America, 11:12889 
(BA;CA) 

ALCOHOLATES 
See ALKOXIDES 
ALCOHOLS 
See also CHOLINE 
ETHANOL 


METHANOL 
Production 
Microalgae from desert saline waters as potential biomass 
producers, 11:12957 (RA;US) 
Symbiotically integrated organic recycling/renewable energy 
systems, 11:13013 (RA;US) 
Effects 


Alcohol treated glioma cells are sensitive to X-ray irradiation, 
11:14695 (RA;DE) 
EHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALGAE 
See also PORPHYRA 


Algae management practices for solar salt ponds: practical 
caged, ¥i:1 13120 (RA;US) 
Photochemical Reactions 


Microalgae from desert saline waters as potential biomass 
producers, 11:12957 (RA;US) 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
ALGORITHMS 
Performance Testing 
Towards a practical implementation of the MLE algorithm for 
Positron Emission Tomography, 11:14647 (R;US) 
ALKALINE EARTH METAL COMPOUNDS 
See alto STRONTIUM COMPOUNDS 
Electron-Molecule Collisions 
Energy-related atomic and molecular structure and scattering 
studies. Annual report, June 1, 1985-May 31, 1986, 11:14985 
(R;US) 


See CAUSTIC FLOODING 
ALKALIS 
See HYDROXIDES 


ALKANES 


See also ETHANE 
HEXANE 
METHANE 
PARAFFIN 
PROPANE 


Crystal Structure 
Structure and thermal motion of 
122 K from neutron diffraction, 11:13825 (J;DK) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also CYCLOALKENES 
ETHYLENE 
PROPYLENE 
Production 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKOXIDES 


Time-resolved Raman spectroscopy of titanium isopropoxide 
hydrolysis kinetics, 11:13805 (R;US) 
TES 


See ALCOHOLS 
ALLOY 800 

See INCOLOY 800 
ALLOY-B-1900 


Creep 
Creep fatigue life prediction for engine hot section materials 
(isotropic), 11:13600 (RA;US) 
Tensile Properties 
(isotropic), 11: Seo RALUS) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 


11:13683 (J;US) 
Corrosion 
Corrosion of alloys in mixed gases, 11:13627 (R;US) 
Crystal Lattices 
Influence of structure on reaction efficiency in surface 
catalysis. 2. Reactivity at terraces, ledges, and kinks, 
11:13683 (J;US) 





ALLOYS 
Physical Radiation Effects 


Radiation Effects 
Evolution of phase microstructure during irradiation, 11:13635 
(R;US) 


Influence of structure on reaction efficiency in surface 
catalysis. 2. Reactivity at terraces, ledges, and kinks, 
11:13683 (J;US) 

ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLUVIAL DEPOSITS 
Quantitative Chemical Analysis 

Near-infrared spectrophotometric methods development with a 
limited number of samples: Application to carbonate in 
geological samples, 11:13796 (J;US) 

ALPHA DOSIMETRY 
Dosemeters 

Development of diffusion-based radon daughter dosimeters, 

11:14670 (R;CA) 
ALPHA PARTICLES 
Emitted by nuclei. 


See also COSMIC ALPHA PARTICLES 
SOLAR ALPHA PARTICLES 


Angular Distribution 
Inclusive angular distribution of alpha and Li fragments 
produced in the Fe-C and Fe-Pb collisions at 1.88 GeV/u, 
11:14931 (RA;US) 
Emission 
Total charged-particle emission cross sections for 9.4- and 11- 
MeV neutron bombardment of type 316 stainless steel, 
11:15252 (J;US) 
Theory 


Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1984-September 30, 1985, 
11:15308 (R;US) 

ALPHA REACTIONS 
Angular Distribution 

Coupled channel analysis of the '**Ce (a,a)'**Ce* reaction: 
study of a vibrational-rotational transition nucleus, 11:15170 
(R;BR;In Portuguese) 

Breakup Reactions . 
Formulation of elastic and inelastic breakup-fusion reactions, 
11:15225 (J;US) 
Scattering 


Coupled channel analysis of the '**Ce (a,a)'**Ce* reaction: 
study of a vibrational-rotational transition nucleus, 11:15170 
(R;BR;In Portuguese) 

Formulation of elastic and inelastic breakup-fusion reactions, 
11:15225 (J;US) 


Measuring the K-distribution in fission reactions, 11:15191 
(RA;US) 
Heavy Ion Fusion Reactions 
Formulation of elastic and inelastic breakup-fusion reactions, 
11:15225 (J;US) 
Scattering 


Coupled channel analysis of the '**Ce (a,a)'**Ce* reaction: 
study of a vibrational-rotational transition nucleus, 11:15170 
(R;BR;In Portuguese) 

Decay of the isoscalar 1(h/27)w giant E3 resonance in °*Mo, 
11:15172 (R;DE;In German) 

Formulation of elastic and inelastic breakup-fusion reactions, 
11:15225 (J;US) 

Nuclear Reactions 

Effect of relative nuclear size on nucleus-nucleus interactions, 

11:14933 (RA;US) 
Quasi-Fission 
Study of large angular momentum induced deformation of 
®Ga, 11:15161 (RA;US) 
Spallation 
Intermediate mass fragment emission, 11:15190 (RA;US) 
ALPHA-BEARING WASTES 
Leaching 


Development of a solidification process of alpha-bearing 
wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
Radioactive Waste Processing 
Application of inorganic ion exchangers to the treatment of 
alpha-bearing waste streams, 11:12780 (RA;XA) 
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Precipitated magnetite in alpha effluent treatment, 11:12779 
(RA;XA) 
Solidification 
Development of a solidification process of alpha-bearing 
wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALTERNATORS 
Frequency Control 
Frequency and voltage regulation of a wind turbine 
asynchronous alternator not connected to the electric grid, 
11:13161 (R;DK;In Danish) 
Voltage Regulators 
Frequency and voltage regulation of a wind turbine 
asynchronous alternator not connected to the electric grid, 
11:13161 (R;DK;In Danish) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Acoustic Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Activation Analysis 
Interferences in reactor neutron activation analyses, 11:15249 
(R;BR;In Portuguese) 


Mechanisms of aluminum adsorption on clay minerals and peat, 
11:14497 (J;US) 
Auger Electron Spectroscopy 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Casting 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Chemical Reaction Kinetics 
Kinetics and mechanisms of aluminum adsorption on kaolinite 
using a two-site nonequilibrium transport model, 11:14526 
(J;US) 
Combustion 
Experimental investigation of aluminum combustion in sulfur 
hexafluoride atmosphere. Contractor report, April-July 1985, 
11:14336 (R;US) 
Crystal Growth 
Erosion-induced whisker growth on aluminum, 11:13676 (J;US) 
Electric Conductivity 
Direct measurements of liquid/solid interface kinetics during 
pulsed-laser-induced melting of aluminum, 11:13667 (J;US) 
Electronic Structure i 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Erosion 
Erosion-induced whisker growth on aluminum, 11:13676 (J;US) 
Fire Resistance 
Aluminium in offshore constructions: Fire protection, 11:13926 
(R;NO) 
Heavy Ion Reactions 
Measurement of interaction cross section of cosmic ray Fe 
nuclei (E4 GeV/N) with Al target, 11:14891 (RA;US) 
Ion Implantation 
Theoretical examination of the trapping of ion-implanted 
hydrogen in metals, 11:13671 (J;US) 
Laser-Radiation Heating 
Direct measurements of liquid/solid interface kinetics during 
pulsed-laser-induced melting of aluminum, 11:13667 (J;US) 
Magnetic Flux 
Flux annihilation in superconducting tubes, 11:13934 (J;US) 
Melting 
Direct measurements of liquid/solid interface kinetics d 
pulsed-laser-induced melting of aluminum, 11:13667 (J;US) 
Formation of icosahedral Al(Mn) by pulsed surface melting, 
11:13655 (R;US) 
Melting Points 
Aluminium in offshore constructions: Fire protection, 11:13926 
(R;NO) 
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Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
Nondestructive Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Photoelectron Spectroscopy 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Porosity 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Solidification 
Direct measurements of liquid/solid interface kinetics during 
pulsed-laser-induced melting of aluminum, 11:13667 (J;US) 
Sorptive Properties 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
ALUMINIUM 27 TARGET 
Argon 40 Reactions 
Study of large angular momentum induced deformation of 
®7Ga, 11:15161 (RA;US) 
Carbon 12 Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Lithium 7 Reactions 
Mass of ®7Cu, 11:15157 (RA;US) 
Proton Reactions 
Calculation of neutron and gamma-ray emission spectra 
produced by p + ?7Al reactions, 11:15155 (RA;US) 
Medium energy proton-nucleus scattering calculations, 
11:15156 (RA;US) 
ALUMINIUM ALLOYS 
See also ALLOY-B-1900 


Effect of microstructure on the creep behavior of Ti-6Al-2Nb- 
1Ta-0.8Mo. Final report, 1 February 1983-31 March 1985, 
11:13619 (R;US) 

Crystal Models 

Analysis of five-fold symmetry by microtwinning in rapidly 

solidified Al-Mn alloys, 11:13659 (J;US) 
Crystal-Phase Transformations 

Metastable Al-Mn phases formed by ion-beam mixing, 11:13658 

(J;US) 


Diffraction 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Ton Collisions 
Metastable Al-Mn phases formed by ion-beam mixing, 11:13658 
G;US) 


Properties 

Dynamics of random spin systems, 11:13725 (R;US) 

Neutron scattering studies of magnetic correlations in reentrant 
spin glasses (Eu/sub x/Sr/sub 1-x/S; Fe-Al), 11:13726 
(R;US) 

Materials Testing 
Aluminium in offshore constructions: Fire protection, 11:13926 


(R;NO) 
Mechanical 


Properties 
Resistance to fracture, fatigue, and stress-corrosion of Al-Cu- 
Li-Zr alloys. Final report, 1 July 1981-28 February 1985, 
11:13615 (R;US) 


Mixing 
Metastable Al-Mn phases formed by ion-beam mixing, 11:13658 
(J;US) 


Symmetry 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 


Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
ALUMINIUM ARSENIDES 
Hall Effect 
Thermoelectric properties of 2 two-dimensional electron gas 
exhibiting the quantum Hall effect, 11:13752 (J;US) 


Thermoelectric properties of a two-dimensional electron gas 
exhibiting the quantum Hall effect, 11:13752 (J;US) 


ALUMINIUM CHLORIDES 
Catalytic Effects 
Quinone project. Progress report, 11:13818 (R;US) 
ALUMINIUM HYDRIDES 
Chemical Reactions 
Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 
ALUMINIUM OXIDES 
Catalytic Effects 
Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 
Sintering 
Characterization and initial sintering of a fine alumina powder, 
11:13716 (BA;US) , 
Strengthening and strength uniformity of structural ceramics. 
Final report, February 1, 1981-January 31, 1985, 11:13692 
(R;US) 
The applicability of Herring's scaling law to the sintering of 
powders, 11:13714 (BA;US) 
Sorptive Properties 
Chemical trapping and ir studies of CO/Ha2 surface species. 
First quarterly report, September-November 1985, 11:12543 
(R;US) 
Sulfidation 
Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 
Yield Strength 
Strengthening and strength uniformity of structural ceramics. 
Final report, February 1, 1981-January 31, 1985, 11:13692 
(R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICAN INDIANS 
Economic Development 
Economic impact of alternative resolutions of New Mexico 
Pueblo Indian water rights. Volume 2. An economic and 
demographic profile of New Mexico Pueblo Indians: a 
historical perspective, 11:13395 (R;US) 
Water Rights 
Economic impact of alternative resolutions of New Mexico 
Pueblo Indian water rights. Volume 2. An economic and 
demographic profile of New Mexico Pueblo Indians: a 
historical perspective, 11:13395 (R;US) 
AMERICIUM 


Studies of transuranic element ingestion by fistulated steers 
grazing Area 13 of the Nevada Test Site, 11:14557 (RA;US) 
Solubility 
Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 
AMERICIUM 241 
Biological Accumulation 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Biological Effects 
Americium ingestion in swine, 11:14556 (RA;US) 
Distribution Functions 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 


Concentration 

Updated estimates of /sup 239-240/Pu + *1Am inventory, 
spatial pattern, and soil tonnage for removal at nuclear site- 
201, NTS, 11:14549 (RA;US) 

Ingestion 
Americium ingestion in swine, 11:14556 (RA;US) 
Intestinal Absorption 

Americium ingestion in swine, 11:14556 (RA;US) 

Solubility of plutonium and americium-241 from rumen 
contents of cattle grazing on plutonium-contaminated desert 
vegetation in in vitro bovine gastrointestinal fluids - August 
1975 to January 1977, 11:14555 (RA;US) 





Moaitoring 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Root Absorption 
Plant root uptake of Pu and Am, 11:14553 (RA;US) 


Solubility of plutonium and americium-241 from rumen 
contents of cattle grazing on plutonium-contaminated desert 
vegetation in in vitro bovine gastrointestinal fluids - August 

1975 to January 1977, 11:14555 (RA;US) 


Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
Tissue Distribution 
Americium ingestion in swine, 11:14556 (RA;US) 
See also AET 
BPH 
HYDROXYLAMINE 


PUTRESCINE 
PYRROLIDINES 
TETRYL 


Radiation Effects 
Late changes in biogenic amines and amino acids in different 
areas of the rat brain after prenatal irradiation, 11:14687 
(RA;DE) 


Reactions 
Reduction of aromatic compounds derived from coal by 
calcium. Technical progress report, January 1, 1983- 
December 31, 1985, 11:12600 (R;US) 
Crystal Structure 
Structure and thermal motion of phosphorylethanolamine at 
122 K from neutron diffraction, 11:13825 (J;DK) 
Prenatal Irradiation 
Late changes in biogenic amines and amino acids in different 
areas of the rat brain after prenatal irradiation, 11:14687 
(RA;DE) 


Process for the removal of CO: and/or HeS from gases, 
11:13801 (TG;US) 
Sorptive Properties 
Process for the removal of CO: and/or HsS from gases, 
11:13801 (TG;US) 
Tissue Distribution 
Late changes in biogenic amines and amino acids in different 
areas of the rat brain after prenatal irradiation, 11:14687 


Analysis of growth rate effects on productivity on recombinant 
Escherichia coli using molecular mechanism 
models, 11:14629 (J;US) 

AMINO ACIDS 

Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also BETAINE 


EDTA 
TYROSINE 


Tissue Distribution 
Late changes in biogenic amines and amino acids in different 
areas of the rat brain after prenatal irradiation, 11:14687 


Photochemistry 
Influence of the magnetic field on the photosubstitution 
reaction of coordination complexes, 11:13836 (J;NL) 


Production 
Liquefaction methods of solid fuels and their applications in 
Finland, 11:12885 (R;FI;In Finnish) 
Liquefaction of solid fuels, 11:12875 (R;FI;In Finnish) 
ANAEROBIC DIGESTION 
Research Programs 
Biotechnology programs, 11:15434 (RA;US) 
ANALOG RESONANCES 


See ISOBARIC ANALOGS 
RESONANCE 

ANALOG STATES 

See ISOBARIC ANALOGS 
ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 

See QUANTITATIVE CHEMICAL ANALYSIS 
ANEMOMETERS 

Performance Testing 
Time-of-flight anemometer for hot section applications, 

11:13589 (RA;US) 
Research Programs 
Laser anemometry for hot section applications, 11:13588 


ANGRA-1 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 
Electrical Faults 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Losses 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Systems 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Risk Assessment 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Safety Engineering 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
ANGULAR MOMENTUM 
Fission 
Fission fragment angular distributions, 11:15229 (J;US) 
CELLS 


Includes human cells. 


See also CHO CELLS 
SOMATIC CELLS 
TUMOR CELLS 


Radiation Injuries 
Modification of radiation response in mammalian cells: the 
repair and fixation of x-ray induced potentially lethal 
damage, 11:14664 (R;CA) 
ANIMAL SHELTERS 
Biological Effects 
Calf health and weight gain as related to climate, iron and 
immune status and disease treatment, 11:13491 (R;DK;In 
Danish) 
Evaluations 
Calf health and weight gain as related to climate, iron and 
immune status and disease treatment, 11:13491 (R;DK;In 
Danish) 
Solar Heating Systems 
In-floor solar heat distribution-storage system 
design and performance, 11: 13081 (RA.US) 
Thermal Insulation 


Calf health and weight gain as related to climate, iron and 
immune status and disease treatment, 11:13491 (R;DK;In 
Danish) 

Ventilation Systems 

Calf health and weight gain as related to climate, iron and 
immune status and disease treatment, 11:13491 (R;DK;In 
Danish) 

ANIONS 
See also HYDROGEN IONS 1 MINUS 


: development, 
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Acceleration 
Design and fabrication of a Transverse Field Focussing (TFF) 
180 keV negative ion accelerator, 11:14038 (R;US) 
Accelerators 
Negative ion beam acceleration and transport experiments, 
11:15382 (R;US) 
Ton Sources 
Negative ion beam acceleration and transport experiments, 
11:15382 (R;US) 
ANL 
Data Processing 
ANL statement of site strategy for automated office support 
systems, 11:15428 (R;US) 
ANNULAR FUEL ELEMENTS 
Fission Product Release 
Short-lived fission product release from the surface and centre 
of operating UO, fuel, 11:13280 (R;CA) 
CENE 


Friedel-Crafts Reaction 
Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 
Molecular Structure 
Structure and conformation of dihydroaromatic compounds. 1- 
alkyl-1,4-dihydrobenzenes, 1-alkyl-1,4-dihydronaphthalenes, 
and 9-alkyl-9, 10-dihydroanthracenes, 11:13826 (J;US) 


Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 
ANTIBARYONS 
Energy Spectra 
Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 
Particle 


Production 

Can antibaryons signal the formation of a quark-gluon plasma, 
11:15057 (RA;US) 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

ANTIGENS 
Radiation Effects 

Using the information on cosmic rays to predict influenza 

epidemics, 11:14874 (RA;US) 
Mass Distribution 

Monomers through trimers of large tumor antigen bind in 
region I and monomers through tetramers bind in region II 
of simian virus 40 origin of replication DNA as stable 
structures in solution, 11:14625 (J;US) 

Scanning Electron Microscopy 

Monomers through trimers of large tumor antigen bind in 
region I and monomers through tetramers bind in region II 
of simian virus 40 origin of replication DNA as stable 
structures in solution, 11:14625 (J;US) 

Transmission Electron Microscopy 

Monomers through trimers of large tumor antigen bind in 
region I and monomers through tetramers bind in region II 
of simian virus 40 origin of replication DNA as stable 
structures in solution, 11:14625 (J;US) 

ANTIMONY 
Fluorescence 

Raman shifted, laser excited atomic fluorescence in an 

inductively coupled plasma, 11:13790 (R;US) 
Long-Range Transport 

Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 

ANTIMONY ALLOYS 
Chemical Composition 

GalnAsSb metastable alloys grown by organometallic vapor 

phase epitaxy, 11:13754 (J;US) 
Metastable States 

GalnAsSb metastable alloys grown by organometallic vapor 

phase epitaxy, 11:13754 (J;US) 


GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 


APERTURES 
Computerized Simulation 


Vapor Phase Epitaxy 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
ANTIPROTON BEAMS 
Beam Injection 
FNAL main ring to energy saver antiproton transfer system 
for Tevatron I, 11:14123 (;US) 


Beam Production 
for PBAR production in 


Proton extraction and transport 
Tevatron I, 11:14122 (J;US) 
Remote antiproton sources, 11:14208 (J;US) 
Beam Stacking 
A low shunt impedance 53 MHz rf system for rf stacking in 
the fermilab antiproton accumulator, 11:14125 (J;US) 
Beam Transport 
FNAL main ring to energy saver antiproton transfer system 
for Tevatron I, 11:14123 (J;US) 


Damping 

Suppression of propagating TE modes in the fnal antiproton 

source stochastic beam cooling system, 11:14156 (J;US) 
Electron Cooling 

Beam envelope solution of a finite emittance beam including 
space charge and acceleration, 11:14155 (J;US) 

Intermediate energy electron cooling of antiprotons to improve 
the luminosity of antiproton-proton colliders, 11:14050 
(J;US) 

Space Charge 

Beam envelope solution of a finite emittance beam including 

space charge and acceleration, 11:14155 (J;US) 
Stochastic Cooling 

Suppression of propagating TE modes in the fnal antiproton 

source stochastic beam cooling system, 11:14156 (J;US) 
Storage Rings 

Kickers and power supplies for the Fermilab Tevatron I 

antiproton source, 11:14179 (J;US) 
ANTIPROTON REACTIONS 
Annihilation 

High nuclear temperatures by antimatter-matter annihilation, 
11:15238 (J;NL) 

Study of two-charged body hadronic scattering, induced on 
protons by a beam of w~, K~, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 

Elastic Scattering 
Study of two-charged body hadronic scattering, induced on 
protons by a beam of w~, K~, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS 
Particle Sources 
Remote antiproton sources, 11:14208 (J;US) 
ANTRIM SHALES 
See BLACK SHALES 
AO-PHAI-1 REACTOR 
Site 

Determination of cesium-137 and strontium-90 in 
environmental samples of the selected nuclear power station 
site at Sriracha, 11:14560 (R;TH;In Thai) 

APARTMENT BUILDINGS 
Energy Conservation 

Group contingency for electricity conservation in master- 

metered apartments, 11:13574 (J;US) 
Passive Solar Heating Systems 
Perspectives on multi-family passive solar design, 11:13018 
(RA;US) 
Sensible Heat Storage 
Innovative rock bed construction, 11:13022 (RA;US) 
Ventilation 

Heat recovery from ventilation exhaust air. Experiences from 
one years monitoring in the Bokhaallaren district in 
Karlstad, 11:13443 (R;SE;In Swedish) 

APERTURES 
Computerized Simulation 
Tracking the SSC test lattices, 11:14161 (J;US) 





Grants 


APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APPROPRIATE TECHNOLOGY 
Grants 


Technology review of selected appropriate technology small 
grants program projects, 11:12944 (RA;US) 
AQUACULTURE 
Geothermal Resources 
Feasibility of direct utilization of selected geothermal water for 
aquaculture of macrobrachium rosenbergii. Technical report, 
11:13137 (R;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Environmental Impacts 
Effects of iron in streams on gill morphology, oxygen 
consumption, and phytoplankton/benthic invertebrate 
distribution. Completion report, 11:14565 (R;US) 
Toxicity 
Comparison of mixed flask culture and standardized laboratory 
model ecosystems for toxicity tests, 11:14563 (R;US) 
Water Pollution 
Models for predicting the fate of synthetic chemicals in aquatic 
ecosystems, 11:14586 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also BENTHOS 
CRUSTACEANS 
FISHES 
MOLLUSCS 
SEAWEEDS 
Contamination 
Study of radiocesium-137 uptake in aquatic animals and plants, 
11:14604 (R;TH;In Thai) 
AQUEOUS HUMOR 
See acer FLUIDS 


See AQUACULTURE 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCTIC REGIONS 
Aerosols 
Horizontal inhomogeneities in the particulate carbon 
component of the Arctic haze, 11:14501 (J;GB) 
Particulate sulfur and chlorine in Arctic aerosols, Spring 1983, 
11:14500 (J;GB) 
Natural Gas Industry 
Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
Offshore Drilling 
Oil drilling and oil production platforms in Arctic Regions, 
11:12679 (R;FI;In Finnish) 
Petroleum Industry 
Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
ARGON 


ion 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas _— 11:13764 (J;US) 
Auger Electron 
Layer-resolved shifts of ataetahialon and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Electronic Structure 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Ton-Atom Collisions 
Observation of quadrupole and hexadecapole moments of the 
electronic charge cloud produced in electron-loss collisions, 
11:15016 (J;US) 


Spectroscopy 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
ARGON 40 REACTIONS 
Compound-Nucleus Reactions 

Study on the product mass distributions of reactions leading to 
composite systems with Z= 108, 11:15192 (RA;SU;In 
Russian) 
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Quasi-Fission 
Study of large angular momentum induced deformation of 
87Ga, 11:15161 (RA;US) 
ARGON IONS 
Charge Exchange 
Observation of charge-transfer population of high-n levels in 
Ar*'* from neutral hydrogen in the ground and excited 
states in a tokamak plasma, 11:15337 (J;US) 
Lamb Shift 
Precision measurement of the 1s Lamb shift in hydrogenlike 
argon, 11:15008 (J;US) 
Lyman Lines 
Precision measurement of the 1s Lamb shift in hydrogenlike 
argon, 11:15008 (J;US) 
ARGON METHOD 
See ISOTOPE DATING 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMS CONTROL 
Biological Warfare 
Cold regions logistic supportability testing of chemical, 
biological, and radiological defense equipment. Final report 
on test operations procedure, 11:15423 (R;US) 
Chemical Warfare 
Cold regions logistic supportability testing of chemical, 
biological, and radiological defense equipment. Final report 
on test operations procedure, 11:15423 (R;US) 
Cruise Missiles 
Monitoring bombers and cruise missiles for the purposes of 
arms control, 11:14439 (R;US) 
Nuclear Weapons 
Monitoring bombers and cruise missiles for the purposes of 
arms control, 11:14439 (R;US) 
Validation 
Identification of nuclear materials from remote detection of 
characteristic gamma rays. Master's thesis, 11:14213 (R;US) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


See also BENZENE 
BIBENZYL 
CONDENSED AROMATICS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
TETRALIN 


Air Pollution 
Standardization of EPA (Environmental Protection Agency) 
Method 8610, 11:14485 (R;US) 
Coal 
Reduction of aromatic compounds derived from coal by 
calcium. Technical progress report, January 1, 1983- 
December 31, 1985, 11:12600 (R;US) 
Liquid Column Chromatography 
Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 
Mass Spectra 
Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 
Pyrolysis 
Multistep bond breaking and making processes of relevance to 
thermal coal chemistry. Final report, February 1982- 
February 1985, 11:12582 (R;US) 
Qualitative Chemical Analysis 
Standardization of EPA (Environmental Protection Agency) 
Method 8610, 11:14485 (R;US) 
Reduction 
Reduction of aromatic compounds derived from coal by 
calcium. Technical progress report, January 1, 1983- 
December 31, 1985, 11:12600 (R;US) 
ARRAY PROCESSORS 


Role of multiprocessors in the nuclear power industry: 
comments on determining factors, 11:15441 (R;US) 
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ARSENIC 
Binding Energy 
Symmetric arsenic dimers on the Si(100) surface, 11:13758 
(J;US) 
Electronic Structure 
Symmetric arsenic dimers on the Si(100) surface, 11:13758 
(J;US) 
Fluorescence 
Raman shifted, laser excited atomic fluorescence in an 
inductively coupled plasma, 11:13790 (R;US) 


Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 


GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
Metastable States 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 


GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
Vapor Phase Epitaxy 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
ESTOS 


Air Pollution Abatement 
Walk-through survey report: control technology for asbestos 
removal industry at Tarrallton Elementary School, Norfolk, 
Virginia, 11:14488 (R;US) 
Air Pollution Control 
Guidance for controlling asbestos-containing materials in 
buildings: 1985 edition, 11:14493 (R;US) 
Health Hazards 
Sampling and evaluating airborne asbestos dust, 11:14478 
(R;US) 


Asbestos-containing materials in school buildings: bulk sample 
analysis quality-assurance program - bulk sample rounds 9, 
10, 11 and blind round 2. Final report, 11:14483 (R;US) 


Walk-through survey report: control technology for asbestos 
removal industry at Tarrallton Elementary School, Norfolk, 
Virginia, 11:14488 (R;US) 


See also FLY ASH 


Reaction kinetics and physical mechanisms of ash 
agglomeration. Progress report, May 24-August 23, 1985, 
11:12617 (R;US) 

Chemical Analysis 
Emissions from peat combustion. Measurements at G-plant, 
Sandviken, 11:12662 (R;SE;In Swedish) 
Chemical Composition 
Preparation and analyses of low-rank coals for combustion 
applications. ly report, July 1, 1985-September 30, 
1985, 11:12638 (R;US) 
ASPHALTENES 
Fractionation 

Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 


Nuclear data sheets for A=203, 11:15196 (J;US) 
-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
ASTATINE 213 
Spontaneous Fission 
Fission-fragment kinetic-energy distributions from a two- 
dimensional Fokker-Planck equation, 11:15197 (J;NL) 
ASTROPHYSICS 
Balloons 
Scientific and technical progress in high-energy astrophysics at 
INPE, 11:14767 (RA;BR) 


ATOMS 
Energy Transfer 


Research Programs 
Development of observational and instrumental techniques in 
hard X-ray and medium energy gamma-ray astronomy. Final 
Report, 11:14881 (R;US) 
Nuclear Physics Laboratory annual report, 11:15125 (R;US) 
Scientific and technical progress in high-energy astrophysics at 
INPE, 11:14767 (RA;BR) 
ATF TORSATRON 
Design 


Thermal and electrical joint test for the helical field coils in the 
Advanced Toroidal Facility, 11:15366 (R;US) 
Joints 
Thermal and electrical joint test for the helical field coils in the 
Advanced Toroidal Facility, 11:15366 (R;US) 
Magnet Coils 
Helical coil alignment in the advanced toroidal facility, 
11:15361 (R;US) 
Pressure Vessels 
Design and fabrication of the vacuum vessel for the Advanced 
Toroidal Facility, 11:15364 (R;US) 
ATMOSPHERIC CHEMISTRY 
Atmospheric fates of organic chemicals: prediction of ozone 
and hydroxyl radical reaction rates and mechanisms. Final 
report, February 1982-February 1985, 11:14470 (R;US) 
Experimental protocol for determining hydroxy] radical 
reaction rate constants for organic compounds: estimation of 
atmospheric reactivity. Interim report, 11:14466 (R;US) 
ATMOSPHERIC PRESSURE 
Temperature Effects 
Short-term climatic fluctuations forced by thermal anomalies, 
11:14443 (R;US) 
ATOM COLLISIONS 


See also ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


International bulletin on atomic and molecular data for fusion. 
No. 28, 11:15316 (R;XA) 
ATOMIC BEAMS 


Material shields against neutral atomic particle beams. 
Technical report, 11:15426 (R;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
Indexes 
List of publications: April 1982 to March 1983, 11:15427 
(R;CA) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 
Recombination 
Dielectronic-recombination-rate coefficients for neonlike ions, 
11:15006 (J;US) 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Kostelecky and Nieto respond, 11:15004 (J;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Chemical Reactions 
Fractal behavior in classical collisional energy transfer, 
11:14995 (J;US) 
Energy Transfer 
Fractal behavior in classical collisional energy transfer, 
11:14995 (J;US) 
ATOMS 


See also HADRONIC ATOMS 
MUONIC ATOMS 





ATOMS 
Binding Energy 


Energy 
Residual limitations of theoretical atomic-electron binding 
energies, 11:14982 (R;US) 
Coster-Kronig Transitions 
Residual limitations of theoretical atomic-electron binding 
energies, 11:14982 (R;US) 
Energy-Level Transitions 
Fluorescence yields and x-ray production from atomic inner 
shells, 11:14981 (R;US) 
Free Energy 
Quantum oscillator in a blackbody radiation field, 11:15017 
G;US) 
Tonization 
Fluorescence yields and x-ray production from atomic inner 
shells, 11:14981 (R;US) 
ATUCHA REACTOR 
Lima, Buenos Aires, Argentina 
Reactor Sites 
Analysis of extreme h: ic values in the nuclear power 
plants siting. Atucha 2 Nuclear Power Plant, 11:13294 
(R;AR;In Spanish) 
Site Selection 


Analysis of extreme hydrometric values in the nuclear power 
pleats sing. Atucha 2 Nuclear Power Plant, 11:13294 


Precipitation 
Systematics of the auroral boundary as indicated by particle 
precipitation. Master's thesis, 11:14966 (R;US) 
Plasma Waves 
Active ionospheric generation of ELF/VLF (extremely low 
frequency/very ean se ts waves. Final report, 
11:14970 (R;US) 
Polar Cusp 
Future cusp experiments and their coordination, 11:14972 
(R;US) 
AURORAL ZONES 
Electric Fields 
Auroral zone electric fields from DE 1 and 2 at magnetic 
conjunctions. Progress report, 11:14971 (R;US) 
Plasma Density 
Observations of plasma structure and transport at high 
latitudes, 11:14969 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Mechanical Properties 
Model describing the role of phosphorus on the swelling and 
creep of austenitic alloys, 11:13644 (R;US) 
Microstructure 
Prediction of austenitic weld metal microstructure and 
properties, 11:13678 (J;US) 
Stress Corrosion 
Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 
A 


Radicidation 
Contract gamma irradiation in Australia, 11:13855 (RA;AU) 
Radiosterilization 
Contract gamma irradiation in Australia, 11:13855 (RA;AU) 
Radurization 
Contract gamma irradiation in Australia, 11:13855 (RA;AU) 
Wind Turbines 
Market for windmills in Australia, 11:13428 (R;DK;In Danish) 
AUSTRIAN TRIGA-MARK-II REACTOR 
See TRIGA-2-VIENNA REACTOR 
AUTOIONIZATION 
Meetings 
Proceedings of the workshop on some aspects of autoionization 
in atoms and small molecules, 11:14983 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 


See AUTOMOBILES 
EFFICIENCY 
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AUTOMOBILES 
Catalytic Converters 
Technology indicators based on patent data: three case studies. 
Phase 2 Development and application of indicators, 
11:13601 (R;US) 


Consumption 
Residential energy-consumption survey, 1982 and residential- 
transportation energy tion survey, 1983. Technical 
documentation, 11:13427 (R;US) 
Rotary Engines 
Technology indicators based on patent data: three case studies. 
Phase 2 report. Development and application of indicators, 
11:13601 (R;US) 
AUTOMOTIVE FUELS 
Antiknock Ratings 
CRC fuel rating program: road octane performance of 
oxygenates in 1982 model cars, 11:12709 (R;US) 
Evaluation 
CRC fuel rating program: road octane performance of 
oxygenates in 1982 model cars, 11:12709 (R;US) 
Fuel Substitution 
Hydrogen technology. Use of hydrogen as an engine fuel, 
11:12862 (R;FI;FI) 
LPG, CNG and biogas as motor fuels. Literature review, 
11:13610 (R;FI;FI) 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
AVIATION FUELS 
Chemical Composition 
Variability of major organic components in aircraft fuels. Final 
report, November 1983-December 1984, 11:12684 (R;US) 
AXIONS 
Mass 
Cosmic and local mass density of "invisible" axions, 11:14953 
(J;US) 
Particle Identification 
Comment on Are there “visible” axions?, 11:15080 (J;US) 
AXONS 
See NERVE CELLS 


B MESONS 
Decay 
CP nonconservation in B/sub s/° decays: A searching ground 
for new physics, 11:15101 (J;US) 
Production 


Where are the BB-bar mixing effects observable in the Y 
region?, 11:15088 (J;US) 


Semileptonic Decay 
Where are the BB-bar mixing effects observable in the Y 
region?, 11:15088 (J;US) 
BACA GEOTHERMAL FIELD 
Geothermal Wells 
Review of lessons learned from the DOE/Union Baca 
Geothermal Project and their application to CSDP drilling 
in the Valles, Caldera, New Mexico, 11:13143 (J;US) 
BACILLUS SUBTILIS 
Radiation Effects 
DNA-damage-inducible (din) loci are transcriptionally 
activated in competent Bacillus subtilis, 11:14715 (J;US) 
DNA Repair 
DNA-damage-inducible (din) loci are transcriptionally 
activated in competent Bacillus subtilis, 11:14715 (J;US) 
BACTERIOPHAGES 
Genetic Mapping 
Physical locus of the DNA polymerase gene and 
of bacteriophage TS mutants, 11:14640 (J;US) 
Scanning Electron Microscopy 
Mass distribution of a probable tail-length-determining protein 
in bacteriophage T4, 11:14657 (J;US) 


genetic maps 





Transmission Electron Microscopy 
Mass distribution of a probable tail- 
in bacteriophage T4, 11:14657 (J;US) 
BAG MODEL 
Chiral Symmetry 
Chrial vacuum effects in a topological bag model of the light 
baryons, 11:15113 (J;US) 
Current Algebra 
Current algebra and the cloudy-bag model, 11:15077 (J;US) 
Nucleon-Nucleon Potential 
Nucleon-nucleon interaction in the Soliton Bag Model, 
11:15064 (R;DE;In German) 
Solitons 
Momentum projection and relativistic boost of solitons: 
Coherent states and projection, 11:15084 (J;US) 
BALANCES 
Temperature Effects 
Minimization of operator-balance interactive warmup by use of 
an “alter ego” heat source, 11:14330 (R;US) 
BALLOONS 
Research Programs 
Recent activities on the scientific ballooning in Japan, 11:14768 
(RA;BR) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM FLUORIDES 
Scintillation Counters 
Properties of a barium fluoride-TMAE-multiwire 
chamber detector using a large single crystal, 11:14216 
(R;US) 
BARIUM OXIDES 
Physical Radiation Effects 
Influence of -irradiation on the electrical resistance of yttrium 
dopped BaTiOs, 11:13699 (R;RO) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 


Operation 
Plant startup and initial operation of Solar One, 11:13004 
(RA;US) 
Performance Testing 
Final report on the tal test and evaluation phase of 
the 10 MWe Solar Thermal Central Receiver Pilot Plant, 
11:13008 (R;US) 
Start-Up 
Plant startup and initial operation of Solar One, 11:13004 
(RA;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYONS 


See also ANTIBARYONS 
NUCLEONS 


protein 


Asymmetry 
Grand Unified Theories and the origin of the baryon 
asymmetry, 11:15120 (J;US) 
Bag Model 
Chrial vacuum effects in a topological bag model of the light 
baryons, 11:15113 (J;US) 


Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

Grand Unified Theory 

Grand Unified Theories and the origin of the baryon 

asymmetry, 11:15120 (J;US) 
Production 


Particle 
Empirical description of the hadron-hadron and 
nucleus interaction at the accelerator energy range, 1: 14898 
(RA;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 
See RADIOISOTOPE BATTERIES 
BAYARD-ALPERT GAGES 
Performance Testing 
Operation of cold-cathode gauges in high magnetic fields, 
11:15326 (R;US) 


BEAM BENDING MAGNETS 

Axial Symmetry 
Vaan of midplane symmetry in bending magnets, 11:14191 
(J;US) 


Beam Optics 
“aa of midplane symmetry in bending magnets, 11:14191 


Design and performance of 40 MM, 6.5 T, collared, cold-iron 
model magnets, 11:14149 (J;US) 
Functional Models 
Design and performance of 40 MM, 6.5 T, collared, cold-iron 
model magnets, 11:14149 (J;US) 


Performance 
Design and performance of 40 MM, 
model magnets, 11:14149 (J;US) 
BEAM BUNCHERS 


6.5 T, collared, cold-iron 


scheme for a polarized H™ injector, 


Proposed bunching 
11:14119 (;US) 


Performance 
Performance of the RF bunch coalescing system in the 
Fermilab main ring, 11:14170 (J;US) 
BEAM BUNCHING 
Cherenkov Radiation 
Cerenkov radiation from bunches for a finite path in 
air. Master's thesis, 11:14071 (R;US) 
Microwave Radiation 
Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
Radio Noise 
Cerenkov radiation from periodic bunches for e finite path in 
air. Master's thesis, 11:14071 (R;US) 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM DYNAMICS 


See also BEAM BUNCHING 
BEAM-BEAM INTERACTIONS 


Boundary Conditions 
Numerical solution of boundary condition to poisson’s equation 
and its incorporation into the program poisson, 11:14084 
(J;US) 
Moments Method 
Moments method in the theory of accelerators, 11:14033 
(RA;SU;In Russian) 
Numerical Solution 
Numerical solution of boundary condition to poisson’s equation 
and its incorporation into the program poisson, 1|1:14084 


ynchronous timing of multi-energy fast beam extraction 
during a single AGS cycle, 11:14124 (J;US) 
Circuits 


Synchronous timing of multi-energy fast beam extraction 
during a single AGS cycle, 11:14124 (J;US) 
BEAM FOCUSING MAGNETS 


Design 
High gradient superconducting quadrupoles, 11:14128 (J;US) 
The tevatron BO low beta system, 11:14177 (J;US) 
BEAM MONITORS 
Beam Bunching 
Sensitive beam-bunch phase detector, 11:14100 (J;NL) 


Design 
FMIT diagnostic instrumentation, 11:14159 (J;US) 
Performance Testing 
Reconstruction of longitudinal beam profiles from 
nondestructive electromagnetic probes, 11:14160 (J;US) 
BEAM OPTICS 
Computerized Simulation 
A method to render second order beam optics programs 
symplectic, 11:14096 (J;US) 
PULSERS 


Proposed bunching scheme for a polarized H™ injector, 
11:14119 (J;US) 





Performance 

Operational experience with the Fermilab 150 GeV injection 

kicker, 11:14121 (J;US) 
Reliability 

Operational experience with the Fermilab 150 GeV injection 

kicker, 11:14121 (J;US) 
BEAM TRANSPORT 
Computer Codes 

Monte Carlo beam transport program, REVMOC, 11:14080 
(R;CA) 

TRANSOPTR - a beam transport design code with space 
charge, automatic internal optimization and general 
constraints, 11:14072 (R;CA) 

BEAM-BEAM INTERACTIONS 
Observations of the beam-beam interaction, 11:14079 (R;US) 
BEAM-PLASMA SYSTEMS 
Cyclotron Instability 

Nonlinear analysis of a relativistic beam-plasma cyclotron 
instability. Memorandum report, October 1984-September 
1985, 11:15302 (R;US) 

BEARINGS 
Evaluation . 

Lateral dampers for thrust bearings. Final Report, 11:13580 

(R;US) 
BEDT-TTF 
Superconductivity 

Shear-induced superconductivity in B-di[-Bis(ethylene- 
dithio)tetrathiafulvalene]triiodide [8-(BEDT-TTFhals, 
11:13760 (J;US) 

BEHAVIOR 
Limited to living systems. 
Biological Radiation Effects 

Analysis of behavioural changes induced by prenatal 

irradiation, 11:14686 (RA;DE) 
BELGIUM 
Heat Pumps 

Field trials in Belgium (Small domestic heat pumps), 11:13475 

(RA;DK) 
BELLEFONTE-1 REACTOR 
Scottsboro, Alabama 

Risk Assessment 

Analysis of feedwater transient initiated sequences for the 

Bellefonte Nuclear Plant, 11:13317 (R;US) 
Transients 

Analysis of feedwater transient initiated sequences for the 

Bellefonte Nuclear Plant, 11:13317 (R;US) 
BELLOWS 
Design 

A method for compensating bellows pressure loads while 

accommodating thermal deformations, 11:14206 (J;US) 
Performance 

A method for compensating bellows pressure loads while 

accommodating thermal deformations, 11:14206 (J;US) 
BENTHOS 
Population Dynamics 

Responses of macrobenthos colonizing estuarine sediments 
contaminated with drilling mud containing diesel oil, 
11:14579 (R;US) 

BENTONITE 
Corrosive Effects 

General corrosion of Ti in hot water and water saturated 

bentonite clay, 11:12826 (R;SE) 
Hydraulic Conductivity 

Efficacy of argillaceous minerals used as a migration barrier in 

a geological waste repository, 11:12784 (RA;XA) 
Permeability 

Efficacy of argillaceous minerals used as a migration barrier in 
a geological waste repository, 11:12784 (RA;XA) 

Steam rapidly reduces the swelling capacity of bentonite, 

11:12828 (J;GB) 
Radioactive Waste Disposal 
Steam rapidly reduces the swelling capacity of bentonite, 
11:12828 (J;GB) 
Swelling 
Steam rapidly reduces the swelling capacity of bentonite, 
11:12828 (J;GB) 
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BENZENE 
Combustion Kinetics 
Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 
Combustion Products 
Studies on soot formation in burner-stabilized 
hydrocarbon/oxygen flames, 11:12870 (R;DE;In German) 
Hydrogenation 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
Molecular Structure 
Structure and conformation of dihydroaromatic compounds. 1- 
alkyl-1,4-dihydrobenzenes, 1-alkyl-1,4-dihydronaphthalenes, 
and 9-alkyl-9,10-dihydroanthracenes, 11:13826 (J;US) 
Photochemical Reactions 
Production of phenol from benzene using solar energy, 
11:13830 (RA;AU) 
BENZOFURANS 
Environmental Transport 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
BENZOPYRENE 
Biological Effects 
Induction of transformation and continuous cell lines from 
normal human epithelial cells after exposure to 
benzo[a]pyrene, 11:14733 (J;US) 
Genetic Effects 
Cytochrome P-450 metabolic activity in embryonic and 
extraembryonic tissue lineages of mouse embryos, 11:14732 
(J;US) 
Liquid Column Chromatography 
Liquid chromatographic determination of benzo[a]pyrene in 
total particulate matter of cigarette smoke, 11:14496 (J;US) 
BENZOYLPHENYLHYDROXYLAMINE 
See BPH 
BERGIUS PROCESS 
Catalysts 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Pilot Plants > 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) s 
Yields ; 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL's 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERKELEY SYNCHROCYCLOTRON 
Ton Sources 
Performance of the LBL ECR ion source, 11:14192 (J;NL) 
BERYLLIUM 10 
Cosmic Ray Flux 
Cosmic ray Br-10 biennal data and their relationship to aurorae 
and sunspots, 11:14834 (RA;US) 
BERYLLIUM 13 
Hypernuclei 
Definitive tests of the =-nuclear spin-orbit splitting, 11:15147 
(J;US) 
BERYLLIUM ALLOYS 
Magnetic Susceptibility 
Inelastic polarized and unpolarized neutron scattering 
measurements on UBeis, 11:13665 (J;US) 
Neutron Diffraction 
Inelastic polarized and unpolarized neutron scattering 
measurements on UBeis, 11;13665 (J;US) 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 





1078S / ERA-11/7 


BETA DECAY 
For neutron and nuclear decay. 
Radiative 
Radiative corrections to B decay and the possibility of a fourth 
generation, 11:15081 (J;US) 
BETA RATIO 
Limiting Values 
Experimental results on tokamak beta limits from ISX-B, 
11:15354 (J;AT) 
BETA SPECTROMETERS 
Fabrication 
Application of position-sensitive semiconductor detectors in 
magnetic beta spectrometers, 11:14278 (R;SU;In Russian) 
P 
Application of position-sensitive semiconductor detectors in 
magnetic beta spectrometers, 11:14278 (R;SU;In Russian) 
BETA SPECTROSCOPY 
Errors in determining relative intensities of conversion electron 
lines in a beta spectrograph, 11:14277 (R;SU;In Russian) 
BETAINE 
Biosynthesis 
Betaine synthesis in chenopods: localization in chloroplasts, 
11:14631 (J;US) 
BEVALAC 
Betatron Oscillations 


Nu shifts in betatron oscillations from uniform tions in 


the presence of non-linear magnetic guide fields, 11:14095 
(J;US) 
M 
The superhilac upgrade project, 11:14134 (J;US) 
Stability 


Nu shifts in betatron oscillations from uniform tions in 
the presence of non-linear magnetic guide fields, 11:14095 
(J;US) 
BEVATRON 
Ton Beam 
Initial operation of the new bevatron local injector, 11:14116 
(J;US) 
Penning Ion Sources 
Initial operation of the new bevatron local injector, 11:14116 
G;US) 


Linacs 
Initial operation of the new bevatron local injector, 11:14116 
(J;US) 
BIBENZYL 
Chemical Reactions 
Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 
BIMETALLIC CORROSION 
See ELECTROCHEMICAL CORROSION 
BINDING ENERGY 
For chemical and nuclear bonding; see also BONDING. 


Residual limitations of theoretical atomic-electron binding 
energies, 11:14982 (R;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOCHEMICAL REACTION KINETICS 
Research 


Programs 
Biotechnology programs, 11:15434 (RA;US) 
BIOCONVERSION 


See also ANAEROBIC DIGESTION 
BIOPHOTOLYSIS 


Commercialization 
Methods to increase the use of biomass as fuel (Norway), 
11:13431 (RA;NO;In Norwegian) 
Research 
Biotechnology programs, 11:15434 (RA;US) 
BIODEGRADATION 
Research Programs 
Biotechnology programs, 11:15434 (RA;US) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 


BIOMASS 
Energy Source Development 


Research Programs 
Research in Progress: FY 1986. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 11:14725 (R;US) 
BIOLOGICAL FLUIDS 
See BODY FLUIDS 
BIOLOGICAL MATERIALS 
See also BODY FLUIDS 
Light Scattering 
Evaluation of the scattering matrix of an arbitrary particle 
using the coupled dipole approximation, 11:14615 (J;US) 
BIOLOGICAL RADIATION EFFECTS 


See also DELAYED RADIATION EFFECTS 
RADIATION INJURIES 


Meetings 

Radiation risks to the developing nervous system, 11:14682 

(R;DE) 
Radioprotective Substances 

Emesis EDSO of neutron irradiation and prophylactic 
effectiveness. Final report, 1 January 1979-31 December 
1984, 11:14663 (R;US) 

Synchrotron Radiation 
Damage to air-dried human blood cells and tissue sections by 
synchrotron radiation, 11:14718 (J;NL) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL SHIELDS 
Radioactivity 

Activation of the biological shield cf the shut-down 
Gundremmingen block A reactor, 11:13222 (R;LU;In 
German) 

Measurements and calculation of the activation of the biologic 
shield of the Lingen BWR power reactor definitively 
stopped (in view of dismantling), 11:13220 (R;LU;In 
German) 

Shielding Materials 

Design concepts to minimize the activation of the biological 

shield of light-water reactors, 11:13221 (R;LU) 
BIOLOGICAL WARFARE 
Test Facilities 

Cold regions logistic supportability testing of chemical, 
biological, and radiological defense equipment. Final report 
on test operations procedure, 11:15423 (R;US) 

BIOLOGY 
Radiation 

Applications of radiation chemistry in biology, 11:13872 

(RA;AU) 
BIOMASS 

Pyrolysis of cellulose: an introduction to the literature, 

11:12979 (R;US) 
Acid Hydrolysis 

Chemical and energy production from biomass, 11:12955 

(RA;US) 
Anaerobic Digestion 

Understanding biogas generation. Technical paper, 11:12977 

(R;US) 
B 


Bibliography: production of ethanol from biomass, 11:12887 
R;US 
Production of ethanol from biomass. Volume 11, 11:12888 
(R;US) 
Combustion Products 
Pollution from firing with biomass, 11:14495 (RA;NO;In 
Norwegian) 
tion 
Methods to increase the use of biomass as fuel (Norway), 
11:13431 (RA;NO;In Norwegian) 
Coordinated Research Programs 
Biomass and coal conversion projects of the USAID/GOI 
Alternative Energy Resources and Development Program. 
Semiannual report, 11:13413 (R;US) 
Energy Source Development 
orest chips as an energy source in Finland, 11:12893 (RA;AT) 
Utilisation concepts and potential contribution to energy 
supply of biomass from agriculture and forestry, illustrated 





Energy Source Development 


by the Nienburg/Weser district, 11:13429 (RA;DE;In 
German) 
Energy Supplies 
Utilisation concepts and potential contribution to energy 
supply of biomass from agri and forestry, illustrated 
by the Nienburg/Weser district, 11:13429 (RA;DE;In 
German) 
Fermentation 
Chemical and energy production from biomass, 11:12955 
(RA;US) 
Fluidized-Bed Combustion 
Biomass- and waste-fuelled fluidized bed, 11:14001 (RA;NO;In 
Norwegian) 
Gasification 
Fe or NO 11:12872 
(RA;DE;In German 
Preliminary technical and economic evaluation of a low- 
temperature thermochemical biomass gasification process. 
Final report, May 1984-January 1985, 11:12874 (R;US) 
Measuring Methods 
Biomass measurement in solid-state fermentations using *N 
mass spectrometry, 11:12989 (J;US) 


Bio-fuel day ‘84. of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 
Photochemical Reactions 
Microalgae from desert saline waters as potential biomass 
producers, 11:12957 (RA;US) 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
Power Generation 
Gasification of biomass for energy production, 11:12872 
(RA;DE;In German) 


Danger to violate the nutrient balance of the forest sites by full 
or whole tree harvesting, 11:12970 (RA;AT) 
BIOMASS CONVERSION PLANTS 
Use only for plants converting biomass to fuel, do NOT use for 
plants preparing wastes and biomass for combustion. 
Economic Analysis 
Chemical and energy production from biomass, 11:12955 
(RA;US) 
Optimization 
Testing and optimising biogas plants, 11:12871 (RA;DE;In 


German) 
BIOMASS PLANTATIONS 
Production 

Mixed plantations of eucalyptus and leguminous trees enhance 
biomass production. Forest Service research paper (Final), 
11:12980 (R;US) 

Species trials for biomass plantations in Hawaii: a first 
appraisal. Forest Service research paper (Final), 11:12981 
(R;US) 

Trees 

Mixed plantations of eucalyptus and leguminous trees enhance 
biomass production. Forest Service research paper (Final), 
11:12980 (R;US) 

Species trials for biomass plantations in Hawaii: a first 
appraisal. Forest Service research paper (Final), 11:12981 


(R;US) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Synchrotron Radiation 
Prospects for non-invasive angiography with tunable X-rays, 
11:14652 (J;NL) 
BIOPHOTOLYSIS 
Research 
Biotechnology programs, 11:15434 (RA;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 


Production of chemicals from food processing wastes using a 
novel fermenter separator. Technical progress report, 
September 27-December 31, 1985, 11:12882 (R;US) 
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Microorganisms 
Biotechnology for environmental control and waste treatment, 
11:14594 (R;US) 
Performance Testing 
Production of chemicals from food processing wastes using a 
novel fermenter separator. Technical progress report, 
September 27-December 31, 1985, 11:12882 (R;US) 
Research Programs 
Biotechnology programs, 11:15434 (RA;US) 
Technology Assessment 
Biotechnology for environmental control and waste treatment, 
11:14594 (RUS) 
BIPYRIDINES 


Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 


Photoeffects in metallo-polymer films in the presence of 
external redox quenchers, 11:12986 (J;NL) 
Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
BIRDS 
Contamination 
ical monitoring of mercury in the environment, 
11:12627 (J;US) 
ITHIOLO)TETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH 197 
High Spin States 
High-spin ‘y-ray spectroscopy in '*’Bi, 11:15195 (J;US) 
BISMUTH 203 


Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
BISMUTH 209 TARGET 
Alpha Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Measuring the K-distribution in fission reactions, 11:15191 
(RA;US) 
Boron 10 Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Carbon 12 Reactions 
Angular momentum bearing modes and nuclear structure 
effects in '*C-induced fission, 11:15179 (RA;US) 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Fission 
Fission-fragment kinetic-energy distributions from a two- 
dimensional Fokker-Planck equation, 11:15197 (J;NL) 
Neon 20 Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
Oxygen 16 Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
BISMUTH ALLOYS 
Phase Diagrams 
Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
Properties 


Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
BITUMENS 


Technology in oil sands success, 11:12733 (RA;US) 
Deashing 
Comparison of coal and bitumen-coal process configurations, 
11:12548 (RA;US) 
Extraction 
Technology in oil sands success, 11:12733 (RA;US) 


VEGA-COMBI-cracking process for upgrading heavy oil and 
bitumen (Coprocessing), 11:12734 (RA;US) 
Performance Testing 
Oil agglomeration of low rank coals, 11:12644 (RA;US) 
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Refining 
Coal/oil co-processing of Canadian feedstocks, 11:12551 
(RA;US) 
Comparison of coal and bitumen-coal process configurations, 
11:12548 (RA;US) 
Technology in oil sands success, 11:12733 (RA;US) 
Use of non-coal-derived heavy solvents in direct coal 
liquefaction, 11:12547 (RA;US) 
BITUMINOUS COAL 
Chars 
Radioactive sulfur tracer study of sulfur removal in the 
charring of Illinois coals at 650C. Final report, 11:12577 
(R;US) 
Chemical Composition 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Density 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Desulfurization 
Radioactive sulfur tracer study of sulfur removal in the 
charring of Illinois coals at 650C. Final report, 11:12577 
(R;US) 
Removal of sulfur from Illinois coals via charring and 
oxidation. Illinois mineral notes, 11:12576 (R;US) 
Hydrogenation 
Comparison of coal and bitumen-coal process configurations, 
11:12548 (RA;US) 


Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 


Effects of coal structure on pulverized cos! combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 

Structural Chemical Analysis 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, At. 12656 (R;US) 

BLACK COAL 
See also BITUMINOUS COAL 
Chemical Composition 

Characterization of sources of lead pollution by isotope ratio 
measurement and determination of lead and thallium in coals 
by the isotope dilution method, 11:12611 (R;DE;In German) 

Isotope Ratio 

Characterization of sources of lead pollution by isotope ratio 
measurement and determination of lead and thallium in coals 
by the isotope dilution method, 11:12611 (R;DE;In German) 

BLACK LIQUIDS 
Emissivity 

Simulation of a solar evacuated collector with black fluid, 

11:13112 (RA;US) 
Energy Absorption 

Three-dimensional model for determining the solar radiation 
absorbed in a transparent circular cylinder containing a 
blackened fluid, 11:13123 (RA;US) 

Uses 

Simulation of a solar evacuated collector with black fluid, 

11:13112 (RA;US) 
BLACK SHALES 
Sonic Logging 
Unconventional Gas at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 


BLOOD 
Chemical Analysis 
Contribution to good laboratory practice for lead and cadmium 
monitoring in blood in the framework of the biological 
survey of population, 11:13783 (R;XE) 
BLOOD VESSELS 
Radiotherapy 
Charged-particle stereotactic radiosurgery, 11:14653 (J;NL) 
Surgery 


Charged-particle stereotactic radiosurgery, 11:14653 (J;NL) 
BLOWOUTS 
Environmental Impacts 
Damage assessment: Environmental impact of oil from 
blowouts, 11:12703 (R;NO) 
BODY FLUIDS 


See also BLOOD 
MILK 


Measuring Methods 
Multi-isotope procedure for simultaneously estimating the 
volume of body-fluid compartments of swine. Report for 
January 1983-May 1985, 11:14661 (R;US) 
Volume 
Multi-isotope procedure for simultaneously estimating the 
volume of body-fluid compartments of swine. Report for 
January 1983-May 1985, 11:14661 (R;US) 
BOHUNICE V-1 REACTOR 
Trnava, West Slovakia, Czechoslovakia 
Electrical Faults 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Losses 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Systems 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Risk Assessment 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Safety Engineering 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Fuel Substitution 
Bio-fuel day ‘84. Proceedings of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 
BOILERS 


See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 


Air Pollution 
Sariention canal cuslie ciel Giiui Suidlldien tn the Weihastente 
Interim report 1: Project: The small scale combustion of 
coal, 11:12657 (R;NL;DU) 
Fire Prevention 
Safety experiences from solid fuel-fired plants. Introductions, 
11:14007 (RA;NO;In Norwegian) 
Heat Transfer 
Development and commercialization of pulse-combustion 
commercial steam boilers. Annual report, April 1984-March 
1985, 11:13995 (R;US) 
Insurance 
Safety e from solid fuel-fired plants. Introductions, 
11:14007 (RA;NO;In Norwegian) 
Materials 
Corrosion protection problems in coal conversion systems, 
11:13183 (RA;BE) 


Populations 
Inventory small scale coal fired facilities in the Netherlands. 
Interim report 1: Project: The small scale combustion of 
coal, 11:12657 (R;NL;DU) 
Pulse Combustion 
Development and commercialization of ibustion 
commercial steam boilers. Annual report, April 1984-March 
1985. 11:13995 (R-TIS) 





BOILING 
Heat Transfer 


BOILING 
Heat Transfer 
Cross-flow boiling in tube bundles. Final technical report, 
11:13956 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Analytical Solution 
Solution of the one-dimensional Boltzmann equation, 11:15298 
(RA;AT;In German) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE MARROW CELLS 
iesis 
Interleukin 3 promotes erythroid burst formation in serum-free 
cultures without detectable erythropoietin, 11:14632 (J;US) 
BONNEVILLE POWER ADMINISTRATION 
Bibliographies 
Bonneville Power Administration, a bibliography, 1930-1963, 
11:13176 (R;US) 
Data Acquisition Systems 
Automated revenue metering data acquisition at BPA, 11:13426 
(BA;US) 
Environmental Impacts 
Direct service industry options. Draft environmental impact 
statement, 11:13197 (R;US) 
General construction and maintenance program. Final 
environmental statement, 11:13199 (R;US) 
Income 
Automated revenue metering data acquisition at BPA, 11:13426 
(BA;US) 
Legislation 
Index to the Legislative History of the Pacific Northwest 
Electric Power Planning and Conservation Act, 11:13417 
(R;US) 
Rate Structure 
Bonneville Power Administration 1983 wholesale power rate. 
Draft environmental impact statement. Appendix. 
Documentation, 11:13196 (R;US) 
BOREHOLES 
Directional Drilling 
Borehole angle control device. Final technical report, 11:12672 
(R;US) 
Liquid Flow 
Specification of a test problem for HYDROCOIN Level 1 
Case 1: transient flow from a borehole in a fractured 
permeable medium, 11:14743 (R;GB) 
Plugging 
Longevity of borehole and shaft sealing materials: 
characterization of ancient cement based building materials, 
11:12829 (J;US) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Prestressing of boron and graphite epoxy prepreg for 
composite strength improvement. Final technical report, 
December 1971-March 1973, 11:13718 (R;US) 
Fuel Slurries 
Development of advanced boron slurry-fuel formulations. 
Technical report, February 1966-February 1967 on Phase 2, 
11:12880 (R;US) 
Research on operational slurry fuels. Final report, 3 April 
1967-3 June 1968, 11:12881 (R;US) 
Metallurgical Effects 
Effect of test environment on ductility and fracture behavior of 
boron-doped NisAl at 600°C, 11:13679 (J;US) 
Radiometric Analysis 
Neutron transmission measurement technique for verifying 
boron or chlorine composition in process vessel walls, 
11:13782 (R;US) 
BORON 10 REACTIONS 
Compound-Nucleus Reactions 
High-spin y-ray spectroscopy in '*’Bi, 11:15195 (J;US) 
Spallation 
Intermediate mass fragment emission, 11:15190 (RA;US) 
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BORON 11 REACTIONS 
Many-Nucleon Transfer Reactions 
Massive transfer experiments with heavy beams, 11:15168 
(RA;US) 
BORON ADDITIONS 
Annealing 


Theoretical approach to the calculation of annealed impurity 
profiles of ion implanted boron into silicon. Interim report, 1 
November 1976-30 April 1977, 11:13723 (R;US) 

BORON ALLOYS 
See also BORON ADDITIONS 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
BORON PHOSPHIDES 
Electronic Structure 
Electronic structure of boron rich borides, 11:13806 (R;US) 
Lattice Parameters 
Electronic structure of boron rich borides, 11:13806 (R;US) 
BOROSILICATE GLASS 
Chemical Composition 

Fabrication and characterization of MCC approved testing 
material - ATM-12 glass, 11:13742 (R;US) 

Neutron transmission measurement technique for verifying 
boron or chlorine composition in process vessel walls, 
11:13782 (R;US) 

Fabrication 

Fabrication and characterization of MCC approved testing 

material - ATM-12 glass, 11:13742 (R;US) 


Geochemical interactions of simulated borosilicate waste glass, 
granite and water at 100-350°C and SOMPa, 11:14749 
(R;GB) 

Microstructure 

Fabrication and characterization of MCC approved testing 

material - ATM-12 glass, 11:13742 (R;US) 
Stability 
Effects of Eh (oxidation potential) on borosilicate waste glass 
durability, 11:12836 (J;US) 

BOROSILICATES 

See BOROSILICATE GLASS 
BOTTOM MESONS 

See B MESONS 
BOUNDARIES (GRAIN) 

See GRAIN BOUNDARIES 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BPH 

Solvent Properties 

Mixed ligand chelate extraction of lanthanides with-N-m- 
trifluoromethylbenzoyl-phenylhydroxylamine systems, 
11:13795 (J;US) % 

BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 


See also CEREBELLUM 
CEREBRUM 


Biological Radiation Effects 
Alterations in brain protein synthesis of developing mouse after 
fission neutron irradiation, in utero, 11:14691 (RA;DE) 
Changes in receptors in different structures of rat brain after 
prenatal exposure, 11:14701 (RA;DE) 
Functional activity in the developing X-ray induced 
hydrocephalus, 11:14690 (RA;DE) 
Radiation risks to the developing nervous system, 11:14682 
(R;DE) 
Malformations 
Functional activity in the developing X-ray induced 
hydrocephalus, 11:14690 (RA;DE) 
Metabolism 
Alterations in brain protein synthesis of developing mouse after 
fission neutron irradiation, in utero, 11:14691 (RA;DE) 
Functional activity in the developing X-ray induced 
hydrocephalus, 11:14690 (RA;DE) 
Morphological Changes 
Morphological effects of prenatal irradiation on the brain, 
11:14693 (RA;DE) 
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Positron Computed Tomography 

Radiopharmaceuticals for the imaging of functional 

abnormalities of the developing brain, 11:14645 (RA;DE) 
Prenatal Irradiation 

Effects of 0.5 Gy neutron irradiation in utero on the 

developing brain of mice, 11:14683 (RA;DE) 
Radiation Injuries 

Effects of 0.5 Gy neutron irradiation in utero on the 
developing brain of mice, 11:14683 (RA;DE) 

Eye and brain anomalies in prenatal mice following maternal 
drug administration and low level radiation, 11:14696 
(RA;DE) 

Morphological effects of prenatal irradiation on the brain, 
11:14693 (RA;DE) 

Radiosensitivity 

Influence of strain, age and other modalities on the 
radiosensitivity of cerebral microvasculature: A quantitative 
evaluation, 11:14694 (RA;DE) 

Protracted postnatal neurogenesis and radiosensitivity in the 
rabbit's dentate gyrus, 11:14688 (RA;DE) 

Receptors 

Changes in receptors in different structures of rat brain after 

prenatal exposure, 11:14701 (RA;DE) 
BRASS 
Stress Corrosion 

Electrochemistry of stress corrosion cracking of brass, 

11:13647 (R;US) 
BRASSICA 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (ftom May 1981 to Nov. 1981). Environmental and 
dietary materials, 11:14543 (RA;JP) 

BRAZIL 
Atmospheric Chemistry 

Proceedings of the 4. Japan-Brazil symposium on science and 

technology. Vol. 5, 11:14973 (R;BR) 
Energy Policy 

Binary breeder reactor: an option for Brazilian energy future, 

11:13253 (R;BR) 
Synchrotron Radiation 

Second meeting of the Scientific Societies for the feasibility 
study of implantation of a synchrotron radiation national 
laboratory, 11:15429 (R;BR;In Portuguese) 

S 


Pre anti-project of a machine for the synchrotron radiation 
production, 11:14109 (R;BR;In Portuguese) 
BREAKERS (CIRCUIT) 


See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS’ 
BREEDER REACTORS 
Burnup 
Preparation of lumped fission product (FP) cross sections for a 
multigroup library, 11:13254 (R;BR;In Portuguese) 
Cross Sections 
Preparation of lumped fission product (FP) cross sections for a 
multigroup library, 11:13254 (R;BR;In Portuguese) 
BREEDING BLANKETS 
Activation Analysis 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 11:15379 (R;US) 
Design 
Core design and performance of small inherently safe LMRs, 
11:13252 (R;US) 
MINIMARS: an attractive small tandem mirror fusion reactor, 
11:15405 (R;US) 
Electron Emission 
Partial line-tying of the flute mode in a magnetic mirror, 
11:15334 (J;US) 
Lifetime 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Permeability 
Description of an ultra high vacuum device for permeation 
measurements, 11:15375 (R;LU) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


BROOKHAVEN RHIC 
Experiment Planning 


BRICKS 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
BRINES 
Materials Recovery 
Sorption of lithium from a geothermal brine by pelletized 
mixed aluminum-lithium hydrous oxides, 11:13144 (R;US) 
Origin 
Organic geochemistry of deep ground waters from the Palo 
Duro Basin, Texas: implications for radionuclide 
complexation, ground-water origin, and petroleum 
exploration, 11:14747 (R;US) 
BRITISH COLUMBIA 
Coal Mining 
Some hydrologic aspects of proposed coal mining in the north 
fork of the Flathead River headwaters area, northwest 
Montana and southeast British Columbia. Completion report, 
11:12624 (R;US) 
BROMODEOXYURIDINE 
See BUDR 
BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BROOKHAVEN 200-MEV LINAC 
Design 
Acceleration of polarized H~ in the BNL 200 MeV Linac, 
11:14138 (J;US) 
BROOKHAVEN AGS 
Beam Bunching 
Synchronous timing of multi-energy fast beam extraction 
during a single AGS cycle, 11:14124 (J;US) 
Beam Extraction 
Synchronous timing of multi-energy fast beam extraction 
during a single AGS cycle, 11:14124 (J;US) 
Beam Injection 
Commissioning the polarized beam in the AGS, 11:14171 
(J;US) 
Beam Transport 
Ultrahigh vacuum system of the heavy ion transport line at 
Brookhaven, 11:14140 (J;US) 
Design 
Relativistic heavy ions at BNL - ongoing projects and plans 
for the future, 11:14065 (J;NL) 
Ion Beam Injection 
The AGS polarized H™ source, 11:14185 (J;US) 
Ton Sources 
Cooling high intensity atomic hydrogen beams to liquid helium 
temperatures, 11:14186 (J;US) 
The AGS polarized H™ source, 11:14185 (J;US) 
Performance 
Commissioning the polarized beam in the AGS, 11:14171 
(J;US) 
Research Programs 
Relativistic heavy ions at BNL - ongoing projects and plans 
for the future, 11:14065 (J;NL) 
Vacuum Systems 
Ultrahigh vacuum system of the heavy ion transport line at 
Brookhaven, 11:14140 (J;US) 
BROOKHAVEN INTERSECTING STORAGE ACCELERAT 
See ISABELLE STORAGE RINGS 
BROOKHAVEN RHIC 
Relativistic Heavy Ion Collider facility located in former Isabelle 
Storage Ring tunnel. 
Data Acquisition 
Computing at the SSC, 11:14104 (RA;US) 
Data Processing 
Computing at the SSC, 11:14104 (RA;US) 
Design 
How to work with RHIC (really highly interesting collider), 
11:14015 (RA;US) 
Experiment Planning 
Experiments for RHIC: a workshop overview, 11:14103 
(RA;US) 
Two photon physics at RHIC, 11:15055 (RA;US) 





Magnetic Spectrometers 


Spectrometers 

Experiments in the fragmentation regions, 11:14229 (RA;US) 

Intensity interferometry measurements in a 4 w detector at the 
proposed RHIC, 11:14220 (RA;US) 

Summary of the working group on large magnetic 
spectrometers. Part I. Mid-rapidity spectrometers, 11:14225 
(RA;US) 

Summary of the working group on large magnetic 
spectrometers. Part II. Large magnetic spectrometer 
pone sg eal as practical, 11:14226 (RA;US) 

Magnetic Storage Devices 
Computing at the SSC, 11:14104 (RA;US) 
Muon Detection 

Detector for dimuons produced in the relativistic heavy ion 

collider, 11:14224 (RA;US) 


Performance 
How to work with RHIC (really highly interesting collider), 
11;14015 (RA;US) 
Projection Spark Chambers 
Charged particle tracking in high multiplicity events at RHIC, 
11:14228 (RA;US) 
Electronics considerations for an avalanche chamber TPC, 
11:14227 (RA;US) 
Detectors 


Calorimeter based experiment with multiple small aperture 
spectrometers, 11:14218 (RA;US) 
Suite of detectors for RHIC, 11:14230 (RA;US) 
Shower Counters 


Intensity in measurements in a 4 w detector at the 


terferometry 
proposed RHIC, 11:14220 (RA;US) 


Targets 
Internal targets for RHIC, 11:14105 (RA;US) 
BROWN COAL 
See alo LIGNITE 
Chemical Composition 
Characterization of sources of lead pollution by isotope ratio 


measurement and determination of lead and thallium in coals 
by the isotope dilution method, 11:12611 (R;DE;In German) 


Hydrogenation 
Status of hydroliquefaction of rhenish brown coal and further 
development: results of PDU tests, 11:12565 (RA;US) 
Isotope Ratio 
ee eee ne 
measurement and determination of lead and thallium in coals 
by the isotope dilution method, 11:12611 (R;DE;In German) 


Preparation of super-clean coal: improvements in recovery and 
selectivity. Technical report for the seventh and 
— March 15-September 14, 1985, 11:12639 

BUDAPEST TRAINING REACTOR 
Education 

Low power training reactor as an instrument for basic 

wine Possibilities and limitations, 11:13301 (RA;XA) 


Programs 
Low power training reactor as an instrument for basic 
research. Possibilities and limitations, 11:13301 (RA;XA) 
BUDR 
Biological Effects 
Modification of radiation response in mammalian cells: the 
repair and fixation of x-ray induced potentially lethal 
damage, 11:14664 (R;CA) 
BUFFERS 
Chromatographic transport of alkaline buffers through 
reservoir rock, 11:12673 (R;US) 
BUILDING MATERIALS 
See alse BRICKS 
CEMENTS 
CONCRETES 
Radiation Hazards 
Lung cancer risk as a result of energy conservation and waste 
recycling, 11:14505 (RA;AT) 
BUILDINGS 
See abo ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 


CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
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GREEN 

HOSPITALS 

OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Quality 
Optimal building performance and air quality, 11:13444 
(RA;US) 


Guidance for controlling asbestos-containing 
buildings: 1985 edition, 11:14493 (R;US) 

Construction 

Air core construction detailing, 11:13021 (RA;US) 

Solar C/M System, 11:13023 (RA;US) 
Cooling Load 

Sol-air heating and cooling degree-days, 11:12923 (RA;US) 

Conservation 


Energy 
Energy Simulation Conference 1985. Final technical 
report, 11:13482 (R;US) 
Energy saving measures in buildings in warm climates, 
11:13493 (R;DK) 
Optimal building performance and air quality, 11:13444 
(RA;US) 


Energy Consumption 
Hydraulic and thermal performance of water radiator network, 
11:13513 (R;FI;In Finnish) 
Energy Management Systems 
Energy saving through energy management, 11:13481 (R;DK) 
Heat Flow 
Thermal network reduction, 11:13037 (RA;US) 
Heating Load 
Sol-air heating and cooling degree-days, 11:12923 (RA;US) 
Indoor Air Pollution 
Guidance for controlling asbestos-containing materials in 
buildings: 1985 edition, 11:14493 (R;US) 
Cp:imal building performance and air quality, 11:13444 
(RA;US) 


materials in 


Energy Simulation Conference 1985. Final technical 

report, 11:13482 (R;US) 

Natural Radioactivity 

Lung cancer risk as a result of energy conservation and waste 
recycling, 11:14505 (RA;AT) 


Compatibility of passive solar structures with criteria for 
neutron bomb survivability, 11:13036 (RA;US) 
Passive Solar Cooling Systems 
Measured cooling performance of earth contact cooling tubes, 
11:13045 (RA;US) 
Passive Solar Heating Systems 
Air core construction detailing, 11:13021 (RA;US) 
Control strategies for automated venetian blinds used in 
daylighting multistory buildings, 11:13035 (RA;US) 
Correction factor to f-chart predictions of active solar fraction 
in active-passive heating systems, 11:13039 (RA;US) 
Passive solar test facility for Saudi Arabia, 11:13031 (RA;US) 
Performance prediction of attached sunspaces, 11:13038 
(RA;US) 
Research Programs 
Energy utilization in buildings. Status report 2. Projects 
performed under the energy research program of the Danish 
Ministry of Energy, 11:13492 (R;DK;In Danish) 


Shielding 
Compatibility of passive solar structures with criteria for 
neutron bomb survivability, 11:13036 (RA;US) 
Solar Cooling Systems 
Energy analysis of solar Rankine power cycles used for 
cooling, 11:13083 (RA;US) 
Open-cycle absorption system research and development for 
solar applications, 11:13087 (RA;US) 
Reliability costs in the economic analysis of active solar energy 
systems, 11:13086 (RA;US) 
Solar C/M System, 11:13023 (RA;US) 
Solar Equipment 
Materials aspects of solar energy use in buildings, 11:13109 
GUS) 
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Solar Heating Systems 

Comparative performance of solar heating systems in the 
National Solar Data Network, 11:13074 (RA;US) 

Reliability costs in the economic analysis of active solar energy 
systems, 11:13086 (RA;US) 

Solar C/M System, 11:13023 (RA;US) 

Space Heating 

Hydraulic and thermal performance of water radiator network, 

11:13513 (R;FI;In Finnish) 
Space HVAC Systems 

ORNL ground coil analytical and experimental studies, 
11:13459 (RA;US) 

Pi control of a single-duct VAV (variable air volume) HVAC 
(heating, ventilating, and air conditioning) system. Final 
report, 11:13438 (R;US) 

Thermal Insulation 

Heat-insulating slabs and mats made of mineral wool based on 
a synthetic binder. (Re-announcement of PB85-126407-see 
Notes Field for explanation), 11:13500 (R;US) 

Ventilation Systems 
Design and testing of a high performance ventilator cowl: an 
element in passive ventilation, 11:13046 (RA;US) 

BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNKER OILS 

See RESIDUAL FUELS 
BUOYS 

Data Acquisition Systems 
Report on buoy technology, 11:14756 (RA;NO) 

BURNER FUEL OIL 

See HEATING OILS 
BURNERS 


See also GAS BURNERS 
OIL BURNERS 


Aerodynamics 

Background and programme outline for the IFRF burner near 

field aerodynamics project, 11:13990 (R;NL) 
Comparative Evaluations 

AP-9 trials report: the reduction of NO/sub x/ emission from 

oil and gas fired industrial furnaces, 11:13989 (R;NL) 
Design 

Testing of an experimental scaled down version of a Babcock 
Product Engineering coal and oil fired low NOx burner. 
Report on the BPE2 trials carried out in June 1982, 11:12711 
(R;NL) 

Heat Recovery 

Advanced burner and combustion controls for industrial heat- 
recovery systems. Annual report, January-December 1984, 
11:13556 (R;US) 

High-temperature ceramic recuperator and combustion air- 
burner programs: program summary, April 1981-March 
1984. Topical report, 11:13994 (R;US) 

High-temperature ceramic recuperator and combustion air 
burner programs: testing of a high-temperature burner. 
Topical report, April 1981-October 1983, 11:13996 (R;US) 

High-temperature ceramic recuperator and combustion air 
burner programs: seal development. Topical report, April 
1981-October 1983, 11:13997 (R;US) 

Heat Transfer 

Burner liner thermal/structural load modelling, 11:13594 

(RA;US) 
Optimization 

AP-9 trials report: the reduction of NO/sub x/ emission from 
oil and gas fired industrial furnaces, 11:13989 (R;NL) 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 1: Text and tables, 11:12659 (R;NL) 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 2: Figures, 11:12660 (R;NL) 

Parametric Analysis 

Testing of an experimental scaled down version of a Babcock 
Product Engineering coal and oil fired low NOx burner. 
Report on the BPE2 trials carried out in June 1982, 11:12711 
(R;NL) 


Performance Testing 
Testing of an experimental scaled down version of a Babcock 
Product Engineering coal and oil fired low NOx burner. 
Report on the BPE2 trials carried out in June 1982, 11:12711 
(R;NL) 
Research Programs 
Background and programme outline for the IFRF burner near 
field aerodynamics project, 11:13990 (R;NL) 
Simulation 
Validation of structural analysis methods using burner liner 
cyclic rig test data, 11:13597 (RA;US) 
Stress Analysis 
Burner liner thermal/structural load modelling, 11:13594 
(RA;US) 
Validation of structural analysis methods using burner liner 
cyclic rig test data, 11:13597 (RA;US) 
Thermal Stresses 
Validation of structural analysis methods using burner liner 
cyclic rig test data, 11:13597 (RA;US) 
BURSA OF FABRICIUS 
See BIRDS 
BURST REACTORS 
See PULSED REACTORS 
BUSES 
Diesel Engines 
Emission characterization of a 2-stroke heavy-duty diesel 
coach engine and vehicle with and without a particulate 
trap. Final report, 20 April 1982-28 May 1983, 11:13602 
(R;US) 
BWR TYPE REACTORS 
See also LINGEN REACTOR 
RWE-BAYERNWERK REACTOR 


SHOREHAM REACTOR 
SUSQUEHANNA-I REACTOR 


Biological Shields 
Design concepts to minimize the activation of the biological 
shield of light-water reactors, 11:13221 (R;LU) 
Design 
Process inherent ultimate safety boiling-water reactor, 11:13364 
(J;US) 
Design Basis Accidents 
Critical analysis of accident scenario and consequences 
modelling applied to light-water reactor power plants for 
accident categories beyond the design basis accident (DBA), 
11:13323 (R;LU) 
Fuel Cans 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Fuel Elements 
Extended Burnup Demonstration Reactor Fuel Program 
poolside fuel examination Big Rock Point extended burnup 
fuel January 1986 (EOC 19), 11:13219 (R;US) 
Loss of Coolant 
Assessment of TRAC-BD1/MOD1 using FIST data, 11:13310 
(R;US) 
Comparison of three TRAC-BWR assessment studies with data 
from a ROSA-III small break test, 11:13314 (R;US) 
Meltdown 
Assessing compatibility with reactor safety goals using 
uncertain risk analysis results with application to core melt, 
11:13367 (J;US) 
Reactor Accidents 
Computerized operation guidance method for post-trip 
transient control of BWRs, 11:13287 (RA;XA) 
In-vessel release of radionuclides and generation of aerosols, 
11:13313 (R;US) 
Reactor Components 
Corrosion evaluation of two processes for chemical 
decontamination of BWR structural materials, 11:13641 
(R;US) 
NDE of stainless steel and on-line leak monitoring of LWRs, 
11:13217 (R;US) 
Reactor Cores 
Adaption of core simulations to detector readings, 11:13218 
(R;SE) 





Reactor Materials 


Reactor Materials 
Corrosion evaluation of two processes for chemical 
decontamination of BWR structural materials, 11:13641 
(R;US) 
NDE of stainless steel and on-line leak monitoring of LWRs, 
11:13217 (R;US) 
Results of erosion due to wet steam in nuclear power stations, 
11:13684 (TG;GB) 
Reactor Safety 
Assessment of TRAC-BD1/MOD1 using FIST data, 11:13310 
(R;US) 
Process inherent ultimate safety boiling-water reactor, 11:13364 
GUS) 
Risk Assessment 
Assessing compatibility with reactor safety goals using 
uncertain risk analysis results with application to core melt, 
11:13367 (J;US) 
Spent Fuel Elements 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Spent Fuels 
Physical and decay characteristics of commercial LWR spent 
fuel, 11:13226 (R;US) 
Turbines 
Results of erosion due to wet steam in nuclear power stations, 
11:13684 (TG;GB) 
BY-PRODUCTS 


Research 
Potential products resulting from desulfurization of high sulfur 
content coal with supercritical alcohols, 11:12599 (BA;NL) 


Cc 


CABBAGE 
See BRASSICA 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 
ion 
Sorption of cadmium by calcareous soils: influence of solution 
composition, 11:14529 (J;US) 
Air Pollution Monitoring 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 


Sorption of cadmium by calcareous soils: influence of solution 

composition, 11:14529 (J;US) 
on 

Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 

tion 
Periodic electrodeposition of alloys, 11:13737 (R;US) 


Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 

Quantitative Chemical Analysis 

Contribution to good laboratory practice for lead and cadmium 
monitoring in blood in the framework of the biological 
survey of population, 11:13783 (R;XE) 

Soil Chemistry 


Sorption of cadmium by calcareous soils: influence of solution 
composition, 11:14529 (J;US) 
Toxicity 
Harvester ant bioassay for assessing hazardous chemical waste 
sites, 11:14727 (R;US) 
CADMIUM SULFIDES 
Electrochemical Corrosion 
Inhibition of the photo-corrosion of colloidal CdS using 
transition metal hydroxides, 11:13844 (RA;AU) 
Radiolysis 
Inhibition of the photo-corrosion of colloidal CdS using 
transition metal hydroxides, 11:13844 (RA;AU) 
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CADMIUM TELLURIDES 
Chemical Vapor Deposition 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
Deposition 
Electronic and structural properties of semiconductor 
heterojunctions. Technical progress report, July 1-December 
15, 1985, 11:13732 (R;US) 
Electrical Properties 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
Electrodeposition 
Periodic electrodeposition of alloys, 11:13737 (R;US) 
Microstructure 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
Optical Properties 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
CAFETERIAS 
See RESTAURANTS 
CALCIUM 
Chemical Reactions 
Reduction of aromatic compounds derived from coal by 
calcium. Technical progress report, January 1, 1983- 
December 31, 1985, 11:12600 (R;US) 
Pion Plus Reactions 
Low energy 77 inelastic scattering from nuclei to the 
continuum, 11:15149 (J;US) 
Spatial Distribution 
Absorption microanalysis with a scanning soft X-ray 
microscope: mapping the distribution of calcium in bone, 
11:14643 (J;GB) 
CALCIUM 39 
Isobaric Analogs 
Pion single charge exchange angular distributions at T/sub 7/ 
= 48 MeV, 11:15160 (J;US) 
CALCIUM 40 REACTIONS 
Compound-Nucleus Reactions 
High-spin states of *7Rh, 11:15164 (J;US) 
CALCIUM 40 TARGET 
Oxygen 16 Reactions 
Symmetric splitting and deformation of **Ni, 11:15158 
(RA;US) 
Proton 
Inclusive backward proton and deuteron production from 
sup(40,44,48)Ca isotopes by 1 GeV protons, 11:15159 
(R;HU) 
Spin-rotation parameter Q for 800 MeV proton elastic 
scattering from '*O, “Ca, and ®°*Pb, 11:15150 (J;US) 
Spin-rotation parameter Q for elastic scattering of 800 MeV 
polarized protons from '*O, “Ca, and 7*Pb, 11:15136 
(R;US) 
CALCIUM 44 TARGET 
Proton Reactions 
Inclusive backward proton and deuteron production from 
sup(40,44,48)Ca isotopes by 1 GeV protons, 11:15159 
(R;HU) 
CALCIUM 48 
Electromagnetic Form Factors 
Structure of spin-isospin excitations in nuclei, 11:15222 
(R;DE;In German) 
CALCIUM 48 TARGET 
Pion Plus Reactions 
Pion single charge exchange angular distributions at T/sub 7/ 
= 48 MeV, 11:15160 (J;US) 
Proton Reactions 
Inclusive backward proton and deuteron production from 
sup(40,44,48)Ca isotopes by 1 GeV protons, 11:15159 
(R;HU) 
CALCIUM CARBONATES 
Calcination 
Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 
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CALCIUM FLUORIDES 
Absorption Spectra 
Photoionization thresholds of rare-earth impurity ions. 
Eu*:CaF2, Ce**:YAG, and Sm**:CaFo, 11:13747 (J;US) 
Electronic Structure 
Photoionization thresholds of rare-earth impurity ions. 
Eu*:CaF2, Ce**:YAG, and Sm**:CaF2, 11:13747 (J;US) 
Impurities 
Photoionization thresholds of rare-earth impurity ions. 
Eu**:CaFo, Ce**:YAG, and Sm*:CaFo, 11:13747 (J;US) 
Optical Properties 
Energy transfer and non-linear optical properties at near 
ultraviolet wavelengths: rare earth 4f->5d transitions in 
crystals and glasses. Progress report, June 1, 1985-May 31, 
1986 (Ce-doped CaF: and LiYF,), 11:13731 (R;US) 
Photoionization 
Photoionization thresholds of rare-earth impurity ions. 
Eu*:CaF2, Ce**:YAG, and Sm**:CaF2, 11:13747 (J;US) 
CALCIUM OXIDES 
Chemical Radiation Effects 
Luminescence of electron irradiated alkaline earth oxides, 
11:13877 (RA;AU) 
Studies of luminescence emission from some alkaline earth 
oxide crystals after pulsed electron irradiation, 11:13878 


(RA;AU) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIFORNIA 
Acid Rain 
Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 
Air Pollution 
Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 
Geothermal Resources 
Airborne temperature survey maps of heat flow anomalies for 
exploration geology, 11:13138 (J;US) 
Natural Gas Industry 
Daily dispatching of natural gas based on air quality 
(DDNGAQ). Final report, 11:12720 (R;US) 
CALIFORNIUM 249 TARGET 
Neon 22 Reactions 
Study on the product mass distributions of reactions leading to 
composite systems with Z= 108, 11:15192 (RA;SU;In 
Russian) 
CALIFORNIUM 252 
Sales 
Radioactive materials production, 11:15438 (RA;US) 
Spontaneous Fission 
Verification of the Los Alamos theory of the prompt fission 
neutron spectrum, 11:15206 (RA;US) 
RIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALVERT CLIFFS-1 REACTOR 
Lusby, Maryland, USA 
Pressure Vessels 
Vessel Integrity Simulation Analysis (VISA) code sensitivity 
study, 11:13236 (R;US) 
CALVES 
Animal Growth 
Calf health and weight gain as related to climate, iron and 
immune status and disease treatment, 11:13491 (R;DK;In 
Danish) 
Health Hazards 
Calf health and weight gain as related to climate, iron and 
immune status and disease treatment, 11:13491 (R;DK;In 
Danish) 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 
Computer Codes 
TACAM. Decision table camac language, 11:15448 (R;UA;In 
Russian) 


Languages 
TACAM. Decision table camac language, 11:15448 (R;UA;In 
Russian) 


CANADA-INDIA REACTOR 
See CIRUS REACTOR 
CANADIAN AECB 
Canadian Atomic Energy Control Board. 
Hearings 

Assessment of the Atomic Energy Control Board consultation 

process, 11:13260 (R;CA) 
Regulations 

Assessment of the Atomic Energy Control Board consultation 
process, 11:13260 (R;CA) 

Worker and public safety, 11:13261 (R;CA;In French) 

Safety Standards 
Worker and public safety, 11:13261 (R;CA;In French) 
CANDU TYPE REACTORS 
Containment Systems 

CANDU containment systems - a regulatory perspective, 

11:13248 (R;CA) 
Fuel Channels 

THERMOSS: a thermohydraulic model of flow stagnation in a 

horizontal fuel channel, 11:13244 (R;CA) 
Loss of Coolant 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions, 11:13343 (R;CA) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Vol. 1. Analytical 
methods and results, 11:13344 (R;CA) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions. Executive summary, 11:13346 
(R;CA) 

Verification tests for GRAD, a computer program to predict 
nonuniform deformation and failure of Zr-2.5 wt percent Nb 
pressure tubes during a postulated loss-of-coolant accident, 

11:13309 (R;CA) 
Pressure Tubes 

Verification tests for GRAD, a computer program to predict 
nonuniform deformation and failure of Zr-2.5 wt percent Nb 
pressure tubes during a postulated loss-of-coolant accident, 
11:13309 (R;CA) 

Primary Coolant Circuits 

Report on tests using a flow visualization rig - two channel per 
pass configuration, 11:13249 (R;CA) 

Report on tests using a flow visualization rig - three channel 
per pass configuration, 11:13250 (R;CA) 

THERMOSS: a thermohydraulic model of flow stagnation in a 
horizontal fuel channel, 11:13244 (R;CA) 

Quality Assurance 

Experience in the application of NUSS and Canadian quality 
assurance standards for overseas CANDU projects, 11:13246 
(R;CA) 

Reactor Charging Machines 

Evolution of on-power fuelling machines on Canadian natural 

uranium power reactors, 11:13245 (R;CA) 
Reactor Cores 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions. Executive summary, 11:13346 
(R;CA) 

Reactor Licensing 

Recommended general safety requirements for nuclear power 

plants, 11:13342 (R;CA;In English and French) 
Safety Standards 

Recommended general safety requirements for nuclear power 

plants, 11:13342 (R;CA;In English and French) 
Steam Generators 

Steam generator tube performance. Experience with water- 

cooled nuclear power reactors during 1982, 11:13228 (R;CA) 
CANINES 
See DOGS 





CANIS LATRANS 
Energy Transfer 


CANIS LATRANS 
See COYOTES 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANOPIES 
Energy Transfer 
Canopy radiative transfer models for spherical and known leaf 
inclination angle distributions: a test in an oak-hickory forest, 
11:14519 (J;GB) 
Reflectivity 
Canopy radiative transfer models for spherical and known leaf 
inclination angle distributions: a test in an oak-hickory forest, 
11:14519 (J;GB) 
CAPITAL COSTS 
See CAPITALIZED COST 
CAPITALIZED COST 
Forecasting 
Forecasting the cost of capital projects using labor and 
producer price indexes, 11:13193 (R;US) 
CARBAMIC ACID ESTERS 
Chemical Preparation 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethy]l)phosphine oxide ligands, 
11:13809 (J;US) 
Molecular Structure 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 


DIAMONDS 
GRAPHITE 


Catalytic Effects 

Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 

Equations of State 

Which equation of state for carbon in detonation products?, 

11:14373 (RA;US) 
Neutron Reactions 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Pion Plus Reactions 

Low energy 77 inelastic scattering from nuclei to the 

continuum, 11:15149 (J;US) 
Pion Reactions 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Possibility of inelasticity partial coefficient K sub gamma 
determination in pi-C and pi-Pb interactions at 10 to the 14th 
power eV (experiment PAMIR 1), 11:14895 (RA;US) 

Porosity 

Pore size, shape, growth, and the kinetics of structural changes 

in glass-like carbons, 11:13736 (R;US) 
Proton Reactions 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

CARBON 11 
Tissue Distribution 

Synthesis and biodistribution of no-carrier-added [1- 

'\C]putrescine, 11:13894 (J;US) 
CARBON 12 
Nuclear Reaction Analysis 

Nuclear microprobe examination of radioactive materials, 

11:13779 (R;GB) 
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CARBON 12 REACTIONS 
Fission 
Angular momentum bearing modes and nuclear structure 
effects in '*C-induced fission, 11:15179 (RA;US) 
Heavy Ion Fusion Reactions 
Determination of an effective radius from the gamma-ray 
multiplicities in fusion reactions, 11:15233 (J;US) 
Quasi-Fission 
Study of large angular momentum induced deformation of 
87Ga, 11:15161 (RA;US) 
Spallation 
Intermediate mass fragment emission, 11:15190 (RA;US) 
CARBON 12 TARGET 
Carbon 12 Reactions 
Determination of an effective radius from the gamma-ray 
multiplicities in fusion reactions, 11:15233 (J;US) 
Oxygen 16 Reactions 
Azimuthal correlations between light particles emitted in '*O 
induced reactions on '*C and 1% Au at 400 MeV, 11:15151 
G;NL) 
Proton Reactions 
Energy dependence of deformation parameters in the *C(p,p’) 
122C reaction, 11:15148 (J;US) 
CARBON 13 
Hypernuclei 
Definitive tests of the 2-nuclear spin-orbit splitting, 11:15147 
(J;US) 
Nuclear Reaction Analysis 
Nuclear microprobe examination of radioactive materials, 
11:13779 (R;GB) 
CARBON 13 TARGET 
Kaon Minus Reactions 
Definitive tests of the 2-nuclear spin-orbit splitting, 11:15147 
(J;US) 
CARBON 14 
Performance 
High by precise measurements of cosmogenic radiocarbon 
abundance by complex of scintillation equipments, 11:14845 
(RA;US) 
Radicactive Waste Processing 
Concept of off-gas purification in reprocessing plants, 11:12831 
(TG;US) 
Scintillation Counters 
High by precise measurements of cosmogenic radiocarbon 
abundance by complex of scintillation equipments, 11:14845 
(RA;US) 
CARBON 14 COMPOUNDS 
Catalogs 
Amersham research products 1985/1986, 11:13886 (R;DE) 
Oxidation 
Betaine synthesis in chenopods: localization in chloroplasts, 
11:14631 (J;US) 
CARBON DIOXIDE 
Absorption 
Process for the removal of CO2 and/or HeS from gases, 
11:13801 (TG;US) 
Adsorption 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Chemical Reaction Yield 
Experimental evaluation of firing pulverized coal in a CO2/O2 
atmosphere, 11:12650 (R;US) 
Desorption 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Environmental Impacts 
Definition and characterization of data needs to describe the 
potential effects of increased atmospheric CO2 on marine 
fisheries from the northeast Pacific Ocean, 11:14449 (R;US) 
Gas Generators 
Furnace for greenhouses-CO2 production from charcoal, 
11:13558 (RA;NO;In Norwegian) 
Meetings 
Recovering carbon dioxide from man-made sources: 
proceedings of a workshop , 11:12671 (R;US) 
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Photochemical Reactions 
Methanol production from carbon dioxide and water vapor in 
a photochemical reactor, 11:12954 (RA;US) 
Recovery 
Recovering carbon dioxide from man-made sources: 
proceedings of a workshop , 11:12671 (R;US) 
Reduction 
In vivo and in vitro multinuclear magnetic resonance studies of 
the energy metabolism of methanogens. Annual report, April 
1984-April 1985, 11:12982 (R;US) 
Solubility 
Synthesis gas solubility in Fischer-Tropsch slurry. Annual 
report, October 1984-September 1985 (Solubility in n- 
eicosane and n-octacosane at 3 temperatures and 5 
pressures), 11:12866 (R;US) 
Synthesis 
Preliminary technical and economic evaluation of a low- 
temperature thermochemical biomass gasification process. 
Final report, May 1984-January 1985, 11:12874 (R;US) 
Waste Product Utilization 
Recovering carbon dioxide from man-made sources: 
proceedings of a workshop , 11:12671 (R;US) 
CARBON DIOXIDE LASERS 
Laser remote sensing of atmospheric pollutants. Final report, 
October 1, 1983-September 30, 1984, 11:14446 (R;US) 
Operation 
Coupled high power waveguide laser research. Final report, 1 
June 1984-31 May 1985, 11:13936 (R;US) 
Performance Testing 
Dismantling of metallic components of a concrete structure 
with a laser beam, 11:13230 (R;LU;In Italian) 
Uses 
Laser as a tool in sensitivity testing of explosives, 11:14345 
(RA;US) 
Waveguides 
Coupled high power waveguide laser research. Final report, 1 
June 1984-31 May 1985, 11:13936 (R;US) 
CARBON FLUORIDES 
Electron Attachment 
Microwave absorption technique for studying secondary 
electron processes, 11:13848 (RA;AU) 
CARBON IONS 
Nuclear Reactions 
Effect of relative nuclear size on nucleus-nucleus interactions, 
11:14933 (RA;US) 
CARBON ISOTOPES 


See also CARBON 11 
CARBON 12 
CARBON 13 
CARBON 14 


Abundance 
Radiocarbon content in the annual tree rings during last 150 
years and time variation of cosmic rays, 11:14846 (RA;US) 
CARBON MONOXIDE 
Adsorption 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Chemical trapping and ir studies of CO/He surface species. 
First quarterly report, September-November 1985, 11:12543 
(R;US) 
Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 
(J;US) 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Crystal Structure 
Structures and phase diagrams of N2 and CO to 13 GPa by x- 
ray diffraction, 11:13746 (J;US) 
Crystal-Phase Transformations 
Structures and phase diagrams of N2 and CO to 13 GPa by x- 
ray diffraction, 11:13746 (J;US) 
Desorption 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 
(J;US) 


CASCADE (EXTRACTION) 
Diagnosis 


Detection 

Development of a low cost NDIR (non-dispersine infrared 
detection) CO monitor. Final report May 83-Aug 84, 
11:14492 (R;US) 

Hydrogenation 

Cation promotion effects in zeolite-supported F-T catalysts. 9th 
quarterly report, September-November 1985, 11:12865 
(R;US) 

Chemical trapping and ir studies of CO/He2 surface species. 
First quarterly report, September-November 1985, 11:12543 
(R;US) 

Photochemical Reactions 

Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 

(J;US) 
Photochemistry 

Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 
(J;US) 

CARBON MONOXIDE LASERS 

Laser remote sensing of atmospheric pollutants. Final report, 
October 1, 1983-September 30, 1984, 11:14446 (R;US) 

CARBONATE MINERALS 
Quantitative Chemical Analysis 

Near-infrared spectrophotometric methods development with a 
limited number of samples: Application to carbonate in 
geological samples, 11:13796 (J;US) 

CARBONATES 
See also CALCIUM CARBONATES 
LITHIUM CARBONATES 


POTASSIUM CARBONATES 
SODIUM CARBONATES 


Adsorption 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
Chemical Preparation 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethy])dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
Infrared Spectra 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethy])dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
Nuclear Magnetic Resonance 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Catalytic Effects 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
Decomposition 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
CARBOXYLIC ACIDS 


See also AMINO ACIDS 
DICARBOXYLIC ACIDS 


Liquid Column Chromatography 
Detection of organic acids in atmospheric precipitation, 
11:14447 (R;US) 
Production 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
CARCINOMAS 
Diagnosis 
Carcinoma of the thyroid. Preoperative diagnostic and 
prognostic factors, 11:14648 (R;SE) 
CAROLINA POWER LIGHT ROBINSON-2 REACTOR 
See ROBINSON-2 REACTOR 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 





CASCADE REACTORS 
First Wall 


CASCADE REACTORS 
First Wall 
Recondensation of vaporized material in the Cascade ICF 
reactor, 11:15404 (R;US) 
CASCADE SHOWERS 


Experiment Pamir-3. Coplanar emission of high energy 
gamma-quanta at interaction of hadrons with nuclei of air 
atoms at energies above 10 to the 7th power GeV, 11:14932 
(RA;US) 

Detection 


Response of a scintillation counter below an emulsion chamber 
to heavy nucleus interactions in the chamber, 11:14923 
(RA;US) 

Energy 

Enexzy spectra of protons and nuclei of primary cosmic rays in 

the energy region 10 TeV/particle, 11:14941 (RA;US) 
Conservation 


Multiplicity distributions in interaction models used for cascade 
simulations, 11:14899 (RA;US) 
Kinematics 


Effect of relative nuclear size on nucleus-nucleus interactions, 
11:14933 (RA;US) 
Simulation 
Multiplicity distributions in interaction models used for cascade 
simulations, 11:14899 (RA;US) 
Spatial Distribution 
Experiment Pamir-3. Coplanar emission of high energy 
gamma-quanta at interaction of hadrons with nuclei of air 
atoms at energies above 10 to the 7th power GeV, 11:14932 
(RA;US) 
CASKS 
Fins 
Verification of the performance of impact limiting fins for 
transportation containers, 11:13919 (R;CA) 


ions 
Specifications and characteristics of PE vessels for liquid 
scintillation counter, 11:14612 (RA;CS;In Czech) 
CASTING 
Technology development of thin strip metal casting: feasibility 
study. Final report, 11:13535 (R;US) 
CATALYSIS 
See also HETEROGENEOUS CATALYSIS 
Molecular Models 
Correlation between catalytic activity and bonding and 
coordination number of atoms and molecules on transition 
metal surfaces: theory and experimental evidence, 11:15021 
(J;US) 
Viscosity 
Viscosity damping in enzyme catalysis, 11:14619 (R;IT) 
CATALYSTS 
Chemical Composition 
Effect of water on the iron-catalyzed Fischer-Tropsch 
synthesis, 11:12867 (R;US) 
ion 
Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983, 11:12537 (R;US) 
Comparative Evaluations 
Concepts for improved liquefaction of coal, 11:12569 (RA;US) 
Deactivation 
Assessment of the impact of delayed deashing and 
subbituminous coal processing on hydrotreating catalyst 
performance, 11:12554 (RA;US) 
Catalyst activity and life in liquid phase methanol, 11:12597 
(RA;US) 
Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 11:12555 (RA;US) 

Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 

11:12540 (R;US) 

Deactivation in hydrotreater catalysts: the distribution of 
fouling components, 11:12546 (RA;US) 

Methanol synthesis from coal-derived synthetic gas, 11:12595 
(RA;US) 
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Research into mass transfer, oil and catalyst degradation in 
liquid phase methanol, 11:12598 (RA;US) 
erformance 


Catalyst activity and life in liquid phase methanol, 11:12597 
(RA;US) 
Concepts for improved liquefaction of coal, 11:12558 (RA;US) 
Performance Testing 
Advanced coal liquefaction catalyst development. Topical 
report Ebullated bed testing, 11:12534 (R;US) 
Catalysts for gasification of biomass, 11:12879 (J;US) 
Low temperature methanol catalyst, 11:12596 (RA;US) 
Regioselective hydrogenation of polynuclear heteroaromatic 
compounds catalyzed by polymer-supported transition metal 
complexes: initial rates, mechanism of reduction, model coal 
liquid experiment, role of P-cresol in rate enhancement of 
nitrogen ring reduction, catalytic transfer hydrogenation, 
11:12550 (RA;US) 
Promoters 
Cation promotion effects in zeolite-supported F-T catalysts. 9th 
quarterly report, September-November 1985, 11:12865 
(R;US) 
Research Programs 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
Sintering 
Application of x-ray diffraction techniques to study the 
sintering of catalysts, 11:13715 (BA;US) 
Specificity 
Cation promotion effects in zeolite-supported F-T catalysts. 9th 
quarterly report, September-November 1985, 11:12865 
;US 
Surface Area 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 
X-Ray Diffraction 
Application of x-ray diffraction techniques to study the 
sintering of catalysts, 11:13715 (BA;US) 
CATALYTIC CONVERTERS 
Technology Assessment 
Technology indicators based on patent data: three case studies. 
Phase 2 report. Development and application of indicators, 
11:13601 (R;US) 
CATION EXCHANGE CAPACITY 


See CATIONS 
ION EXCHANGE 


CATIONS 
See also HYDROGEN IONS | PLUS 
Photochemical Reactions 
Importance of bound divalent cations to the tyrosine 
deprotonation during the photocycle of bacteriorhodopsin, 
11:14626 (J;US) 
CAULIFLOWER 
See BRASSICA 
CAUSTIC FLOODING 
Additives 
Chromatographic transport of alkaline buffers through 
reservoir rock, 11:12673 (R;US) 
Bench-Scale Experiments 
Chromatographic transport of alkaline buffers through 
reservoir rock, 11:12673 (R;US) 
CAVITIES 


See also BOREHOLES 
SALT CAVERNS 


Ground Motion 
Dynamic response of rock reinforcement in a cavity under 
internal blast loading: an add-on test to the pre-mill yard 
event, 11:14431 (R;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Tuning 
RF cavities with transversely biased ferrite tuning, 11:14058 
(J;US) 
C8A (BROOKHAVEN COLLIDING BEAM ACCELERATO 
See ISABELLE STORAGE RINGS 
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CEA-ADL DUAL ALKALI PROCESS 
Performance 
Effects of magnesium and chloride ions on limestone dual- 
alkali-system performance, 11:12574 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL MEMB 
Biophysics 
Importance of bound divalent cations to the tyresine 
deprotonation during the photocycle of bacteriorhodopsin, 
11:14626 (J;US) 
Intrinsic curvature hypothesis for biomembrane lipid 
composition: a role for nonbilayer lipids, 11:14651 (J;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 


Fermentation 
Biomass measurement in solid-state fermentations using '*N 
mass spectrometry, 11:12989 (J;US) 


ysis 
Modeling reaction pathways in pyrolysis of cellulose, 11:13898 
(R;US) 
Pyrolysis of cellulose: an introduction to the literature, 
11:12979 (R;US) 
CEMENTS 
Fluid Flow 
Method for the rapid determinations of the flow characteristics 
of bulk materials, 11:15034 (TJ;GB) 
Kilns 
Hazardous waste incineration in industrial processes: cement 
and lime kilns, 11:14465 (R;US) 
CENTAURO-TYPE EVENTS 
Bubbles 
SU(2) x U(1) vacuum and the Centauro events, 11:14919 
(RA;US) 
Fireballs 
SU(2) x U(1) vacuum and the Centauro events, 11:14919 
SU-2 Groups . 
SU(2) x U(1) vacuum and the Centauro events, 11:14919 


Design of small chip-fired heat plants, 11:14002 (RA;NO;In 
Norwegian) 

Examples of bigger chips and bark incineration plants, 11:14000 
(RA;NO;In Norwegian) 

Fuel Substitution ; 

Experiences from a straw-fired heating plant, 11:14005 
(RA;NO;In Norwegian) 

Sale of energy from the wood product industry, 11:13571 
(RA;NO;In Norwegian) 


Firing with fuel pellets in heating-plants, 11:14006 (RA;NO;In 
Norwegian) 
CENTRAL NERVOUS SYSTEM 


Late effects on CNS of low. dose levels of X-rays administered 
during early fetogenesis, 11:14697 (RA;DE) 
NUCLEAR EN ATUCHA REACTOR 
See ATUCHA REACTOR 
CENTRIFUGAL PUMPS 
Void Fraction 
Study of the air-water two-phase centrifugal pump by 
resistivity probe measurement of void fraction (I): 
measurement of void fraction distribution, 11:13965 (TJ;GB) 
CERAMIC MELTERS 
Control Systems 
Modelling and control of a glass melting furnace, 11:13704 
(R;FI) 
Research 


Programs 
LFCM vitrification technology. Quarterly progress report, 
January-March 1985, 11:12822 (R;US) 
CERAMICS 


Driving force for sintering of particles with anisotropic surface 
energies, 11:13710 (J;US) 


Radiation Injuries 


Brazing of large-diameter ceramic rings to niobium using an 
active metal ticusil process, 11:13709 (J;US) 


Driving force for sintering of particles with anisotropic surface 
energies, 11:13710 (J;US) 


Development of a solidification process of alpha-bearing 

wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
Mechanical Properties 

Development of a solidification process of alpha-bearing 

wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
Microstructure 

Development of a solidification process of alpha-bearing 

wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
Porosity 

Development of a solidification process of alpha-bearing 

wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
Sintering 

Driving force for sintering of particles with anisotropic surface 
energies, 11:13710 (J;US) 

Strengthening and strength uniformity of structural ceramics. 
Final report, February 1, 1981-January 31, 1985, 11:13692 
(R;US) 

Stress Corrosion 

High temperature stress corrosion cracking in ceramics, 

11:13700 (R;US) 
Surface Energy 

Driving force for sintering of particles with anisotropic surface 

energies, 11:13710 (J;US) 
Temperature Effects 

Brazing of large-diameter ceramic rings to niobium using an 

active metal ticusil process, 11:13709 (J;US) 
Uses 

Ceramics for electric power-generating systems. Final report, 

11:13698 (R;US) 
Vapor Deposited Coatings 

Deposition and properties of zinc telluride and cadmium zinc 

telluride films, 11:13748 (J;US) 
Yield Strength 

Strengthening and strength uniformity of structural ceramics. 
Final report, February 1, 1981-January 31, 1985, 11:13692 
(R;US) 


See also MAIZE 
RICE 


Drying 
Cereals drying in Brazil using alternative fuels, 11:13543 
(RA;DE;In German) 
Radionuclide Kinetics 
Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 11:14534 
(RA;AT) 
Solar Drying 
Solar system for low-temperature agricultural applications, 
11:13017 (RA;US) 
CEREBELLUM 
Biological Radiation Effects 
Immunohistochemical studies on effects of low-dose postnatal 
X-radiation on the developing mouse cerebellum, 11:14689 
(RA;DE) 
CEREBRAL CORTEX 
Biological Radiation Effects 
Sensitive period for histogenetic disorders of the cerebral 
cortex induced by low-dose radiation in mice, 11:14692 
(RA;DE) 
Perinatal Irradiation 
Quantitative histologic study on confusion of the cerebellar 
cortex architecture in perinatally irradiated mice, 11:14698 
(RA;DE) 
Radiation Injuries 
Quantitative histologic study on confusion of the cerebellar 
cortex architecture in perinatally irradiated mice, 11:14698 
(RA;DE) 
CEREBRUM 
See also CEREBRAL CORTEX 





CEREBRUM 
Biological Radiation Effects 


Biological Radiation Effects 
Biochemical analysis of cerebrum of fetal rat X-irradiated in 
utero - content and composition of DNA, superoxide 
dismutase and lipid peroxide, 11:14700 (RA;DE) 
CERIUM 142 TARGET 
Alpha Reactions 
Coupled channel analysis of the '*?Ce (a,a)'*#Ce* reaction: 
study of a vibrational-rotational transition nucleus, 11:15170 
(R;BR;In Portuguese) 
CERIUM ADDITIONS 
Optical Properties 
Energy transfer and non-linear optical properties at near 
ultraviolet wavelengths: rare earth 4f->5d transitions in 
crystals and glasses. Progress report, June 1, 1985-May 31, 
1986 (Ce-doped CaF: and LiYF,), 11:13731 (R;US) 
CERIUM SILICIDES 
Neutron Diffraction 
Polarized-neutron study of the paramagnetic scattering from 
CeCueSie, 11:13759 (J;US) 
Paramagnetism 
Polarized-neutron study of the paramagnetic scattering from 
CeCueSie, 11:13759 (J;US) 
CERN LINAC 
Ion Beam Injection 
A compact heavy ion RFQ preaccelerator for use at the 
CERN Linac I, 11:14133 (J;US) 
Quadrupole Linacs 
A compact heavy ion RFQ preaccelerator for use at the 
CERN Linac I, 11:14133 (J;US) 
CESIUM 
Adsorption 
Near field sorption data for cesium and strontium, 11:12758 
(R;GB) 
Diffusion 
Electrolyte diffusion in compacted montmorillonite engineered 
barriers, 11:12816 (R;US) 
Distribution Functions 
Distribution coefficient concept and aspects on experimental 
distribution studies, 11:14606 (R;SE) 
Leaching 

Investigation of the elution by seawater of cesium and 

strontium from loaded clinoptilolite, 11:12756 (R;GB) 
CESIUM 119 
Decay 

Nuclear spectroscopy of radioisotopes produced by heavy-ion 

reactions, 11:15173 (RA;JP) 
CESIUM 134 
Environmental Transport 

Inventories and sorption-desorption trends of radiocesium and 
radiocobalt in James River estuary sediments, 11:14607 
(J;US) 

CESIUM 137 
Distribution Functions 

Peat: a natural repository for low-level radioactive waste, 

11:12764 (R;US) 
Environmental Transport 

Inventories and sorption-desorption trends of radiocesium and 
radiocobalt in James River estuary sediments, 11:14607 
(J;US) 

Ion Exchange Chromatography 

Recovery of cesium-137 from radioactive waste solutions with 

a new complex inorganic ion exchanger, 11:12781 (RA;XA) 
Radioecological Concentration 

Strontium-90 and cesium-137 in total diet (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14535 
(RA;JP) 

Strontium-90 and cesium-137 in rice (producing districts) (from 
Oct. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14536 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from Sep. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14537 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from Apr. 1981 to Nov. 1981). 
Environmental and dietary materials, 11:14538 (RA;JP) 
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Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from June 1981 to Oct. 1981). 
Environmental and dietary materials, 11:14539 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from Apr. 1981 to Sep. 1981). Environmental and dietary 
materials, 11:14540 (RA;JP) 

Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 11:14541 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Jul. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14542 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from May 1981 to Nov. 1981). Environmental and 
dietary materials, 11:14543 (RA;JP) 

Strontium-90 and cesium-137 in sea fish (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14600 
(RA;JP) 

Strontium-90 and cesium-137 in freshwater fish (from Jul. 1981 
to Dec. 1981). Environmental and dietary materials, 11:14601 
(RA;JP) 

Strontium-90 and cesium-137 in shellfish (from Sep. 1981 to 
Nov. 1981). Environmental and dietary materials, 11:14602 
(RA;JP) 

Strontium-90 and cesium-137 in seaweeds. Environmental and 
dietary materials, 11:14603 (RA;JP) 

Recovery 

Recovery of cesium-137 from radioactive waste solutions with 

a new complex inorganic ion exchanger, 11:12781 (RA;XA) 
Sorption 

Peat: a natural repository for low-level radioactive waste, 

11:12764 (R;US) 
Uptake 

Study of radiocesium-137 uptake in aquatic animals and plants, 

11:14604 (R;TH;In Thai) 
CESIUM COMPOUNDS 
Chemical Preparation 

Alkali-metal intercalates of layered yttrium chloride oxide and 

their hydration reactions, 11:13810 (J;US) 
Crystal Structure 

Alkali-metal intercalates of layered yttrium chloride oxide and 

their hydration reactions, 11:13810 (J;US) 
Diffusion 

Efficacy of argillaceous minerals used as a migration barrier in 

a geological waste repository, 11:12784 (RA;XA) 
Ion Exchange Chromatography 

Evaluation of zeolite mixtures for decontaminating high- 
activity-level water at the Three Mile Island unit 2 nuclear 
power station, 11:13885 (RA;XA) 

Ion-exchange properties of zeolites and their application to 
processing of high-level liquid waste, 11:12783 (RA;XA) 

CESIUM IONS 
Beam Dynamics 
A four beam cesium injector for MBE-4, 11:14117 (J;US) 
Ion-Atom Collisions 

Surface production of negative hydrogen ions. Annual report, 

June 1, 1984-May 31, 1985, 11:14980 (R;US) 
CESIUM ISOTOPES 


See also CESIUM 119 
CESIUM 134 
CESIUM 137 


Ecological Concentration 
Long-term declines in radiocesium of two sympatric snake 
populations, 11:14562 (J;GB) 
CESR STORAGE RING 
Beam-Beam Interactions 
The dependence of single particle stability on net chromaticity 
in CESR, near Q/eta/ = 9 + 1/3, 11:14190 (J;US) 
CHALCOGENIDES 
Crystal Defects 
Defects and charge density waves in irradiated layer and chain 
compounds, 11:13839 (R;FR) 
CHALKS 
See LIMESTONE 
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CHARCOAL 
Combustion 
Combustion of charcoal breeze mixed with wood chips in a 
conventional stoker fed boiler, 11:12658 (R;NO;In 
Norwegian) 
CHARGE EXCHANGE 
Inelastic charge-exchange contribution constant at large X and 
superhigh energies, 11:14906 (RA;US) 
Differential Cross Sections 
Laboratory studies of atomic collision processes of importance 
in planetary atmospheres. Annual Status Report, 11:14947 
(R;US) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 


See also ALPHA PARTICLES 
IONS 


Angular Distribution 
Bi-directional charged particle telescope to observe flux, 
energy spectrum and angular distribution of relativistic and 
non-relativistic particles, 11:14859 (RA;US) 
Energy Spectra 
Bi-directional charged particle telescope to observe flux, 
energy spectrum and angular distribution of relativistic and 
non-relativistic particles, 11:14859 (RA;US) 
Evaporation 
How are particle production, nucleon emission and target 
fragment evaporation processes interrelated in hadron- 
nucleus collisions?, 11:14912 (RA;US) 
Flux Density 
Bi-directional charged particle telescope to observe flux, 
energy spectrum and angular distribution of relativistic and 
non-relativistic particles, 11:14859 (RA;US) 
Particle Beams 
Analysis of the dynamic behavior of an intense charged- 
particle beam using the semigroup approach. Doctoral thesis, 
11:15296 (R;US) 
Telescope Counters 
Bi-directional charged particle telescope to observe flux, 
energy spectrum and angular distribution of relativistic and 
non-relativistic particles, 11:14859 (RA;US) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARGED-PARTICLE TRANSPORT 
Kerma 
Kinematic kerma factors, 11:15248 (RA;US) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
Photoproduction 
Lifetimes, cross sections, and production mechanisms of 
charmed particles produced by 20-GeV photons, 11:15045 
(J;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Chemical Composition 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Chemical Reaction Yield 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Modeling reaction pathways in pyrolysis of cellulose, 11:13898 
(R;US) 
Combustion 
Group combustion of coal particles. Quarterly progress report, 
September 15-December 15, 1985, 11:12655 (R;US) 
Density 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Gasification 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 


Porosity 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Structural Chemical Analysis 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656(R;US) ~~ 
CHEMICAL ANALYSIS 


See also ACTIVATION ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 


Absorption Spectroscopy 

FT-IR advantage counter to the Jacquinot or throughput 
advantage* (Editor’s Note: May we call this the Hirschfeld 
advantage?), 11:13799 (J;US) 

Infrared Spectra 

FT-IR advantage counter to the Jacquinot or throughput 
advantage* (Editor’s Note: May we call this the Hirschfeld 
advantage?), 11:13799 (J;US) 

Sample area optimization in a diffuse reflectance near-infrared 
spectrophotometer, 11:13798 (J;US) 

CHEMICAL EXPLOSIONS 
Detonations 

Model solution for nonideal one-dimensional detonation waves, 

11:14363 (RA;US) 
Monitoring 

Wedges used for film cassette protection. Memorandum report, 

11:14337 (R;US) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 

PETN 
SHAPED CHARGES 
TATB 
TETRYL 
TNT 
Combustion Products 

Determination of effective adiabatic exponent of explosive 

products under lateral slipping detonation, 11:14433 (TG;US) 
Crystallization 

PEX energetic liquid carriers: attempts to crystallize, 11:13821 

(R;US) 
Decomposition 

Fast spectrographic analysis of laser initiated decomposition 
reactions in explosives, 11:14425 (RA;US) 

Molecular mechanism for the initiation of secondary 
explosives. Influence of a shock light-coupling, 11:14366 
(RA;US) 

Quantum chemical studies of energetic materials, 11:14364 
(RA;US) 

Detonations 

Calculation of detonation products by means of the CS hard- 
sphere equation of state, 11:14356 (RA;US) 

Calculation of the blasting performance of some commercial 
explosives, 11:14359 (RA;US) 

Cavity collapse in energetic materials, 11:14385 (RA;US) 

Comparison of experimental data on detonation velocity and 
Chapman-Jouguet pressure vs initial HE density with 
predictions from Ree’s model equation of state, 11:14407 
(RA;US) 

Compressive reaction in porous beds of energetic materials, 
11:14415 (RA;US) 

Computational investigation of the effect of shielding in 
mitigating shock initiation stimuli produced by impact, 
11:14427 (RA;US) 

Deflagration-to-detonation transition (DDT), 11:14424 
(RA;US) 

Derivation of the P?T detonation criterion, 11:14396 (RA;US) 

Derivatives of the Chapman-Jouguet state, 11:14353 (RA;US) 

Determination of effective adiabatic exponent of explosive 
products under lateral slipping detonation, 11:14433 (TG;US) 

Determination of transient and kinetic characteristics in 
simulating RDX/TNT 50/50 charge initiation, 11:14406 
(RA;US) 

Determination of reaction rates in intermolecular explosives 
using the electromagnetic particle velocity gauge, 11:14430 
(RA;US) 





CHEMICAL EXPLOSIVES 
Detonations 


Detonation properties of condensed explosives computed with 
the VLW equation of state, 11:14355 (RA;US) 

Detonation in tungsten-loaded HMX, 11:14358 (RA;US) 

Detonation behavior of emulsion explosives containing glass 
microballoons, 11:14360 (RA;US) 

Detonation reaction of heterogeneous composite explosive, 
11:14362 (RA;US) 

Detonation behavior of LX-14 and PBX-9404: theoretical 
aspect, 11:14372 (RA;US) 

Detonation properties of high explosives calculated by revised 
Kihara-Hikita equation of state, 11:14375 (RA;US) 

Detonation temperature of nitromethane and some solid high 
explosives, 11:14376 (RA;US) 

Detonation products of insensitive cast high explosives, 
11:14378 (RA;US) 

Displacement gradient method for measuring detonation 
parameters using flash X-ray photography, 11:14338 
(RA;US) 

E.O.S. of detonation products obtained from symmetrical 
deflection of liners investigated by laser interferometry 
techniques, 11:14380 (RA;US) 

Effect of RDX particle size on the shock sensitivity of cast 
PBX formulations, 11:14369 (RA;US) 

Effect of some additives on the closed bomb burning and 
ignitability of RDX/TNT (60/40), 11:14413 (RA;US) 

Effects of material microstructure on the shock sensitivity of 
porous granular explosives, 11:14382 (RA;US) 

Electron density distribution analysis for nitroguanidine, 
11:14365 (RA;US) 

Equation of state for detonation products, 11:14354 (RA;US) 

Equations of state of detonation products and their 
incorporation into the QUATUOR code, 11:14352 (RA;US) 

Experimental studies concerning the response of intermediate 
explosives to thermal stimuli, 11:14395 (RA;US) 

Experimental study of spherically diverging detonation waves, 
11:14401 (RA;US) 

Experimental studies of chemical reactivity during shock 
initiation of hexanitrostilbene, 11:14420 (RA;US) 

Experiments and numerical stimulation of high explosive 
delayed and lowered detonation, 11:14428 (RA;US) 

Explosive initiation by very small conical shaped charge jets, 
11:14394 (RA;US) 

Fast spectrographic analysis of laser initiated decomposition 
reactions in explosives, 11:14425 (RA;US) 

Generalized C-J condition for simple axial flow with a 
spherical shock front: its application to the slurry explosives, 
11:14405 (RA;US) 

Growth and decay of explosive deflagrations in munitions in 
simulated factory accident scenarios, 11:14343 (RA;US) 

Hot spot production by moving dislocations in a rapidly 
deforming crystalline explosive, 11:14422 (RA;US) 

Hugoniots and reaction rates from EMV gauge measurements 
and Lagrange analysis, 11:14399 (RA;US) 

Influence of formulation variables on the growth of reaction in 
plastic bonded explosives, 11:14392 (RA;US) 

Influence of tests conditions on the ballistic classification of 
explosives, 11:14419 (RA;US) 

Intermolecular explosives, 11:14361 (RA;US) 

Jet initiation of solid explosives, 11:14342 (RA;US) 

Jones-Wilkins-Lee equation of state for HBX-1, 11:14379 
(RA;US) 

Laser as a tool in sensitivity testing of explosives, 11:14345 
(RA;US) 

Measurement of detonation temperature of condensed 
explosives with two color-optical fiber pyrometer, 11:14377 
(RA;US) 

Measurement of two-dimensional shock wave velocities and a 
composite-probe, 11:14402 (RA;US) 

Model for shock initiation of porous propellants by ramp- 
induced compression processes, 11:14418 (RA;US) 

Modeling 1-D deflagration to detonation transition (DDT) in 
porous explosive, 11:14370 (RA;US) 

Modeling granular explosive detonations with shear band 
concepts, 11:14421 (RA;US) 

Modeling heterogeneous high explosive burn with an explicit 
hot-spot process, 11:14384 (RA;US) 
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Modeling of reaction buildup processes in shocked porous 
explosives, 11:14416 (RA;US) 

Modeling the deflagration to detonation transition in porous 
beds of propellant, 11:14417 (RA;US) 

Modelling of DDT in granular explosives, 11:14386 (RA;US) 

Models of explosively driven metal, 11:14381 (RA;US) 

Molecular mechanism for the initiation of secon 
explosives. Influence of a shock light-coupling, 11:14366 
(RA;US) 

New computed results for projectile-impact shock initiation of 
solid explosives, 11:14350 (RA;US) 

Numerical simulation of jet penetration of HMX and TATB 
explosives, 11:14411 (RA;US) 

Paramagnetic decomposition products from energetic materials, 
11:14391 (RA;US) 

Pressure-shear loading of PBX-9404, 11:14409 (RA;US) 

Pressure variation upon initiation of cast RDX/TNT 50/50 
charge by diverging shock wave, 11:14400 (RA;US) 

Quantum chemical studies of energetic materials, 11:14364 
(RA;US) 

Response of confined explosive charges to fragment impact, 
11:14408 (RA;US) 

Retonation phenomenon in solid explosives, 11:14403 (RA;US) 

Semi-analytical approach to shock initiation in heterogeneous 
explosives, 11:14371 (RA;US) 

Sensitivity and performance characterization of DINGU, 
11:14412 (RA;US) 

Sensitivity analysis of the ideal detonation state to errors in 
molecular properties and intermolecular force parameters, 
11:14414 (RA;US) 

Shock desensitization of PBX-9404 and Composition B-3, 
11:14393 (RA;US) 

Shock initiation of TATB and HMX explosive compositions, 
11:14368 (RA;US) 

Shock initiation of HNAB by electrically driven flyer plates, 
11:14397 (RA;US) 

Shock sensitivity study of curable plastic bonded explosives, 
11:14347 (RA;US) 

Shock sensitivity and performance of several high explosives, 
11:14398 (RA;US) 

Simulating the initiation of high explosive by explosive trains, 
11:14346 (RA;US) 

Small divergent detonation theory for intermolecular 
explosives, 11:14429 (RA;US) 

Strain rate behavior of coarse HMX porous bed compaction, 
11:14423 (RA;US) 

Superposition of shock waves and reaction waves for the 
initiation of high explosive charges, 11:14410 (RA;US) 

Theoretical analysis of the shape of a steady axisymmetrical 
reactive shock front in cylindrical charges of high explosive. 
A curvature - diameter relationship, 11:14404 (RA;US) 

Theory of dense molecular fluid equations of state with 
application to detonation products, 11:14374 (RA;US) 

Time-resolved spectroscopic studies of detonating 
heterogeneous explosives, 11:14388 (RA;US) 

Use of the double pipe test to investigate the run-up and run- 
down from initiation in pneumatically loaded ANFO, 
11:14344 (RA;US) 

Which equation of state for carbon in detonation products?, 
11:14373 (RA;US) 


Electron Density 


Electron density distribution analysis for nitroguanidine, 
11:14365 (RA;US) 


Equations of State 


Derivatives of the Chapman-Jouguet state, 11:14353 (RA;US) 

Equations of state of detonation products and their 
incorporation into the QUATUOR code, 11:14352 (RA;US) 

Extensive application of WCA4 equation of state for 
explosives, 11:14351 (RA;US) 


PEX energetic liquid carriers: attempts to crystallize, 11:13821 
(R;US) 


Hot Spots 


Hot spot production by moving dislocations in a rapidly 
deforming crystalline explosive, 11:14422 (RA;US) 
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Mechanical 
Influence of formulation variables on the growth of reaction in 
plastic bonded explosives, 11:14392 (RA;US) 
Performance 
Calculation of the blasting performance of some commercial 
explosives, 11:14359 (RA;US) 
Detonation reaction of heterogeneous composite explosive, 
11:14362 (RA;US) 
Sensitivity and performance characterization of DINGU, 
11:14412 (RA;US) 
Shock sensitivity and performance of several high explosives, 
11:14398 (RA;US) 
Reaction Kinetics 
Determination of reaction rates in intermolecular explosives 
using the electromagnetic particle velocity gauge, 11:14430 
(RA;US) 
Shear Properties 
Pressure-shear loading of PBX-9404, 11:14409 (RA;US) 
Thermal Cycling 
PEX energetic liquid carriers: attempts to crystallize, 11:13821 
(R;US) 
CHEMICAL PLANTS 
Control Systems 
Multivariable and distributed control of nonlinear chemical 
processes using adaptive methods. Progress report, January 
1, 1985-December 31, 1988, 11:13781 (R;US) 


Optimization 
Multivariable and distributed control of nonlinear chemical 
processes using adaptive methods. Progress report, January 
1, 1985-December 31, 1988, 11:13781 (R;US) 
Process Control 
Sequential algorithm for decoupling of large interconnected 
chemical plants, 11:13912 (R;US) 


Sequential algorithm for decoupling of large interconnected 
chemical plants, 11:13912 (R;US) 
CHEMICAL POLISHING 
Drainage 


Optimization of the drainage design in mixed-bed units for 
condensate polishing plants, 11:13935 (TJ;GB) 


simulation of the METC Gasifier and Gas Cleanup 
System, 11:12532 (R;US) 
Flow Models 
Experimental evaluation of the residence time distribution in 
the Wilsonville dissolver using radioactive tracers, 11:12553 
(RA;US) 
Mixing 
Experimental evaluation of the residence time distribution in 
the Wilsonville dissolver using radioactive tracers, 11:12553 
(RA;US) 


Assessment of the impact of delayed deashing and 
subbituminous coal processing on hydrotreating catalyst 
performance, 11:12554 (RA;US) 

CHEMICAL WARFARE 
Smokes 
Using dust as a servant of war, 11:15424 (R;US) 
Test Facilities 

Cold regions logistic supportability testing of chemical, 
biological, and radiological defense equipment. Final report 
on test operations procedure, 11:15423 (R;US) 

CHEMICAL WASTES 
Data Base Management 
Nuclear and chemical waste management, 11:15431 (RA;US) 
Ground Disposal 
Modification of the Neubauer technique to assess toxicity of 
hazardous chemicals in soils, 11:14527 (J;US) 
Toxicity 
Modification of the Neubauer technique to assess toxicity of 
hazardous chemicals in soils, 11:14527 (J;US) 
Transport 
Computer/engineering applications, 11:15439 (RA;US) 
Waste Disposal 
Nuclear and chemical waste management, 11:15431 (RA;US) 


Waste 
Nuclear and chemical waste management, 11:15431 (RA;US) 
CHEMICALS 


See PIGMENTS 
SOLVENTS 


CHERENKOV COUNTERS 
Materials 
Silica aerogel Cerenkov counter, 11:14298 (R;JP;In Japanese) 
On-Line Systems 
Design and realization of on-line selection device of 
annihilations for PP experiment at 100 GeV, 11:14301 
(R;FR;In French) 
Particle Identification 
Design and realization of on-line selection device of 
annihilations for PP experiment at 100 GeV, 11:14301 
(R;FR;In French) 
Performance 
Silica aerogel Cerenkov counter, 11:14298 (R;JP;In Japanese) 
tions 


8 channel gas threshold Cherenkov counter, 11:14281 (R;SU;In 
Russian) 
Device for gas refractive index monitoring, 11:14279 (R;SU;In 
Russian) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 
Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
CHIMNEYS 
Fire Prevention 
Fire resistance tests of solid fuel fired fireplaces and chimneys, 
11:13999 (RA;NO;In Norwegian) 
CHINESE HAMSTER OVARY CELLS 


Saddle-point instability in models of chiral-symmetry breaking, 
11:15094 (J;US) 
CHLAMYDOMONAS 
Photosynthesis 
Biophotolysis of water: the light saturation curves, 11:12987 
(J;GB) 
CHLOR-ALKALI INDUSTRY 


See CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 


CHLORIDES 


See also ALUMINIUM CHLORIDES 
MAGNESIUM CHLORIDES 
RHODIUM CHLORIDES 
XENON CHLORIDES 
YTTRIUM CHLORIDES 


Air Pollution Control 
New methods of detecting chloride traces and application of 
these methods in the determination of atmospheric 
hydrochloric acid, 11:14460 (R;DE;In German) 
CHLORINATED AROMATIC HYDROCARBONS 
Combustion Products 
Products of thermal degradation of dielectric fluids. Interim 
report, November 1984-May 1985, 11:14489 (R;US) 
Gas Chromatography 
GC/matrix isolation/FTIR applications: analysis of PCBs, 
11:14498 (J;US) 
Laser Spectroscopy 
Direct infrared determination of PCB in transformer oil, 
11:14522 (R;US) 
CHLORINE 
Air Pollution 
Chlorine content of municipal solid waste from Baltimore 
County, Maryland and Brooklyn, New York, 11:13569 
(R;US) 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
Radiometric Analysis 
Neutron transmission measurement technique for verifying 
boron or chlorine composition in process vessel walls, 
11:13782 (R;US) 





CHLORINE 35 REACTIONS 
Compound-Nucleus Reactions 


CHLORINE 35 REACTIONS 
Compound-Nucleus Reactions 
High-spin states of *7Rh, 11:15164 (J;US) 
CHLORINE 37 REACTIONS 
Heavy Ion Fusion Reactions 
Experimental study of the shape equilibration and fission of the 
compound nucleus '*‘Ho accompanying alpha emission, 
: 11:15171 (R;DE;In German) 
Quasi-Fission 
Experimental study of the shape equilibration and fission of the 
compound nucleus '*'Ho accompanying alpha emission, 
11:15171 (R;DE;In German) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE IONS 
Electron-Ion Collisions 
Dielectronic recombination measurements of P**, S**, and 
Cl*, 11:15010 (J;US) 
CHLOROPHYLL 
Biosynthesis 
Chlorophyll biosynthesis and assembly into chlorophyll-protein 
complexes in isolated developing chloroplasts, 11:14630 
G;US) 
Complexes 
Chlorophyll biosynthesis and assembly into chlorophyll-protein 
complexes in isolated developing chloroplasts, 11:14630 
(J;US) 
ical Reactions 
Biphotonic origin of chlorophyll-a catalyzed water photolysis, 
11:12953 (RA;US) 


Photoisomerization of dimyristoylindigo: rates in various 
solvents, 11:13837 (J;CH) 
CHLOROPLASTS 
Autoradiography 
Chlorophyll biosynthesis and assembly into chlorophyll-protein 
complexes in isolated developing chloroplasts, 11:14630 
(J;US) 


Chlorophyll biosynthesis and assembly into chlorophyll-protein 
complexes in isolated developing chloroplasts, 11:14630 
(J;US) 

Photosynthesis 

Biophotolysis of water: the light saturation curves, 11:12987 

(J;GB) 
CHO CELLS 
Hybridization 

Coordinate amplification of metallothionein I and II genes in 
cadmium-resistant Chinese hamster cells: implications for 
mechanisms regulating metallothionein gene expression, 
11:14734 (J;US) 

Tolerance 

Coordinate amplification of metallothionein I and II genes in 
cadmium-resistant Chinese hamster cells: implications for 
mechanisms regulating metallothionein gene expression, 
11:14734 (J;US) 

CHOLINE 
Oxidation 

Betaine synthesis in chenopods: localization in chloroplasts, 

11:14631 (J;US) 
CHONDRITES 
Geologic Ages 

Clusters and cycles in the cosmic ray age distributions of 
meteorites, 11:14843 (RA;US) 

Cosmogenic Mn-53 in meteorites, 11:14847 (RA;US) 

Manganese 53 
Cosmogenic Mn-53 in meteorites, 11:14847 (RA;US) 
Radiation Doses 
Cosmogenic Mn-53 in meteorites, 11:14847 (RA;US) 
CHOPPERS (BEAM) 
See BEAM PULSERS 
CHROMATIC ABERRATIONS 
Corrections 

Applications of the second-order achromat concept to the 

design of particle accelerators, 11:14099 (J;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
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CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMIUM 
Air Pollution Monitoring 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
Corrosion 
Corrosion of alloys in mixed gases, 11:13627 (R;US) 
Hot corrosion of chromium in (Li/sub 0.62/K/sub 0.38/)2COs 
at 650°C, 11:13634 (R;US) 
Distribution 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
Energy Spectra 
Characterization of radiographic variables in the ultra-low to 
low energy range (5kV-S50kV), 11:13972 (RA;US) 
Long-Range Transport 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 
Redox Reactions 
Redox reactions involving chromium, plutonium, and 
manganese in soils, 11:14551 (RA;US) 
Soil Chemistry 
Redox reactions involving chromium, plutonium, and 
manganese in soils, 11:14551 (RA;US) 
Superlattices 
Electrical resistivity of Au-Cr superlattices, 11:13629 (R;US) 
CHROMIUM 51 
Diffusion 
Relationship between chemical and tracer diffusion coefficients 
of aliovalent ions in an ionic lattice, 11:13717 (J;GB) 
CHROMIUM ALLOYS 


See also ALLOY-B-1900 
CHROMIUM STEELS 
HASTELLOY X 
STAINLESS STEELS 


Corrosion 
Corrosion of alloys in mixed gases, 11:13627 (R;US) 
Corrosion Resistance 

Dispersion-strengthened metal structural development. Final 
technical report, 1 February 1967-15 July 1968, 11:13611 
(R;US) 

Dispersion-strengthened metal structural development. Part 3. 
Final technical report, 1 November 1972-15 August 1973, 
11:13612 (R;US) 

Grain Boundaries 

Properties of nitrogen-containing stainless alloy designed for 

high resistance to pitting, 11:13681 (J;US) 
Magnetic Properties 

Magnetic properties of Zr(Cr/sub 1-x/CO/sub x/)2 alloys and 

their hydrides, 11:13614 (R;US) 
Pitting Corrosion 

Properties of nitrogen-containing stainless alloy designed for 

high resistance to pitting, 11:13681 (J;US) 
Stress Corrosion 

Properties of nitrogen-containing stainless alloy designed for 

high resistance to pitting, 11:13681 (J;US) 
Tensile Properties 

Properties of nitrogen-containing stainless alloy designed for 

high resistance to pitting, 11:13681 (J;US) 
CHROMIUM STEELS 
Fatigue 

Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Final report, 
15 September 1981-30 November 1985, 11:13637 (R;US) 

Microstructure 

Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Final report, 
15 September 1981-30 November 1985, 11:13637 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
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CHROMOSOMAL ABERRATIONS 
Radioinduction 
Accidental irradiation by **Ir of activity of 296 GBq (8 Ci), 
11:14678 (RA;AT) 
Response Modifying Factors 
Combined effect of constant magnetic field and gamma 
radiation on somatic cells heritable structures, 11:14702 
(RA;BG;In Bulgarian) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSPHERE 
Microwave Spectra 
Sun and nearby stars: microwave observations at high 
resolution, 11:14766 (R;US) 
CHRONIC RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
CIR REACTOR 
See CIRUS REACTOR 
CIRCADIAN VARIATIONS 
See DAILY VARIATIONS 
CIRCUIT BREAKERS 
Insulating Oils 
Paraffinic versus naphthenic oils for power circuit breaker 
applications, 11:13208 (R;US) 
Performance 
Paraffinic versus naphthenic oils for power circuit breaker 
applications, 11:13208 (R;US) 
CIRUS REACTOR 
Bhabha Atomic Research Centre, Trombay, Maharashtra, India 
Research Programs 
Basic research in physics using medium flux reactors, 11:13302 
(RA;XA) 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CLATHRATES 
Chemical Preparation 
Alkali-metal intercalates of layered yttrium chloride oxide and 
their hydration reactions, 11:13810 (J;US) 
Coal liquefaction under ambient conditions using liquid 
clathrates. Final technical report, 11:12539 (R;US) 
Crystal Structure 
Alkali-metal intercalates of layered yttrium chloride oxide and 
their hydration reactions, 11:13810 (J;US) 
CLAYS 


See also BENTONITE 
MONTMORILLONITE 


Hydraulic Conductivity 
Efficacy of argillaceous minerals used as a migration barrier in 
a geological waste repository, 11:12784 (RA;XA) 
Permeability 
Efficacy of argillaceous minerals used as a migration barrier in 
a geological waste repository, 11:12784 (RA;XA) 
CLEAN AIR ACT 
Air Pollution Abatement 
Summary of state VOC (volatile organic compound) 
regulations, 11:14512 (R;US) 
Standards 
Nonmetallic mineral processing plants: background information 
for promulgated standards. Final report, 11:14572 (R;US) 
CLIMATES 
Mathematical Models 
Short-term climatic fluctuations forced by thermal anomalies, 
11:14443 (R;US) 
Variations 
Studies of climatic variability during the period of instrumental 
records, 11:14444 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 


CLOTHES WASHERS 
Energy Conservation 

Development of energy efficient electrical household 
appliances. Progress report No. 5 for the period March 15, 
1983 to September 15, 1983, 11:13494 (R;DK) 

CLUSTERS (STAR) 
See STAR CLUSTERS 
CNA REACTOR 
See ATUCHA REACTOR 
COAL 
See also BLACK COAL 
BROWN COAL 
SUBBITUMINOUS COAL 
Alkylation 
Reactivity of /OMICRON/-methylated Illinois No. 6 coal 
towards alkyllithiums/methyl] iodide, 11:12615 (J;GB) 
Ash Content 
Saarberg coal liquefaction developments, 11:12567 (RA;US) 
Biodegradation 
Processing coal with microorganisms, 11:12559 (RA;US) 
By-Products 

Potential products resulting from desulfurization of high sulfur 

content coal with supercritical alcohols, 11:12599 (BA;NL) 
Chemical Analysis 

Development of techniques for obtaining and storing premium 
coal samples. Final report, March 1981-April 1984, 11:12612 
(R;US) 

Chemical Composition 

Preparation and analyses of low-rank coals for combustion 
applications. Quarterly report, July 1, 1985-September 30, 
1985, 11:12638 (R;US) 

Chemical Properties 

Multistep bond breaking and making processes of relevance to 
thermal coal chemistry. Final report, February 1982- 
February 1985, 11:12582 (R;US) 

Chemical Reaction Kinetics 

Reactivity of /OMICRON/-methylated Illinois No. 6 coal 

towards alkyllithiums/methyl iodide, 11:12615 (J;GB) 
Chemical Reactions 

Coal liquefaction in a fluorocarbon medium. Final report, 
August 1982-November 1985, 11:12535 (R;US) 

Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 

Nature of oxygen functions in coals and their potential impact 
on co-processing, 11:12608 (RA;US) 

Combustion 

A further investigation into combined coal/natural gas 
combustion with a parallel flow burner. Report on the GdF 
2 trials carried out in June-July 1982, 11:12732 (R;NL) 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 1: Text and tables, 11:12659 (R;NL) 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 2: Figures, 11:12660 (R;NL) 

Emission of toxic metals during coal combustion, 11:12623 
(R;NO) 

Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 

Experimental evaluation of firing pulverized coal in a CO2/O2 
atmosphere, 11:12650 (R;US) 

Inventory small scale coal fired facilities in the Netherlands. 
Interim report 1: Project: The small scale combustion of 
coal, 11:12657 (R;NL;DU) 

Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 

The testing of coal reactivity in a combustion facility and its 
scaling for burnout in industrial furnaces, 11:12661 (R;NL) 

Combustion Kinetics 

The testing of coal reactivity in a combustion facility and its 

scaling for burnout in industrial furnaces, 11:12661 (R;NL) 
Combustion Products 

Emission inventory of coal, peat and oil-fired power plants, 
11:14494 (R;SE;In Swedish) 

Experimental evaluation of firing pulverized coal in a CO2/O2 
atmosphere, 11:12650 (R-TS) 





COAL 
Comparative Evaluations 


Comparative Evaluations 
Concepts for improved liquefaction of coal, 11:12569 (RA;US) 
Consumption Rates 
Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 
Coordinated Research Programs 
Biomass and coal conversion projects of the USAID/GOI 
Alternative Energy Resources and Development Program. 
Semiannual report, 11:13413 (R;US) 


High-gradient magnetic separation (HGMS) technique is 
hoping to make a cleaner coal, 11:12591 (J;US) 

New outlook on low-rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12571 (RA;US) 

Denitrification 
Processing coal with microorganisms, 11:12559 (RA;US) 
Desulfurization 

Design of novel coal mining/preparation systems for clean 
coal-based fuels. Final report, 11:12630 (R;US) 

High-gradient magnetic separation (HGMS) technique is 
hoping to make a cleaner coal, 11:12591 (J;US) 

Potential products resulting from desulfurization of high sulfur 
content coal with supercritical alcohols, 11:12599 (BA;NL) 

Processing coal with microorganisms, 11:12559 (RA;US) 

Dissolution 
Coal liquefaction under ambient conditions using liquid 
clathrates. Final technical report, 11:12539 (R;US) 
Energy Policy 
Future prospects of coal, 11:13414 (R;DE;In German) 
Exports 

Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 

Fluidized-Bed Combustion 

Alternative fuels - Fluidized bed techniques. Fluidized bed 
combustion. Coal firing, 11:12663 (R;NO;In Norwegian) 

Bibliography: technology transfer reports for the IEA 
Grimethorpe Pressurized Fluidized-Bed Project, 11:12653 
(R;US) 

Coal-fired fluidized bed plants. Technical specifications for 
plant capacities of 2-20 MW, 11:12664 (R;NO;In Norwegian) 

Fuel Supplies 
Future prospects of coal, 11:13414 (R;DE;In German) 
Imports j 

Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 

Inventories 

Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 

Macerals 
Microanalytical studies of the distribution of organic sulfur in 
coal, 11:12609 (R;US) 
Market 
Future prospects of coal, 11:13414 (R;DE;In German) 
Methylation 

Reactivity of /OMICRON/-methylated Illinois No. 6 coal 

towards alkyllithiums/methyl iodide, 11:12615 (J;GB) 
Nuclear Magnetic Resonance 

Reactivity of /OMICRON/-methylated Illinois No. 6 coal 

towards alkyllithiums/methy! iodide, 11:12615 (J;GB) 
Pneumatic 

Bibliography of the pneumatic transport of pulverized coal in 
power plants (with relevant literature from adjacent areas), 
11:12643 (R;DK;In Danish) 

Prices 

Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 

Production 

Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 
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Pyrolysis 
Multistep bond breaking and making processes of relevance to 
thermal coal chemistry. Final report, February 1982- 
February 1985, 11:12582 (R;US) 
Slurry Pipelines 
Enhanced reuse potential of coal-slurry transport water: toxic 
organics assessment and removal. Research report, 26 
September 1983-25 September 1984, 11:12620 (R;US) 
Solubility 
Coal liquefaction in a fluorocarbon medium. Final report, 
August 1982-November 1985, 11:12535 (R;US) 
Solvent Extraction 
Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 
Guest molecules in coal. Fourth quarterly report, July 1- 
September 30, 1985, 11:12602 (R;US) 
Staged Combustion 
Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 
Standards 
Summary of the coal, ore, mineral, rock, and refractory 
standards issued by the National Bureau of Standards, 
11:13398 (R;US) 
Storage 
Development of techniques for obtaining and storing premium 
coal samples. Final report, March 1981-April 1984, 11:12612 


Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 
Guest molecules in coal. Fourth quarterly report, July 1- 
September 30, 1985, 11:12602 (R;US) 
Reactivity of /OMICRON/-methylated Illinois No. 6 coal 
towards alkyllithiums/methyl iodide, 11:12615 (J;GB) 
Sulfur Content 
Microanalytical studies of the distribution of organic sulfur in 
coal, 11:12609 (R;US) 
Supply and Demand 
Monthly Energy Review, October 1985, 11:12692 (R;US) 
Waste Product Utilization 
Potential products resulting from desulfurization of high sulfur 
content coal with supercritical alcohols, 11:12599 (BA;NL) 


COAL CHEMICALS 


See COAL EXTRACTS 


COAL EXTRACTS 


Ash Content 
Assessment of the impact of delayed deashing and 
subbituminous coal processing on hydrotreating catalyst 
performance, 11:12554 (RA;US) 
Hydrogenation 
Assessment of the impact of delayed deashing and 
subbituminous coal processing on hydrotreating catalyst 
performance, 11:12554 (RA;US) 
Infrared Spectra 
Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 
Mass Spectra 
Guest molecules in coal. Fourth quarterly report, July 1- 
September 30, 1985, 11:12602 (R;US) 
NMR Spectra 
Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 


COAL FINES 


Flotation 
Preparation of super-clean coal: improvements in recovery and 
selectivity. Technical progress report for the seventh and 
eighth quarters, March 15-September 14, 1985, 11:12639 
(R;US) 
Shear 
Fundamental studies of bulk flow of fine coal. Quarterly 
report, July 15-September 30, 1985, 11:12641 (R;US) 
Solids Flow 
Fundamental studies of bulk flow of fine coal. Quarterly 
report, July 15-September 30, 1985, 11:12641 (R;US) 
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Surface 
Water removal from very fine black-coal particles, 11:12647 
(R;DE;In German) 
Water Removal 
Water removal from very fine black-coal particles, 11:12647 
(R;DE;In German) 
COAL GAS 
Chemical Analysis 
Methanol synthesis from coal-derived synthetic gas, 11:12595 
(RA;US) 


Process for the removal of CO2 and/or H2S from gases, 
11:13801 (TG;US) 

Thylox process and its technical and economical results, 
11:12593 (TJ;GB) 
COAL GASIFICATION 


See also AGGLOMERATING ASH PROCESS 
COGAS PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
KRW GASIFICATION PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 


Commercialization 

Future of coal synthetic fuels in the context of national and 

global energy futures and impacts, 11:13415 (J;US) 
Fluidized-Bed Combustion 

Process wastewater treatability study for Westinghouse 

fluidized-bed coal gasification, 11:12575 (R;US) 
KRW Gasification Process 

Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 1. Final 
report, August 1982-June 1985, 11:12580 (R;US) 

Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 2. 
Appendices. Final report, August 1982-June 1985, 11:12581 
(R;US) 

Meetings 

Conference on Coal Gasification Systems 2nd Synthetic Fuels 
for Power Generation: proceedings. Volume 2: Sections 23- 
40, 11:12561 (R;US) 

Waste Water 

Adsorption of hydantoins on activated carbon, 11:14569 
(R;US) 

Treatment-system design for process wastewaters from non-tar- 
producing coal-gasification technology. Final report, March 
1983-June 1985, 11:12583 (R;US) 

Westinghouse Gasification Process 
Process wastewater treatability study for Westinghouse 
fluidized-bed coal gasification, 11:12575 (R;US) 
COAL GASIFICATION PLANTS 
Chemical Reactors 
simulation of the METC Gasifier and Gas Cleanup 
System, 11:12532 (R;US) 
Hot Gas Cleanup 
simulation of the METC Gasifier and Gas Cleanup 
System, 11:12532 (R;US) 


Corrosion protection problems in coal conversion systems, 
11:13183 (RA;BE) 
Materials for coal conversion systems, 11:12529 (RA;BE) 
Symposium on high temperature materials for coal conversion 
and utilization: proceedings, 11:13180 (R;BE) 
Pressure Vessels 
Materials for coal conversion systems, 11:12529 (RA;BE) 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Refractories 
Insulating refractories: the right choice, 11:12530 (RA;BE) 
Solar Process Heat 
Hybrid solar coal gasification, 11:13080 (RA;US) 
Waste Water 
Steam stripping of fixed-bed gasification wastewaters. Final 
report, September 1983-December 1984, 11:12579 (R;US) 
COAL INDUSTRY 
Compiled Data 
Coal mining in the West German power industry in the year 
1984, 11:12633 (R;DE;In German) 


COAL LIQUEFACTION 
Research Programs 


Market 
Performance profiles of major energy producers, 1984 
(Contains glossary), 11:12693 (R;US) 
Research Programs 
Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 
COAL LIQUEFACTION 
See also BERGIUS PROCESS 
EXXON LIQUEFACTION PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
H-COAL PROCESS 
LIQUID PHASE METHANOL PROCESS 
TSL PROCESS 
Additives 

Nature of oxygen functions in coals and their potential impact 

on co-processing, 11:12608 (RA;US) 
Bench-Scale Experiments 

Coal liquefaction under ambient conditions using liquid 
clathrates. Final technical report, 11:12539 (R;US) 

Saarberg coal liquefaction developments, 11:12567 (RA;US) 

Catalysts 

Coal liquefaction project in Japan: NEDOL process, 11:12564 
(RA;US) 

Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985 (98 references), 11:12536 
(R;US) 

Concepts for improved liquefaction of coal, 11:12569 (RA;US) 

Chemical Reaction Kinetics 

Improved coal conversion in CO/water systems. Quarterly 

report No. 4, June 4-September 3, 1985, 11:12542 (R;US) 
Chemistry 

Coal liquefaction in a fluorocarbon medium. Final report, 

August 1982-November 1985, 11:12535 (R;US) 
Coal Preparation 

New outlook on low-rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12571 (RA;US) 

Economics 

Saarberg coal liquefaction developments, 11:12567 (RA;US) 

Status of hydroliquefaction of rhenish brown coal and further 
development: results of PDU tests (Includes coprocessing 
with residual oils), 11:12565 (RA;US) 

Hydrogenation 

Coal liquefaction project in Japan: NEDOL process, 11:12564 

(RA;US) 
Meetings 

Conference on Coal Gasification Systems and Synthetic Fuels 
for Power Generation: proceedings. Volume 2: Sections 23- 
40, 11:12561 (R;US) 

Organic Solvents 

Coal liquefaction project in Japan: NEDOL process, 11:12564 
(RA;US) 

Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985 (98 references), 11:12536 
(R;US) 

Saarberg coal liquefaction developments, 11:12567 (RA;US) 

Pilot Plants 

Coal liquefaction project in Japan: NEDOL process, 11:12564 
(RA;US) 

Conference on Coal Gasification Systems and Synthetic Fuels 
for Power Generation: proceedings. Volume 2: Sections 23- 
40, 11:12561 (R;US) 

Saarberg coal liquefaction developments, 11:12567 (RA;US) 

Reaction Kinetics 

Reactivity of coal in direct hydrogenation processes. Technical 

progress report, September-November 1985, 11:12531 (R;US) 
Research 

Improved coal conversion in CO/water systems. Quarterly 
report No. 4, June 4-September 3, 1985, 11:12542 (R;US) 

Reactivity of coal in direct hydrogenation processes. Technical 
progress report, September-November 1985, 11:12531 (R;US) 

Status of hydroliquefaction of rhenish brown coal and further 
development: results of PDU tests (Includes coprocessing 
with residual oils), 11:12565 (RA;US) 





Residues 
Catalytic hydrotreatment of coal-derived residua, 11:12585 
G;NL) 


Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985 (98 references), 11:12536 
(R;US) 

Solvents 

Coal liquefaction under ambient conditions using liquid 
clathrates. Final technical report, 11:12539 (R;US) 

Coal liquefaction by coal/oil co-processing, 11:12556 (RA;US) 

Use of non-coal-derived heavy solvents in direct coal 
liquefaction, 11:12547 (RA;US) 


Technology Assessment 
Coal liquefaction by coal/oil co-processing, 11:12556 (RA;US) 
Yields 


Improved coal conversion in CO/water systems. Quarterly 
report No. 4, June 4-September 3, 1985, 11:12542 (R;US) 
New outlook on low-rank coal liquefaction by incorporating 

coal beneficiation as an integral part of the liquefaction 
process, 11:12571 (RA;US) 
Reactivity of coal in direct hydrogenation processes. Technical 
progress report, September-November 1985, 11:12531 (R;US) 
COAL LIQUEFACTION PLANTS 
Availability 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Capitalized Cost 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Reactors 


Experimental evaluation of the residence time distribution in 
the Wilsonville dissolver using radioactive tracers, 11:12553 
(RA;US) 

on 

Gulf, Germans, and Japanese plan Morgantown, West 

Virginia, coal liquefaction plant, 11:12590 (J;US) 
Design 

H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 

Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 

Economics 

New outlook on low rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12646 (RA;US) 


Gulf, Germans, and Japanese plan Morgantown, West 
Virginia, coal liquefaction plant, 11:12590 (J;US) 
Flowmeters 
ANL Doppler flowmeter, 11:12528 (R;US) 
Materials 


Materials for coal conversion systems, 11:12529 (RA;BE) 
Symposium on high temperature materials for coal conversion 
and utilization: proceedings, 11:13180 (R;BE) 
Performance Testing 
Comparison of coal and bitumen-coal process configurations, 
11:12548 (RA;US) 
Permit 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Planning 
Gulf, Germans, and Japanese plan Morgantown, West 
Virginia, coal liquefaction plant, 11:12590 (J;US) 
Pressure Vessels 
Materials for coal conversion systems, 11:12529 (RA;BE) 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Residues 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Size 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Technology Assessment 
New outlook on low rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12646 (RA;US) 
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COAL LIQUIDS 
Deashing 

Centrax process for separation of solids from liquid 
hydrocarbon, 11:12545 (RA;US) 

Comparison of coal and bitumen-coal process configurations, 
11:12548 (RA;US) 

Evolution and development of two-stage liquefaction at 
Wilsonville, 11:12568 (RA;US) 

H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 

Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 

Saarberg coal liquefaction developments (Including 
coprocessing with residual oils), 11:12567 (RA;US) 

Denitrification 

Microbial beneficiation of coal and coal derived liquids 
(Polyporus cryophilus var. vulpinus, Bjekandera adusta, 
Poria placenta, Fomes annosus), 11:12560 (RA;US) 

Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 

Desulfurization 

Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 

Fractionation 

Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 

Hydrogenation 

Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 

Concepts for improved liquefaction of coal, 11:12569 (RA;US) 

Evolution and development of two-stage liquefaction at 
Wilsonville, 11:12568 (RA;US) 

Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983, 11:12537 (R;US) 

Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 

Regioselective hydrogenation of polynuclear heteroaromatic 
compounds catalyzed by polymer-supported transition metal 
complexes: initial rates, mechanism of reduction, model coal 
liquid experiment, role of P-cresol in rate enhancement of 
nitrogen ring reduction, catalytic transfer hydrogenation, 
11:12550 (RA;US) 

Production 

Coal/oil co-processing of Canadian feedstocks, 11:12551 

(RA;US) 


Comparison of coal and bitumen-coal process configurations, 
11:12548 (RA;US) 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Saarberg coal liquefaction developments (Including 
coprocessing with residual oils), 11:12567 (RA;US) 
Toxicity 
Toxicological effects of EDS liquids, 11:12666 (RA;US) 
COAL MINING 
Acid Mine 
Adsorption of heavy metals on sediments in streams receiving 
acid mine drainage. Completion report, 11:14583 (R;US) 
Transfer of information and technology on acid mine drainage 
from research to the user. Completion report, 11:14582 
(R;US) 
Dusts 


Respirable dust measurement. Research report, 26 June 1981-26 
November 1983, 11:12667 (R;US) 
Environmental Impacts 
Some hydrologic aspects of proposed coal mining in the north 
fork of the Flathead River headwaters area, northwest 
Montana and southeast British Columbia. Completion report, 
11:12624 (R;US) 
Longwall Mining 
Ground control study of a mechanized longwall coal operation 
in West Virginia. Report of Investigations/1985, 11:12634 
(R;US) 
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Mineral Wastes 
Attenuation of chemical elements in acidic leachates from coal 
mineral wastes by soils, 11:14530 (J;US) 
Optimization 
Design of novel coal mining/preparation systems for clean 
coal-based fuels. Final report, 11:12630 (R;US) 
COAL PLANERS 
See COAL PLOWS 
COAL PLOUGHS 
See COAL PLOWS 
COAL PLOWS 
Gears 
Experimental and analytical investigation of an electro- 
hydraulic drive for mining and face conveyor systems, 
11:12631 (R;DE;In German) 
COAL PREPARATION 
Air Pollution Abatement 
Removal of sulfur from Illinois coals via charring and partial 
oxidation. Illinois mineral notes, 11:12576 (R;US) 


Removal of sulfur from Illinois coals via charring and partial 
oxidation. Illinois mineral notes, 11:12576 (R;US) 


High-gradient magnetic separation (HGMS) technique is 
hoping to make a cleaner coal, 11:12591 (J;US) 
Desulfurization 
Removal of sulfur from Illinois coals via charring and partial 
oxidation. Illinois mineral notes, 11:12576 (R;US) 
Machines 


Preparation and analyses of low-rank coals for combustion 
applications. Quarterly report, July 1, 1985-September 30, 
1985, 11:12638 (R;US) 

Heavy Media Separation 

Preparation and analyses of low-rank coals for combustion 
applications. Quarterly report, July 1, 1985-September 30, 
1985, 11:12638 (R;US) 

Optimization 

Design of novel coal mining/preparation systems for clean 

coal-based fuels. Final report, 11:12630 (R;US) 
COAL PREPARATION PLANTS 
Economics 

New outlook on low rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12646 (RA;US) 

Energy Accounting 

High-gradient magnetic separation (HGMS) technique is 

hoping to make a cleaner coal, 11:12591 (J;US) 
Technology Assessment 

New outlook on low rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12646 (RA;US) 

COAL SEAMS 
Hydrology 

Hydrologic characterization of coal seams for methane 
recovery--Activities 5 and 7 progress report: review of 
single-phase hydrologic testing in coalbeds and development 
of unsaturated-flow well-test procedures. Topical report, 
June 1983-December 1984, 11:12725 (R;US) 

In-Situ Gasification 

Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 11:12586 (J;US) 

Results from using the CSAMT technique to monitor the Tono 
UCG experiment, 11:12588 (J;US) 

Results of the Centralia underground coal gasification field 
test, 11:12587 (J;US) 


Development of techniques for obtaining and storing premium 
coal samples. Final report, March 1981-April 1984, 11:12612 
(R;US) 

COAL TAR 


Toxicological interactions between carcinogenic and weakly 
carcinogenic mixtures in the mouse skin initiation-promotion 
system, 11:14724 (R;US) 

Composition 

Composition and stability of pyrolytic tars from HVB Wasatch 

Plateau coals, 11:12607 (RA;US) 


Performance Testing 
Nature of oxygen functions in coals and their potential impact 
on co-processing, 11:12608 (RA;US) 
Oil agglomeration of low rank coals, 11:12644 (RA;US) 
Stability 
Composition and stability of pyrolytic tars from HVB Wasatch 
Plateau coals, 11:12607 (RA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Environmental Impacts 
Progress report of testing at the Department of Energy’s Coal 
Fired Flow Facility, 11:13184 (RA;US) 
Research Programs 
Progress report of testing at the Department of Energy's Coal 
Fired Flow Facility, 11:13184 (RA;US) 
Seed-Slag Interactions 
Progress report of testing at the Department of Energy's Coal 
Fired Flow Facility, 11:13184 (RA;US) 
COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COAST 
See SHORES 
COASTAL REGIONS 
Air Pollution 
Offshore and Coastal Dispersion (OCD) Model, Version 3.0. 
Model-Simulation, 11:14481 (R;US) 
Offshore and Coastal Dispersion (OCD) Model, Version 3.0. 
Users guide, 11:14482 (R;US) 
Water Chemistry 
Trophic state index for the Louisiana coastal zone. Final 
report, 11:14564 (R;US) 
Water Pollution 
Trophic state index for the Louisiana coastal zone. Final 
report, 11:14564 (R;US) 
COASTAL WATERS 
Species Diversity 
Larval settlement rate: a leading determinant of structure in an 
ecological community of the marine intertidal zone, 11:14567 
(J;US) 
Water Pollution 
Atmospheric fallout of polycyclic aromatic hydrocarbons in a 
marine coastal area, 11:14458 (R;DK) 
COATINGS 
See also PROTECTIVE COATINGS 


Damage 
Laser-induced damage in optical materials: fifteenth ASTM 
symposium, 11:13949 (J;US) 
Optical Properties 
Laser-induced damage in optical materials: fifteenth ASTM 
symposium, 11:13949 (J;US) 
COBALT 
Catalytic Effects 
Process studies with a promoted transition metal-zeolite 
catalyst, 11:12877 (J;US) 
Liquid Column Chromatography 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Long-Range 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 
Radiolysis 
Pulse radiolysis and ESR studies of intramolecular electron 
transfer in cobalt (III) complexes, 11:13864 (RA;AU) 
COBALT 57 
Distribution Functions 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
Sorption 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
COBALT 59 TARGET 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 





Inventories and sorption-desorption trends of radiocesium and 
radiocobalt in James River estuary sediments, 11:14607 
(J;US) 

COBALT ALLOYS 


See also ALLOY-B-1900 
HASTELLOY X 
KOVAR 


Corrosion Resistance 
Dispersion-strengthened metal structural development. Part 3. 
Final technical report, 1 November 1972-15 August 1973, 
11:13612 (R;US) 
Magnetic Properties 
Magnetic properties of Zr(Cr/sub 1-x/CO/sub x/) alloys and 
their hydrides, 11:13614 (R;US) 
COBALT COMPLEXES 
Chemical Preparation 
Chemical trapping and ir studies of CO/H2 surface species. 
First quarterly report, September-November 1985, 11:12543 
(R;US) 
COBALT FLUORIDES 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
COGAS PROCESS 
Commercialization 
Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE SPECTROMETRY 
Data Acquisition Systems 
Device for coding coincidence multiplicity in CAMAC format 
for use with multi-section detectors, 11:14245 (RA;CS;In 
Russian) 
Time Resolution 
Anomalous deviations of centers of gravity of y-y coincidence 
time distributions using semiconductor detectors, 11:14276 
(R;SU;In Russian) 
COKE 
Production 
Quarterly Coal Report, July-September 1985 (Production 
usually by coal producing district and state; consumption by 
sector, state, and census division), 11:12665 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Technology i in oil sands success (Delayed coking), 11:12733 


Is there a consistent theory of large-amplitude collective 
motion?, 11:15236 (J;US) 
COLLECTOR PROPERTIES 
See POROSITY 
COLLECTOR PROPERTIES (ROCKS) 
See POROSITY 
COLLEGES 


See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Beam 
Coherent beamsstrahlung, 11:14090 (J;US) 
Beam-Beam Interactions 
Effect of long range beam-beam interaction on the stability of 
coherent dipole motion, 11:14098 (J;US) 
Coherent Radiation 
Coherent beamsstrahlung, 11:14090 (J;US) 
Dipole Moments 
Effect of long range beam-beam interaction on the stability of 
coherent dipole motion, 11:14098 (J;US) 
COLLIMATORS 
Neutron Beams 
Variable aperture neutron collimator. Part 2, 11:14199 (J;NL) 
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COLLISIONAL PLASMA 
ECR Heating 
Collisional effects on coherent nonlinear wave-particle 
interactions at cyclotron harmonics, 11:15347 (J;US) 
Electric Currents 
Experimental study of neoclassical currents, 11:15345 (J;US) 
Electric Fields 

Poloidal potential in the low-collisionality regime in a 

nonaxisymmetric torus, 11:15344 (J;US) 
Raman Effect 
Absolute stimulated Raman scattering instability in a finite 
collisional plasma, 11:15306 (R;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 
Air Quality 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 1. 
Overview, technical description, and user's guide. Final 
report, 11:14486 (R;US) 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 2. 
Appendices. Final report, 11:14487 (R;US) 

COLUMBIA RIVER 
Hydroelectric Power 

Opportunity costs: irrigation versus hydropower. Technical 

report (Final), 11:13396 (R;US) 
Irrigation 
Opportunity costs: irrigation versus hydropower. Technical 
report (Final), 11:13396 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED-CYCLE POWER PLANTS 

Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 

Cogeneration 

LPMEOH/sup sm/ process: an efficient route to methanol 

from coal, 11:12883 (RA;US) 


Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 
High temperature materials for energy technologies, 11:13181 


High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Heat Resisting Alloys 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 


High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Meetings 
Conference on Coal Gasification Systems and Synthetic Fuels 
for Power Generation: proceedings. Volume 2: Sections 23- 
40, 11:12561 (R;US) 
Performance Testing 
Experience at cool water with General Electric combined- 
cycle equipment, 11:13186 (RA;US) 
Start-Up 
Experience at cool water with General Electric combined- 
cycle equipment, 11:13186 (RA;US) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Additives 
Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 1: Text and tables, 11:12659 (R;NL) 
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Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 2: Figures, 11:12660 (R;NL) 

Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 

Analytical Solution 

Modelling of hydrocarbon compartment fire. Subreport No. 2. 
Some theoretical considerations of hydrocarbon 
compartments fires, 11:13905 (R;NO) 

Flame Propagation 

Experimental investigation of the acceleration of deflagration 

in wake flow. Final report, 11:13904 (R;XE) 
Flow Visualization 

Flash x-ray with image enhancement applied to combustion 
events. Memorandum report, January 1983-January 1984, 
11:13897 (R;US) 

Mathematical Models 

Group combustion of coal particles. Quarterly progress report, 

September 15-December 15, 1985, 11:12655 (R;US) 
Reaction Kinetics 

Modelling of hydrocarbon compartment fire. Subreport No. 2. 
Some theoretical considerations of hydrocarbon 
compartments fires, 11:13905 (R;NO) 

Test Facilities 

Experimental evaluation of firing pulverized coal in a CO2/O2 

atmosphere, 11:12650 (R;US) 
COMBUSTION CHAMBERS 
Anemometers 

Laser anemometry for hot section applications, 11:13588 
(RA;US) 

Time-of-flight anemometer for hot section applications, 
11:13589 (RA;US) 


3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Heat Flux 
Development of advanced high-temperature heat flux sensors. 
Phase 2: verification testing. Final Report, 11:14329 (R;US) 
Materials Testing 
Creep fatigue life prediction for engine hot section materials 
(isotropic), 11:13600 (RA;US) 
Mathematical Models 
Mathematical modelling of flow- and mixing phenomena in 
tangential firings, 11:13993 (R;DE;In German) 
Optical Systems 
Hot section viewing system, 11:13583 (RA;US) 
Plasticity 
3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Research Programs 
Turbine engine Hot Section Technology (HOST) project, 
11:13582 (RA;US) 
Simulators 
HOST liner cyclic facilities, 11:13598 (RA;US) 
Strain Gages 
Demonstration test of burner liner strain measurement systems: 
interim results, 11:13586 (RA;US) 
High temperature static strain sensor development program, 
11:13585 (RA;US) 
Strain Rate 
High temperature static strain sensor development program, 
11:13585 (RA;US) 
Stress Analysis 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 
3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Temperature Measurement 
Dynamic gas temperature measurement system, 11:13584 
(RA;US) 
Test Facilities 
HOST liner cyclic facilities, 11:13598 (RA;US) 
Thermal Stresses 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 


COMBUSTION CONTROL 
Heat Recovery 
Advanced burner and combustion controls for industrial heat- 
recovery systems. Annual report, January-December 1984, 
11:13556 (R;US) 
COMBUSTION HEAT 
Mathematical Models 
Development of a model for the heat-release rate of wood - a 
status report, 11:12901 (R;US) 
COMBUSTION PRODUCTS 
Evaluation and application of the Urban Airshed Model in the 
Philadelphia air-quality-control region, 11:14480 (R;US) 
Adiabatic Processes 
Determination of effective adiabatic exponent of explosive 
products under lateral slipping detonation, 11:14433 (TG;US) 
Air Pollution 
Products of thermal degradation of dielectric fluids. Interim 
report, November 1984-May 1985, 11:14489 (R;US) 
Air Pollution Abatement 
Evaluation of the efficiency of industrial flares: flare head 
design and gas composition. Final report, October 1983- 
December 1984, 11:13555 (R;US) 
Comparative Evaluations 
Emission inventory of coal, peat and oil-fired power plants, 
11:14494 (R;SE;In Swedish) 
Emission 
Development of the industrial-combustion emissions model for 
acid-rain analyses, 11:14475 (R;US) 
Gas Analysis 
Pollution from firing with biomass, 11:14495 (RA;NO;In 
Norwegian) 
Indoor Air Pollution 
Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 
COMBUSTION WAVES 
Turbulence 


Comparison between a propane-air combustion front and a 
helium-air simulated combustion front, 11:13988 (R;US) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 


Combustion efficiency of flares. Report for October 1980- 
February 1984, 11:14477 (R;US) 
Energy Recovery 
Assessment of energy-recovery potential of industrial 
combustion equipment. Final report, September 1977- 
December 1982, 11:13554 (R;US) 
Exhaust Gases 
Combustion efficiency of flares. Report for October 1980- 
February 1984, 11:14477 (R;US) 
Fuel Feeding Systems 
Thermal preconditioning of coal/water mixtures. Final report, 
11:13185 (R;US) 
Liners 
Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 


Ceramics for electric power-generating systems. Final report, 
11:13698 (R;US) 
Reliability 
Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 
Waste Heat Utilization 
Assessment of energy-recovery potential of industrial 
combustion equipment. Final report, September 1977- 
December 1982, 11:13554 (R;US) 
COMMERCIAL BUILDINGS 
See also RESTAURANTS 
Cooling Load 
Thermal and electrical load profiles for commercial 
applications, 11:13006 (RA;US) 
Daylighting 
Building design using the energy nomographs, 11:13040 
(RA;US) 





Energy Consumption 

Commercial buildings solar market assessment report, 11:13053 

(RA;US) 
Heating Load 

Thermal and electrical load profiles for commercial 

applications, 11:13006 (RA;US) 
Indoor Air Pollution 

Development of a low cost NDIR (non-dispersine infrared 
detection) CO monitor. Final report May 83-Aug 84, 
11:14492 (R;US) 

Passive Solar Cooling Systems 

Passive solar options for commercial buildings, 11:13049 
(RA;US) 

Passive Solar Heating Systems 

Passive solar options for commercial buildings, 11:13049 
(RA;US) 

Solar Cooling Systems 

Building design using the energy nomographs, 11:13040 
(RA;US) 

Commercial applications for solar hybrid desiccant systems, 
11:13061 (RA;US) 

Research goals for active solar cooling systems, 11:13082 
(RA;US) 

Solar Equipment 

Commercial buildings solar market assessment report, 11:13053 
(RA;US) 

Study to determine the perceptions of Michigan contractors to 
passive solar technologies in residential and commercial 
construction, 11:12937 (RA;US) 

Solar Heating Systems 

Building design using the energy nomographs, 11:13040 
(RA;US) 

Space HVAC Systems 

Analyses of advanced residential absorption heat pump cycles, 
11:13472 (RA;US) 

DOE-residential and commercial heat pump R & D program, 
11:13515 (BA;US) 

Evaluation of advanced design concepts for absorption heat 
pumps, 11:13473 (RA;US) 

GRI gas heat pump program - an update, 11:13470 (RA;US) 

Stirling-engine-driven heat pump program overview, 11:13461 


Electric energy savings from new technologies, 11:13437 
(R;US) 


Energy Conservation 
Action’s community energy project. Final report, 11:13483 
(R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPARTMENTS 
Decay 
Numerical treatment of compartment models, 11:15449 (R;SE) 
COMPLEXES 
See also TRANSITION ELEMENT COMPLEXES 


Influence of the magnetic field on the photosubstitution 
reaction of coordination complexes, 11:13836 (J;NL) 
COMPOSITE MATERIALS 
Degassing 
Vacuum outgassing rates of plastics and composites for 
electrical insulators, 11:15410 (J;US) 
Mechanical Properties 
Prestressing of boron and graphite epoxy prepreg for 
composite strength improvement. Final technical report, 
December 1971-March 1973, 11:13718 (R;US) 
COMPOUND NUCLEI 
Nuclear Models 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 11:15183 (R;US) 
Rotational States 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 11:15183 (R;US) 
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COMPOUND PARABOLIC CONCENTRATORS 
Performance 
Performance of the compound cylindrical concentrator, 
11:13124 (RA;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR 
Energy Conservation 
Compressed air systems: a guidebook on energy and cost 
savings, 11:13536 (R;US) 
COMPRESSORS 
See also GAS COMPRESSORS 
Rankine Cycle 
Free-piston Stirling engine development. Annual report, 
December 1, 1983-December 31, 1984, 11:13505 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Methods, not results. 
Sensitivity Analysis 
Computer implementation of response theory, 11:15457 (B;US) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
A Codes 
Aspen simulation of the METC Gasifier and Gas Cleanup 
System, 11:12532 (R;US) 
Codes 


BERMUDA-1DG: a one-dimensional photon transport code, 
11:15245 (R;JP;In Japanese) 

Modelling and application of a fuel element code (A simplified 
code), 11:13281 (RA;AT;In German) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

C Codes 

Recondensation of vaporized material in the Cascade ICF 
reactor, 11:15404 (R;US) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

Update of Part 61 impacts analysis methodology. Codes and 
example problems. Volume 2 (IMPACTS, INVERSE,,. 
INTRUDE, VOLUMES, ECONOMY), 11:12820 (R;US) 

D Codes 

DOSKMF? - a contribution to the computer-aided evaluation 
of radiation fields in gamma irradiation plants, 11:12855 
(R;DD;In German) 

E Codes 

ETBFCT: a solver for one-dimensional transport equations, 
11:15250 (R;US) 

Fundamentals of the Monte-Carlo-Codes SMO and EMO for 
flux and shielding calculations, 11:15251 (R;DD;In German) 

Seismic source method of seismic hazard analysis and 
EQZONE computer code manual, 11:13322 (R;US) 

Update of Part 61 impacts analysis methodology. Codes and 
example problems. Volume 2 (IMPACTS, INVERSE, 
INTRUDE, VOLUMES, ECONOMY), 11:12820 (R;US) 

F Codes 

Two-dimensional flux-corrected transport solver for 

convectively dominated flows, 11:15028 (R;US) 
G Codes 

Comparison of magnetic field calculations to measurements on 
a CBA 2-IN-1 magnet system, 11:14205 (J;US) 

Data acquisition and analysis using the IBM Computer System 
9000, 11:15452 (R;US) 

Verification tests for GRAD, a computer program to predict 
nonuniform deformation and failure of Zr-2.5 wt percent Nb 
pressure tubes during a postulated loss-of-coolant accident, 
11:13309 (R;CA) 

H Codes 

Monte Carlo event generator for p-nucleus and nucleus-nucleus 

collisions, 11:15060 (RA;US) 
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I Codes 

DOSKMfF? - a contribution to the computer-aided evaluation 
of radiation fields in gamma irradiation plants, 11:12855 
(R;DD;In German) 

ICARUS.2: a kinetics analysis code for the experimental very 
high temperature gas-cooled reactor plant, 11:13242 (R;JP;In 
Japanese) 

Update of Part 61 impacts analysis methodology. Codes and 
example problems. Volume 2 (IMPACTS, INVERSE, 
INTRUDE, VOLUMES, ECONOMY), 11:12820 (R;US) 

K Codes 

Improvements and extensions to the KIVA computer program, 

11:15026 (R;US) 
L Codes 

User’s Guide for Loss of Load Probability Program. Volume 
II. Department of Energy Office of Emergency 
Preparedness, 11:13422 (R;US) 

M Codes 

Application of MSCAP to a fusion reactor superconducting 
magnet system with an internal short, 11:15374 (R;US) 

Coupled energy-angle distributions of recoiling nuclei 
(RECOILS; MAKE 6), 11:15128 (RA;US) 

MQRAD, a computer code for synchrotron radiation from 
quadrupole magnets, 11:14203 (R;JP;In Japanese) 

MVPACK: a package for the computer-aided design of 
multivariable control systems, 11:13283 (R;CA) 

Results of simulations of high-power klystrons, 11:14183 (J;US) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

N Codes 

NECTAR (NPA) program and reference manual, 11:13212 

(R;US) 
P Codes 

Comparison of magnetic field calculations to measurements on 
a CBA 2-IN-1 magnet system, 11:14205 (J;US) 

PALLAS-1D(VID): a code for direct integration of transport 
equation in one-dimensional plane and spherical geometries, 
11:15246 (R;JP) 

Physics models in the tokamak transport code PROCTR, 
11:15320 (R;US) 

PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 

Performance 

DOSKMfF? - a contribution to the computer-aided evaluation 
of radiation fields in gamma irradiation plants, 11:12855 
(R;DD;In German) 

R Codes 

Coupled energy-angle distributions of recoiling nuclei 
(RECOILS; MAKE 6), 11:15128 (RA;US) 

Monte Carlo beam transport program, REVMOC, 11:14080 
(R;CA) 

Numerical treatment of compartment models, 11:15449 (R;SE) 

Reliability 

Use of computer-simulated positron lifetime spectra for 
reliability tests of evaluation codes, 11:15446 (RA;AT;In 
German) 

S Codes 

Confinement studies of neutral beam heated discharges in 
TFTR, 11:15321 (R;US) 

Fundamentals of the Monte-Carlo-Codes SMO and EMO for 
flux and shielding calculations, 11:15251 (R;DD;In German) 

SESYS - a sparce matrix linear equation solver. Users guide, 
11:15451 (R;DK) 

SPARTAN: a simple performance assessment code for the 
Nevada Nuclear Waste Storage Investigations Project, 
11:12835 (R;US) 

VANSIMTAP - A functional model for power stations with 
reservoirs, 11:12911 (R;NO;In Norwegian) 

VANSIMTAP; New Pumping strategy. Correction of output 
level under the tapping period, 11:12912 (R;NO;In 
Norwegian) 


Alfven ion-cyclotron instability: simulation theory and 
techniques, 11:15312 (R;US) 


CONCRETES 
Performance 


Tom, a program for interactive lattice design, 11:14054 (J;US) 

TPDWR2: thermal power determination for Westinghouse 
reactors, Version 2. User’s guide, 11:13235 (R;US) 

TPLOT: an interactive data management system for transient 
problems, 11:15444 (R;IT) 

TRANSOPTR - a beam transport design code with space 
charge, automatic internal optimization and general 
constraints, 11:14072 (R;CA) 

U Codes 

UNICIN - a one-dimensional computer code for reactor 

kinetics, 11:13267 (R;BR;In Portuguese) 
V Codes 

Numerical treatment of compartment models, 11:15449 (R;SE) 

Update of Part 61 impacts analysis methodology. Codes and 
example problems. Volume 2 (IMPACTS, INVERSE, 
INTRUDE, VOLUMES, ECONOMY), 11:12820 (R;US) 

VANSIMTAP - A functional model for power stations with 
reservoirs, 11:12911 (R;NO;In Norwegian) 

VANSIMTAP; New Pumping strategy. Correction of output 
level under the tapping period, 11:12912 (R;NO;In 
Norwegian) 

W Codes 

WOLF: a computer code package for the calculation of ion 

beam trajectories, 11:14078 (R;US) 
Z Codes 

Calculation of the wall pressure field generated on a group of 

buildings by an external explosion, 11:13229 (R;LU) 
COMPUTER GRAPHICS 
Manuals 
Handling manual of computer aided tracing system CATS 
(version I), 11:15447 (R;JP;In Japanese) 

COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Research Programs 
Solid geometric modeling, 11:13927 (RA;US) 

COMPUTERIZED CONTROL SYSTEMS 


Multivariable systems analysis and design, 11:13928 (RA;US) 
Installation 
Installation of automatic control at experimental breeder 
reactor II, 11:13291 (J;US) 
Optimization 
Multivariable and distributed control of nonlinear chemical 
processes using adaptive methods. Progress report, January 
1, 1985-December 31, 1988, 11:13781 (R;US) 
COMPUTERIZED TOMOGRAPHY 
An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 
Functional Analysis 
Local basis-function approach to computed tomography, 
11:15287 (J;US) 
Image Processing 
Local basis-function approach to computed tomography, 
11:15287 (J;US) 
Numerical Analysis 
Local basis-function approach to computed tomography, 
11:15287 (J;US) 
CONCENTRATING COLLECTORS 
Design 
Liouville’s theorem and concentrator optics, 11:13132 (J;US) 
Market 
Commercial buildings solar market assessment report, 11:13053 
(RA;US) 
Performance 
Liouville’s theorem and concentrator optics, 11:13132 (J;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 


See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 





CONCRETES 
Attenuation 


Attenuation 
Broad beam attenuation in baryt concrete for 50 to 400 kVp X- 
rays, 11:15244 (RA;AT) 
ion 
Decontamination of concrete surface with a blowpipe, 
11:13223 (R;LU;In German) 
Moisture 
Water content of concrete at elevated temperatures, 11:13776 
(TJ;GB) 
Permeability 
Permeability of concrete for reactor containment vessels, 
11:13273 (R;CA) 
Radioactive Waste Processing 
Treatment of active concrete waste arising from. the 
dismantling of nuclear facilities, 11:12773 (R;LU) 
CONDENSED AROMATICS 


See also ANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
PENTACENE 


Hydrogenation 

Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 

Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983 (1- 
methylnaphthalene), 11:12537 (R;US) 

Solvent Properties 

Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 

Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983 (1- 
methylnaphthalene), 11:12537 (R;US) 

CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFERENCES 

See MEETINGS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
CONTACTS (ELECTRIC) 

See ELECTRIC CONTACTS 
CONTAINED EXPLOSIONS 

Yields 

Finite-difference cratering support. Magnitude determination of 
cratering and non-cratering nuclear explosions. Final 
technical report on Task 1, 11:14434 (R;US) 

CONTAINERS 


See also CASKS 
PRESSURE VESSELS 


Corrosion 
General corrosion of Ti in hot water and water saturated 
bentonite clay, 11:12826 (R;SE) 
Resistance 


Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 

Mechanical Tests 

Effect of proposed crush tests on transport containers, 11:13917 

(R;CA) 


plosions 
Calculation of the wall pressure field generated on a group of 
buildings by an external explosion, 11:13229 (R;LU) 
Permeability 
Permeability of concrete for reactor containment vessels, 
11:13273 (R;CA) 
Risk Assessment 
Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 11:13327 (RA;XA) 


Engineering 
Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 11:13327 (RA;XA) 
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Shock Waves 
Calculation of the wall pressure field generated on a group of 
buildings by an external explosion, 11:13229 (R;LU) 
CONTAINMENT SYSTEMS 
Regulations 
CANDU containment systems - a regulatory perspective, 
11:13248 (R;CA) 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 
Natural Gas Deposits 
Long-term effects of offshore oil and gas development: an 
assessment and a research strategy. Final report, 11:12702 
(R;US) 
Petroleum Deposits 
Long-term effects of offshore oil and gas development: an 
assessment and a research strategy. Final report, 11:12702 


Frictional response of continental shelf water to local wind 
forcing, 11:14763 (J;US) 
Surface current mapping with self positioning drifting buoy, 
11:14751 (RA;NO) 
CONTRACT ADMINISTRATION 
See CONTRACT MANAGEMENT 
CONTRACT MANAGEMENT 
Prior to March 1983 this concept was indexed to PROGRAM 
MANAGEMENT. 
Performance 
Implementation guide. Cost and Schedule Control Systems 
Criteria for Contract Performance Measurement, 11:15418 
(R;US) 
CONTRACTORS 
Directories 
Listing of Awardee Names: retired awards as of January 21, 
1986, 11:15416 (R;US) 
Listing of Awardee Names: active and inactive awards as of 
January 21, 1986, 11:15417 (R;US) 
CONTROL (INSPECTION) 
See INSPECTION 
CONTROL ROOMS 
Human Factors 
Feedback of experience, 11:13286 (RA;XA;In French) 
Man-Machine Systems 
Review of trends in computerized systems for operator 
support, 11:13284 (RA;XA) 
Reviews 
Review of trends in computerized systems for operator 
support, 11:13284 (RA;XA) 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also COMPUTERIZED CONTROL SYSTEMS 


ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Computer-Aided Design 
Pole shifting with constrained output feedback. An 
optimization problem, 11:13907 (R;CA) 
Computerized Simulation 
Japanese high-efficiency, reheat turbine development (Reheat 
G.T.), 11:13187 (RA;US) 


Instrumentation, control and simulation of peat fuelled plants - 
the final report of the project, 11:13192 (R;FI;In Finnish) 
Modelling and control of a glass melting furnace, 11:13704 


(R;FI) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
Flow Models 
Two-dimensional flux-corrected transport solver for 
convectively dominated flows, 11:15028 (R;US) 
COOKING 
See FOOD PROCESSING 
COOLERS 
See HEAT EXCHANGERS 
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COPOLYMERS 
Electron Microscopy 
Microphase separation in graft copolymers investigated by 
electron microscopy. Non-reversible changes of their 
morphology under the influence of solvents and temperature, 
11:13860 (RA;AU) 
Radiolysis 
Radiation degradation of ethylene-propylene copolymers 
(Gamma radiation), 11:13858 (RA;AU) 
Radiation degradation of aromatic polysulfones (Gamma 
radiation), 11:13859 (RA;AU) 
Radiation degradation of amino acid homopolymers and 
copolymers (Gamma radiation), 11:13874 (RA;AU) 
COPPER 
Air Pollution Monitoring 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
Catalytic Effects 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Crystal Structure 
Unoccupied surface states on Cu(001): A comparison of 
experiment and theory, 11:13669 (J;US) 


Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 

Electron-Atom Collisions 

Generalized oscillator strengths for 4s *S—>4p ?P transition in 

Cu: Comparison of experiment and theory, 11:15015 (J;US) 
Electronic Structure 
Two-dimensional valence-electronic structure of a monolayer 
of Ag on Cu(001), 11:13660 (J;US) 
Energy Spectra 
Characterization of radiographic variables in the ultra-low to 
low energy range (SkV-SOkV), 11:13972 (RA;US) 
Energy-Level Transitions 

Generalized oscillator strengths for 4s ?S—>4p ?P transition in 

Cu: Comparison of experiment and theory, 11:15015 (J;US) 
Fluorescence 

Raman shifted, laser excited atomic fluorescence in an 

inductively coupled plasma, 11:13790 (R;US) 
Liquid Column Chromatography 

Concentration and separation of trace metal ions by reversed- 

phase adsorption chromatogranhy, 11:13791 (R;US) 
Long-Range Transport 

Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 

Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
Photoelectron Spectroscopy 

Two-dimensional valence-electronic structure of a monolayer 

of Ag on Cu(001), 11:13660 (J;US) 


Photoluminescence 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
Reactions 


Measurement of =~ production polarization and magnetic 
moment, 11:15049 (J;US) 


Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 


Sorptive Properties 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Stress Corrosion 
Electrochemistry of stress corrosion cracking of brass, 
11:13647 (R;US) 
Surface Properties 
Low-energy, high-intensity positron beam experiments with a 
linac, 11:14195 (J;NL) 
Unoccupied surface states on Cu(001): A comparison of 
experiment and theory, 11:13669 (J;US) 


Toxicity 
Harvester ant bioassay for assessing hazardous chemical waste 
sites, 11:14727 (R;US) 
Modification of the Neubauer technique to assess toxicity of 
hazardous chemicals in soils, 11:14527 (J;US) 
COPPER 57 
Ground States 
Mass of °7Cu, 11:15157 (RA;US) 
COPPER 63 TARGET 
Alpha Reactions 
Study of large angular momentum induced deformation of 
®7Ga, 11:15161 (RA;US) 
Proton Reactions 
Prompt neutrino production in inelastic proton-nucleus 
collisions at 400 GeV proton energy, 11:15035 (R;DE;In 
German) 
COPPER ALLOYS 
See also INCOLOY 825 
Catalytic Effects 
Influence of structure on reaction efficiency in surface 
catalysis. 1. Sensitivity to multiplet concentration and 
configuration, 11:13824 (J;US) 
Mechanical Properties 
Resistance to fracture, fatigue, and stress-corrosion of Al-Cu- 
Li-Zr alloys. Final report, 1 July 1981-28 February 1985, 
11:13615 (R;US) 
Physical Radiation Effects 
Ion beam mixing in binary amorphous metallic alloys (Cu-Er; 
Ni-Ti), 11:13633 (R;US) 
COPPER OXIDES 
Catalytic Effects 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Optical Properties 
Selective properties of oxidized copper, 11:13122 (RA;US) 
COPPER SILICIDES 
Neutron Diffraction 
Polarized-neutron study of the paramagnetic scattering from 
CeCurSie, 11:13759 (J;US) 


Polarized-neutron study of the paramagnetic scattering from 
CeCurSie, 11:13759 (J;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 


CORNELL ELECTRON-POSITRON STORAGE RING 
See CESR STORAGE RING 
CORONA (SOLAR) 
See SOLAR CORONA 
CORONARIES 
Biomedical Radiography 
Prospects for non-invasive angiography with tunable X-rays, 
11:14652 (J;NL) 
CORRELATION FUNCTIONS 
Many-Body Problem 
Calculational methods for generation of Bose-correlated states, 
11:14221 (RA;US) 
CORROSION 
See also ELECTROCHEMICAL CORROSION 
Inhibition 
Effects of trace elements in flue gas desulfurization 
environments on the corrosion of alloys: a literature review, 
11:13640 (R;US) 
Measuring Methods 
Development of electrochemical technique for continuous 
corrosion rates and time of wetness, 11:13923 (R;NO;In 
Norwegian) 
CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 





Dispersions 


Dispersions 

Dispersion-strengthened metal structural development. Final 
technical report, 1 February 1967-15 July 1968, 11:13611 
(R;US) 

Dispersion-strengthened metal structural development. Part 3. 
Final technical report, 1 November 1972-15 August 1973, 
11:13612 (R;US) 

CORTEX (CEREBRAL) 
See CEREBRAL CORTEX 
COSMIC ALPHA PARTICLES 

Prior to March 1983 this concept was indexed to COSMIC 

NUCLEI. 
Angular Distribution 

Galactic cosmic ray radial gradients and the anomalous He 
component near maximum solar modulation and to radii 
beyond 34 AU from the Sun, 11:14791 (RA;US) 

Cosmic Ray Flux 

Galactic cosmic ray radial gradients and the anomalous He 
component near maximum solar modulation and to radii 
beyond 34 AU from the Sun, 11:14791 (RA;US) 

COSMIC DUST 
Investigation of dust associated with shell stars. Final report 
1984-1985, 11:14765 (R;US) 
COSMIC ELECTRONS 
Prior to July, 1975 information was indexed to ELECTRONS. 
Albedo 


Additional flux of particles and albedo-electrons in the upper 
atmosphere, 11:14821 (RA;US) 

Observation of the energy spectrum of the electron albedo in 
low latitude regions at Hyderabad, India, 11:14822 (RA;US) 


Highly sensitive x-ray films to detect electron showers in the 
100 GeV region, 11:14944 (RA;US) 
Energy Spectra 
Observation of the energy spectrum of the electron albedo in 
low latitude regions at Hyderabad, India, 11:14822 (RA;US) 
Flux Density 
Observation of the energy spectrum of the electron albedo in 
low latitude regions at Hyderabad, India, 11:14822 (RA;US) 
COSMIC GAMMA BURSTS 
Spatial Distribution 
Limits on the space density of gamma-ray burst sources, 
11:14958 (J;US) 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC GAMMA SOURCES 
Spatial Distribution 
Limits on the space density of gamma-ray burst sources, 
11:14958 (J;US) 
COSMIC KAONS 
Prior to July, 1975 information was indexed to KAONS. 
Energy Spectra 
Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 
Particle Production 
Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 
COSMIC MUONS 
Prior to July, 1975 information was indexed to MUONS. 
Cosmic Ray Flux 
Anomalous increase of solar anisotropy above 150GV in 1981- 
1983, 11:14780 (RA;US) 
Change of cosmic ray anisotropy with solar activity, 11:14782 
(RA;US) 
Daily Variations 
Diurnal anisotropy during solar activity cycle twenty and 
diffusion-convection model, 11:14773 (RA;US) 
Solar tri-diurnal variation of cosmic rays in a wide range of 
rigidity, 11:14770 (RA;US) 
Spectra 


Atmospheric effects on underground muon intensity, 11:14819 
(RA;US) 

Rigidity spectruin of Forbush decrease, 11:14801 (RA;US) 

Solar tri-diurnal variation of cosmic rays in a wide range of 
rigidity, 11:14770 (RA;US) 
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Upper cut-off rigidity for corotation anisotropy during solar 
activity cycles 20 and 21, 11:14771 (RA;US) 
Flux Density 
Connection between variations of the atmosphere temperature 
profile and variations of the meson component intensity, 
11:14943 (RA;US) 
Multiplicity distributions in interaction models used for cascade 
simulations, 11:14899 (RA;US) 
Rigidity spectrum of Forbush decrease, 11:14801 (RA;US) 
Mul‘iple Production 
Plastic scintillators in coincidence for the study of multi- 
particle production of sea level cosmic rays in dense media, 
11:14866 (RA;US) 
Particle Models 
Diurnal anisotropy during solar activity cycle twenty and 
diffusion-convection model, 11:14773 (RA;US) 
Pressure Effects 
Atmospheric effects on underground muon intensity, 11:14819 


(RA;US) 


New Matsushiro underground cosmic ray station (220 M.W.E. 

in depth), 11:14869 (RA;US) 
Temperature Effects 

Atmospheric effects on underground muon intensity, 11:14819 
(RA;US) 

Connection between variations of the atmosphere temperature 
profile and variations of the meson component intensity, 
11:14943 (RA;US) 

COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Energy Spectra 

Three dimensional calculation of flux of low energy 

atmospheric neutrinos, 11:14856 (RA;US) 
Flux Density 
Multiplicity distributions in interaction models used for cascade 
simulations, 11:14899 (RA;US) 
Radiation Flux 
Atmospheric neutrino fluxes, 11:14949 (R;GB) 
COSMIC NEUTRONS 
Prior to July, 1975 information was indexed to NEUTRONS. 
Anisotropy 

Comparative study of the phase of diurnal anisotropy on quiet 
and disturbed days on a long term basis up to the recent 
period, 11:14775 (RA;US) 

Cosmic Ray Flux : 

Comparisons of monthly mean cosmic ray counting rates 
observes from a worldwide network of neutron monitors, 
11:14862 (RA;US) 

Long term changes in cosmic ray diurnal variations observed 
by ion chambers in Hong Kong and Japan, 11:14778 
(RA;US) 

Daily Variations 

Comparative study of the phase of diurnal anisotropy on quiet 
and disturbed days on a long term basis up to the recent 
period, 11:14775 (RA;US) 

Diurnal anisotropy during solar activity cycle twenty and 
diffusion-convection model, 11:14773 (RA;US) 

Diurnal variation of galactic cosmic ray intensity on quiet 
days, 11:14777 (RA;US) 

Solar tri-diurnal variation of cosmic rays in a wide range of 
rigidity, 11:14770 (RA;US) 

Data Base Management 

Suggested standardized format for cosmic ray ground-level 

event data, 11:14870 (RA;US) 
Data Processing 
Suggested standardized format for cosmic ray ground-level 
event data, 11:14870 (RA;US) 
Energy Spectra 
Rigidity spectrum of Forbush decrease, 11:14801 (RA;US) 
Solar tri-diurnal variation of cosmic rays in a wide range of 
rigidity, 11:14770 (RA;US) 
Upper cut-off rigidity for corotation anisotropy during solar 
activity cycles 20 and 21, 11:14771 (RA;US) 
Flux Density 
Cosmic ray density gradient and its dependence on the north- 
south asymmetry in solar activity, 11:14779 (RA;US) 
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Coupling functions for lead and lead-free neutron monitors 
from the latitudinal measurements performed in 1982 in the 
research station Academician Kurchatov, 11:14817 (RA;US) 

Rigidity spectrum of Forbush decrease, 11:14801 (RA;US) 

Sensitivity of single and multiple cosmic ray neutrons to the 
surrounding medium in a lead-free monitor, 11:14865 
(RA;US) 

Solar cycle variation in the barometer coefficients of high 
latitude neutron monitors, 11:14818 (RA;US) 


Scattering 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Isotope Production 

Cosmogenic-nuclide production by primary cosmic-ray 

protons, 11:14838 (RA;US) 
Multiplicity 

Coupling functions for lead and lead-free neutron monitors 
from the latitudinal measurements performed in 1982 in the 
research station Academician Kurchatov, 11:14817 (RA;US) 

Observations of cosmic-ray modulations in the fall, 1984, 
11:14810 (RA;US) 

Neutron Monitors 

Comparisons of monthly mean cosmic ray counting rates 
observes from a worldwide network of neutron monitors, 
11:14862 (RA;US) 

Neutron Reactions 

When did the average cosmic ray flux increase, 11:14837 

(RA;US) 
Particle Models 
Diurnal anisotropy during solar activity cycle twenty and 
diffusion-convection model, 11:14773 (RA;US) 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Acceleration 
Anomalous component, 11:14786 (RA;US) 
Cascade Showers 

Response of a scintillation counter below an emulsion chamber 
to heavy nucleus interactions in the chamber, 11:14923 
(RA;US) 

Chemical Composition 

Measurement of low energy cosmic rays aboard Spacelab-1, 

11:14876 (RA;US) 
Cosmic Ray Flux 

Cosmic ray Br-10 biennal data and their relationship to aurorae 
and sunspots, 11:14834 (RA;US) 

Possible origin of the anomalous component of cosmic rays, 
11:14787 (RA;US) 

Cosmic Ray Sources 

Anomalous component, 11:14786 (RA;US) 

Observation of pick-up ions in the solar wind: evidence for the 
source of the anomalous cosmic ray component?, 11:14785 
(RA;US) 

Possible origin of the anomalous component of cosmic rays, 
11:14787 (RA;US) 

Energy Spectra 

Energy spectra of protons and nuclei of primary cosmic rays in 
the energy region 10 TeV/particle, 11:14941 (RA;US) 

Measurement of low energy cosmic rays aboard Spacelab-1, 
11:14876 (RA;US) 

Fiux Density 

Heavy cosmic ray measurement aboard Spacelab-1, 11:14877 
(RA;US) 

Observation of nuclei with energies 8-30 MeV per nucleon in 
the Earth's here at an altitude of 350 KM, 
11:14875 (RA;US) 

Recovery of the cosmic ray flux from maximum solar 
modulation at IMP-8 (1 AU) and at Pioneer (R 30 AU), 
11:14793 (RA;US) 

Temporal variations of the anomalous oxygen component, 1977 
- 1984, 11:14784 (RA;US) 

Hadron Reactions 

Total cross sections and slopes at superhigh energies, 11:14888 

(RA;US) 


COSMIC PROTONS 
Energy Spectra 


Heavy Ion Reactions 
Measurement of interaction cross section of cosmic ray Fe 
nuclei (E4 GeV/N) with Al target, 11:14891 (RA;US) 
Ton Drift 
Anomalous component, 11:14786 (RA;US) 
Isotope Production 
Accelerator experiments on the contribution of secondary 
particles to the production of cosmogenic nuclides in 
meteorites, 11:14840 (RA;US) 
Spallogenic origin of nuclei in meteorites, 11:14842 (RA;US) 
Nuclear Reactions 
Characteristics of central collision events in Fe-nucleus 
interactions for 20 - 60 GeV/nucleon, 11:14925 (RA;US) 
Heavy nucleus collisions between 20 and 60 GeV/nucleon, 
11:14924 (RA;US) 
Mechanism of anomalous nucleus-nucleus interactions at 
energies above 1 TeV/nucleon, 11:14929 (RA;US) 
Meson multiplicity in nucleus-nucleus collisions above 4 
GeV/amu, 11:14930 (RA;US) 
Nucleus-nucleus interaction above several hundred GeV/n, 
11:14926 (RA;US) 
Observation of direct hadronic pairs in nucleus-nucleus 
collisions in JACEE emulsion chambers, 11:14927 (RA;US) 
Oxygen Ions 
Temporal variations of the anomalous oxygen component, 1977 
- 1984, 11:14784 (RA;US) 
Detectors 


Detector calibration of the Indian cosmic ray experiment 
(IONS) in Space-Shuttle Spacelab-13, 11:14857 (RA;US) 
Spatial Distribution 


Anomalous component, 11:14786 (RA;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PHOTONS 
Prior to July, 1975 information was indexed to PHOTONS. 
Energy Spectra 
High energy gamma-rays and hadrons at Mount Fuji, 11:14936 
(RA;US) 
Gamma Spectra 
Diffuse cosmic gamma-ray background as a probe of 
cosmological gravitino regeneration and decay, 11:14956 
(J;US) 
COSMIC PIONS 
Prior to July, 1975 information was indexed to PIONS. 
Inelastic 


Scattering 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Possibility of inelasticity partial coefficient K sub gamma 
determination in pi-C and pi-Pb interactions at 10 to the 14th 
power eV (experiment PAMIR 1), 11:14895 (RA;US) 

Interactions 


Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

Particle Production 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

COSMIC PROTONS 
Prior to July, 1975 information was indexed to PROTONS. 
Albedo 

Proton albedo spectrum observation in low latitude regions at 

Hyderabad, India, 11:14823 (RA;US) 
Cosmic Ray Flux 

Galactic cosmic ray radial gradients and the anomalous He 
component near maximum solar modulation and to radii 
beyond 34 AU from the Sun, 11:14791 (RA;US) 

Elastic 

P(P bar)P elastic scattering and cosmic ray data, 11:14890 

(RA;US) 
Energy Spectra 

Energy spectra of protons and nuclei of primary cosmic rays in 

the energy region 10 TeV/particle, 11:14941 (RA;US) 





COSMIC PROTONS 
Energy Spectra 


Proton albedo spectrum observation in low latitude regions at 

Hyderabad, India, 11:14823 (RA;US) 
Flux Density 

Proton albedo spectrum observation in low latitude regions at 

Hyderabad, India, 11:14823 (RA;US) 
Inelastic Scattering 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Method for the study of the inelastic cross section for high 
energy protons by means of shower arrays with the large 
calorimetric area, 11:14894 (RA;US) 

Proton-air inelastic cross section at S(1/2) = 30 TeV, 11:14886 
(RA;US) 

Scaling violation in the fragmentation region of inclusive 
nucleon spectra, 11:14909 (RA;US) 

Isotope Production 

Cosmogenic-nuclide production by primary cosmic-ray 

protons, 11:14838 (RA;US) 
Pair Production 

Some remarks about simulation of cosmic ray phenomena with 
use of nuclear interaction models based on the current SPS 
proton-antiproton data, 11:14900 (RA;US) 

Particle Interactions 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 


See also COSMIC ELECTRONS 
COSMIC KAONS 
COSMIC MUONS 
COSMIC NEUTRINOS 
COSMIC NEUTRONS 
COSMIC NUCLEI 
COSMIC PHOTONS 
COSMIC PIONS 
COSMIC PROTONS 
PRIMARY COSMIC RADIATION 


Anisotropy 
Twenty-two-year cycle of the upper limiting rigidity of Daly 
waves, 11:14772 (RA;US) 
Annual Variations 
Formulation of cosmic-ray solar daily variation and its seasonal 
variation, produced from generalized stationary anisotropy 
of solar origin, 11:14769 (RA;US) 
Background Radiation 
New 33 GHz measurements of the cosmic background 
radiation intensity, 11:14957 (J;US) 
Cosmic Ray Flux 
Altitude variations of cosmic-ray soft and hard components 
observed by airborne detectors, 11:14820 (RA;US) 
Daily Variations 
Formulation of cosmic-ray solar daily variation and its seasonal 
variation, produced from generalized stationary anisotropy 
of solar origin, 11:14769 (RA;US) 
Twenty-two-year cycle of the upper limiting rigidity of Daly 
waves, 11:14772 (RA;US) 
Data Processing 
Methods and software for cosmic ray scintillation studies, 
11:14872 (RA;US) 
Diffusion 
Nucleon intensity in the atmosphere and the Pt distribution, 
11:14940 (RA;US) 
Energy Losses 
Twenty-two-year cycle of the upper limiting rigidity of Daly 
waves, 11:14772 (RA;US) 
Flux Density 
Using the information on cosmic rays to predict influenza 
epidemics, 11:14874 (RA;US) 
Voyager 1 and 2 measurements of radial and latitudinal cosmic 
ray gradients during 1981 - 1984, 11:14792 (RA;US) 
Fragmentation 
Test of Feynman scaling in the fragmentation region, 11:14903 
(RA;US) 
Meetings 
Nineteenth International Cosmic Ray Conference. HE 
Sessions, volume 6, 11:14884 (R;US) 
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Nuclear Reactions 
Nucleon intensity in the atmosphere and the Pt distribution, 
11:14940 (RA;US) 
Spallogenic origin of nuclei in meteorites, 11:14842 (RA;US) 
Particle Interactions 
Test of Feynman scaling in the fragmentation region, 11:14903 
(RA;US) 
Research 


Recent activities on the scientific ballooning in Japan, 11:14768 
(RA;BR) 
Seasonal Variations 
Formulation of cosmic-ray solar daily variation and its seasonal 
variation, produced from generalized stationary anisotropy 
of solar origin, 11:14769 (RA;US) 
Spectra 
Methods and software for cosmic ray scintillation studies, 
11:14872 (RA;US) 


COSMIC RAY FLUX 


Angular Distribution 

Additional flux of particles and albedo-electrons in the upper 

atmosphere, 11:14821 (RA;US) 
Anisotropy 

Anomalous increase of solar anisotropy above 150GV in 1981- 
1983, 11:14780 (RA;US) 

Change of cosmic ray anisotropy with solar activity, 11:14782 
(RA;US) 

Comparative study of the phase of diurnal anisotropy on quiet 
and disturbed days on a long term basis up to the recent 
period, 11:14775 (RA;US) 

Cosmic ray modulation by high-speed solar wind fluxes, 
11:14815 (RA;US) 

Diagnostics of electromagnetic conditions in space using 
cosmic rays, 11:14781 (RA;US) 

Peculiarities of Galactic Cosmic Ray (GCR) anisotropy 
variation in connection with the recurrent and sporadic 
Forbush effects, 11:14814 (RA;US) 


Longitudinal dependence of the interplanetary perturbation 
produced by energetic type 4 solar flares and of the 
associated cosmic ray modulation, 11:14800 (RA;US) 

Computerized Simulation 

Additional flux of particles and albedo-electrons in the upper 

atmosphere, 11:14821 (RA;US) 
Daily Variations 

Comparative study of the phase of diurnal anisotropy on quiet 
and disturbed days on a long term basis up to the recent 
period, 11:14775 (RA;US) 

Cosmic ray density gradient and its dependence on the north- 
south asymmetry in solar activity, 11:14779 (RA;US) 

Diurnal effect in cosmic rays at middle latitudes according to 
stratospheric measurements, 11:14774 (RA;US) 

Diurnal variation of galactic cosmic ray intensity on quiet 
days, 11:14777 (RA;US) 

Diurnal variations of cosmic ray geomagnetic cut-off threshold 
rigidities, 11:14832 (RA;US) 

Long term changes in cosmic ray diurnal variations observed 
by ion chambers in Hong Kong and Japan, 11:14778 
(RA;US) 

Magnetic fluctuation and cosmic ray diurnal variations, 
11:14783 (RA;US) 

Peculiarities of Galactic Cosmic Ray (GCR) anisotropy 
variation in connection with the recurrent and sporadic 
Forbush effects, 11:14814 (RA;US) 

Study of spectral exponent on quiet and disturbed days, 
11:14776 (RA;US) 

Data Acquisition 

Long-period cosmic ray variations and their altitude 

dependence, 11:14831 (RA;US) 
Disturbances 

Short perturbations of cosmic ray intensity and electric field in 

the atmosphere, 11:14830 (RA;US) 
Electric Fields 

Short perturbations of cosmic ray intensity and electric field in 

the atmosphere, 11:14830 (RA;US) 
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Energy Spectra 

Observations of cosmic-ray modulations in the fall, 1984, 

11:14810 (RA;US) 
Flux Density 

Spectral analysis of the Forbush decrease of 13 July 1982, 

11:14802 (RA;US) 
Forbush Decrease 

Drift and Forbush decreases, 11:14797 (RA;US) 

Peculiarities of Galactic Cosmic Ray (GCR) anisotropy 
variation in connection with the recurrent and sporadic 
Forbush effects, 11:14814 (RA;US) 

Theoretical and experimental investigation of cosmic ray 
Forbush effects, 11:14813 (RA;US) 

Frequency Analysis 

Cosmic ray secular variations in terrestrial records and 
aurorae, 11:14836 (RA;US) 

Frequency spectra of short-period variations of cosmic rays, 
11:14811 (RA;US) 

Study of cosmic ray scintillations from 5-minute data of the 
scintillations telescope Izmran and world-wide network 
stations, 11:14812 (RA;US) 

Ton Drift 
Drift and Forbush decreases, 11:14797 (RA;US) 
Latitude Effect 

Comparative study of the phase of diurnal anisotropy on quiet 
and disturbed days on a long term basis up to the recent 
period, 11:14775 (RA;US) 

Modulation 

Cosmic ray interplanetary radial gradient from 1972 - 1985, 
11:14788 (RA;US) 

Cosmic ray modulation by high-speed solar wind fluxes, 
11:14815 (RA;US) 

Cosmic ray Br-10 biennal data and their relationship to aurorae 
and sunspots, 11:14834 (RA;US) 

Dimensions of the solar wind cavity and of the region of 
interplanetary cosmic ray modulation, 11:14796 (RA;US) 

Drift and Forbush decreases, 11:14797 (RA;US) 

Galactic cosmic ray radial gradients and the anomalous He 
component near maximum solar modulation and to radii 
beyond 34 AU from the Sun, 11:14791 (RA;US) 

Galactic cosmic ray currents and magnetic field irregularity 
degree in high-speed solar wind streams, 11:14804 (RA;US) 

Influence of magnetic clouds on cosmic ray intensity 
variations, 11:14806 (RA;US) 

Large scale dynamics of the outer heliosphere and the long- 
term. modulation of galactic cosmic rays, 11:14790 (RA;US) 

Large-scale modulation of cosmic rays in mid-1982: its 
dependence on heliospheric longitude and radius, 11:14794 
(RA;US) 

Longitudinal dependence of the interplanetary perturbation 
produced by energetic type 4 solar flares and of the 
associated cosmic ray modulation, 11:14800 (RA;US) 

Nonstationary modulation of galactic cosmic rays in a 
nonlinear model, 11:14795 (RA;US) 

Observations of cosmic-ray modulations in the fall, 1984, 
11:14810 (RA;US) 

Solar modulation of cosmic ray intensity and solar flare events 
inferred from (14)C contents in dated tree rings, 11:14835 
(RA;US) 

Time and energy dependence of the cosmic ray gradient in the 
outer heliosphere, 11:14789 (RA;US) 


Cosmic ray secular variations in terrestrial records and 
aurorae, 11:14836 (RA;US) 
Relation between the short time variations of cosmic rays and 
geomagnetic field change, 11:14808 (RA;US) 
Particle Models 
Nonstationary modulation of galactic cosmic rays in a 
nonlinear model, 11:14795 (RA;US) 
Radiation Doses 
Cosmogenic Mn-53 in meteorites, 11:14847 (RA;US) 
When did the average cosmic ray flux increase, 11:14837 
(RA;US) 
Regression Analysis 
Solar wind effect on cosmic rays and solar activity, 11:14807 
(RA;US) 


COSMIC RAY SPECTROMETERS 
Research Programs 


Solar Cycle 

Study of spectral exponent on quiet and disturbed days, 

11:14776 (RA;US) 
Spatial Distribution 

Large-scale modulation of cosmic rays in mid-1982: its 
dependence on heliospheric longitude and radius, 11:14794 
(RA;US) 

Time and energy dependence of the cosmic ray gradient in the 
outer heliosphere, 11:14789 (RA;US) 

Variations 

Altitude variations of cosmic-ray soft and hard components 
observed by airborne detectors, 11:14820 (RA;US) 

Anomalous short-term increases in the galactic cosmic ray 
intensity: are they related to the interplanetary magnetic 
cloud-like structures, 11:14798 (RA;US) 

Anomalous low level of cosmic ray intensity decreases 
observed during 1980, 11:14809 (RA;US) 

Cosmic ray interplanetary radial gradient from 1972 - 1985, 
11:14788 (RA;US) 

High by precise measurements of cosmogenic radiocarbon 
abundance by complex of scintillation equipments, 11:14845 
(RA;US) 

Influence of magnetic clouds on cosmic ray intensity 
variations, 11:14806 (RA;US) 

Long-period cosmic ray variations and their altitude 
dependence, 11:14831 (RA;US) 

Radiocarbon content in the annual tree rings during last 150 
years and time variation of cosmic rays, 11:14846 (RA;US) 

Solar activity beyond the disk and variations of the cosmic ray 
gradient, 11:14816 (RA;US) 

Solar neutrino: flux, cosmic rays and the 11 year solar cycle, 
11:14852 (RA;US) 

Temporal variations of the anomalous oxygen component, 1977 
- 1984, 11:14784 (RA;US) 

Transient cosmic ray increase associated with a geomagnetic 
storm, 11:14803 (RA;US) 

COSMIC RAY PROPAGATION 
Asymptotic Solutions 

Estimating the change in asymptotic direction due to secular 

changes in the geomagnetic field, 11:14827 (RA;US) 
Geomagnetic Field 

Influence of quiet asymmetric magnetosphere on the cutoff 

rigidities of the main cone, 11:14824 (RA;US) 
Latitude Effect 

Mcllwain L-parameter to estimate cosmic ray vertical cutoff 
rigidities for different epochs of the geomagnetic field, 
11:14826 (RA;US) 

Mathematical Models 

Empirical model for the Earth’s cosmic ray shadow at 400 
KM: prohibited cosmic ray access, 11:14828 (RA;US) 

Influence of quiet asymmetric magnetosphere on the cutoff 
rigidities of the main cone, 11:14824 (RA;US) 

Standardized Terminology 

Re-evaluation of cosmic ray cutoff terminology, 11:14825 

(RA;US) 
String Models 
Propagation of cosmic rays through the atmosphere in the 
quark-gluon strings model, 11:14908 (RA;US) 
COSMIC RAY SOURCES 
See also COSMIC GAMMA SOURCES 
COSMIC X-RAY SOURCES 
Particle Models 
Anomalous component, 11:14786 (RA;US) 

COSMIC RAY SPECTROMETERS 

Cryostats 

Cryostat and electronic development associated with 
multidetector spectrometer systems, 11:14313 (J;US) 

Research Programs 

Near Earth space sporadic radio emission busts occurring 
during sunrise, 11:14303 (RA;US) 

Research of advanced techniques for x-ray detectors and 
telescopes with applications to rockets and the LAMAR 
facility. Semiannual Report, 1 Jul. 1984 - 30 Jun. 1985, 
11:14304 (R;US) 





COSMIC RAY SPECTROMETERS 
Semiconductor Detectors 


Detectors 
Cryostat and electronic development associated with 
multidetector spectrometer systems, 11:14313 (J;US) 
COSMIC SHOWERS 
See also EXTENSIVE AIR SHOWERS 
Data Processing 

Burst size distributions in the digitized data of the ion 

chambers at Mt. Norikura and sea level stations, 11:14864 

(RA;US) 
Detection 


Highly sensitive x-ray films to detect electron showers in the 
100 GeV region, 11:14944 (RA;US) 
Energy Spectra 
Scaling violation in the fragmentation region of inclusive 
nucleon spectra, 11:14909 (RA;US) 
Production 


Japan - USSR joint emulsion chamber experiment at Pamir, 
11:14934 (RA;US) 


Jets in the air-jet family, 11:14945 (RA;US) 
COSMIC X RAYS 
See COSMIC PHOTONS 
COSMIC X-RAY SOURCES 
Cosmic Ray Spectrometers 

Near Earth space sporadic radio emission busts occurring 
during sunrise, 11:14303 (RA;US) 

Research of advanced techniques for x-ray detectors and 
telescopes with applications to rockets and the LAMAR 
facility. Semiannual Report, 1 Jul. 1984 - 30 Jun. 1985, 
11:14304 (R;US) 

COSMOGONY 


Schemes for biased galaxy formation, 11:14960 (J;US) 
Mi 


onopoles 
Cosmological production of Kaluza-Klein monopoles, 11:14962 
GJ;NL) 


Nucleosynthesis 

Time variation of fundamental constants, primordial 
nucleosynthesis, and the size of extra dimensions, 11:14951 
(J;US) 


Programs 
Nuclear Physics Laboratory annual report, 11:15125 (R;US) 
String Models 
Evolution of cosmic strings, 11:14952 (J;US) 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TUBES 
Design 


Four-channel decadic counter in CAMAC format, 11:14244 
(RA;CS;In Russian) 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLE CORROSION 
See ELECTROCHEMICAL CORROSION 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
COYOTES 
Contamination 
Ecological monitoring of mercury in the environment, 
11:12627 (J;US) 
CP INVARIANCE 
Ss Breaking 
Priori definition of maximal CP nonconservation, 11:15100 
(J;US) 
Testing 
P or CP determination by sequential decays: Vi1V2 modes with 
decays into l-bar/sub A/1/sub B/ and/or q-bar/sub A/q/sub 
B/, 11:15097 (J;US) 
Simple tests for CP or P violation by sequential decays: V1V2 
modes with decays into I-bar/sub A/1/sub B/ and/or q- 
bar/sub A/q/sub B/, 11:15099 (J;US) 
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CRABS 
DNA Sequencing 
Cryptic satellites rich in inverted repeats comprise 30% of the 
genome of a hermit crab, 11:14641 (J;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Mechanical Tests 
Application of the slow traction method for the study of stress 
cracking of various materials used in nuclear energy (PWR, 
LMFBR, reprocessing plants and waste storage), 11:13969 
(R;FR;FR) 
CRACKS 
Ultrasonic Testing 
Ultrasonic sizing of fatigue cracks, 11:13970 (R;CA) 
CRATERING EXPLOSIONS 
Yields 
Finite-difference cratering support. Magnitude determination of 
cratering and non-cratering nuclear explosions. Final 
technical report on Task 1, 11:14434 (R;US) 
CREEKS 
See STREAMS 
CRESOLS 
Chemical Reaction Yield 
Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROSS SECTIONS 
See also DIFFERENTIAL CROSS SECTIONS 
Nuclear Data Collections 
Calculation of neutron and gamma-ray emission spectra 
produced by p +2”2’Al reactions, 11:15129 (RA;US) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See CROSSFLOW SYSTEMS 
CROSSFLOW SYSTEMS 
Boiling 


Cross-flow boiling in tube bundles. Final technical report, 
11:13956 (R;US) 
CROSSING SYMMETRY 
Cartesian Coordinates 
Crossing rules in Cartesian and standard coordinate systems, 
11:15285 (J;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRUISE MISSILES 
Arms Control 
Monitoring bombers and cruise missiles for the purposes of 
arms control, 11:14439 (R;US) 
CRUSTACEANS 
Population Dynamics 
Larval settlement rate: a leading determinant of structure in an 
ecological community of the marine intertidal zone, 11:14567 
(J;US) 
CRYOSTATS 
Performance Testing 
Experimental evaluation of design features of a cryostat for an 
iron-less cos/theta/ SSC magnet, 11:14131 (J;US) 
Seals 
Radiation resistance of elastomers, 11:14046 (J;US) 
Temperature Effects 
Experimental evaluation of design features of a cryostat for an 
iron-less cos/theta/ SSC magnet, 11:14131 (J;US) 
CRYSTAL GROWTH 
Kinetic Equations 
Solvability condition for needle crystals at large undercooling 
in a nonlocal model of solidification, 11:15274 (J;US) 
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Mathematical Models 
Solvability condition for needle crystals at large undercooling 
in a nonlocal model of solidification, 11:15274 (J;US) 
CRYSTAL STRUCTURE 
Elasticity 
Symmetry, stability, and elastic properties of icosahedral 
incommensurate crystals, 11:15276 (J;US) 
Stability 
Symmetry, stability, and elastic properties of icosahedral 
incommensurate crystals, 11:15276 (J;US) 
Symmetry 
Symmetry, stability, and elastic properties of icosahedral 
incommensurate crystals, 11:15276 (J;US) 
CRYSTALS 


See also DENDRITES 
MOLECULAR CRYSTALS 


Annealing 
Characteristics of ion-implantation damage and annealing 
phenomena in semiconductors, 11:13775 (J;US) 
Electronic Structure 
Efficient solution of Poisson's equation in linear combination of 
atomic orbitals calculations of crystal electronic structure, 
11:15268 (J;US) 
Ton Implantation 
Characteristics of ion-implantation damage and annealing 
phenomena in semiconductors, 11:13775 (J;US) 
CUMULATIVE EFFECT 


See PARTICLE PRODUCTION 
CURRENTS (WATER) 
See WATER CURRENTS 
CYANOGEN 
Radiolysis 
Reactions of vibrationally excited CN radicals, 11:13846 


(RA;A 
Reaction Kinetics 
Reactions of vibrationally excited CN radicals, 11:13846 
(RA;AU) 
CYCLOALKENES 
Chemical Preparation 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Isomerization 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Nuclear Magnetic Resonance 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Pyrolysis 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Radiolysis 
Production of the anion and dianion of cyclooctatetraene in 
aqueous solution by pulse radiolysis, 11:13879 (RA;AU) 
CYCLOTRON INSTABILITY 
Computerized Simulation 
Alfven ion-cyclotron instability: simulation theory and 
techniques, 11:15312 (R;US) 
Nonlinear Problems 
Nonlinear analysis of a relativistic beam-plasma cyclotron 
instability. Memorandum report, October 1984-September 
1985, 11:15302 (R;US) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Radiation Transport 
New generation of panel programs for radiation-diffraction 
problems, 11:15241 (R;US) 
CYLINDRICAL CONFIGURATION 
Flow Models 
Suit penetration study: preliminary analysis of flow about a 
circular cylinder, 11:13963 (R;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 


D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-2007 RESONANCES 
Hadronic Particle Decay 
Spin property of heavy hadron in heavy-quark fragmentation: 
A simple model, 11:15078 (J;US) 
DAILY VARIATIONS 
Includes day-to-day, diurnal, and semidiurnal variations. 


Comparative study of the phase of diurnal anisotropy on quiet 
and disturbed days on a long term basis up to the recent 
period, 11:14775 (RA;US) 

Cosmic ray density gradient and its d on the north- 
south asymmetry in solar activity, 11:14779 (RA;US) 
Diurnal anisotropy during solar activity cycle twenty and 

diffusion-convection model, 11:14773 (RA;US) 

Diurnal variation of galactic cosmic ray intensity on quiet 
days, 11:14777 (RA;US) 

Magnetic fluctuation and cosmic ray diurnal variations, 
11:14783 (RA;US) 

Study of spectral exponent on quiet and disturbed days, 
11:14776 (RA;US) 

DAM 
See PYRAZOLINES 
DAMS 
Failures 

Predicting low-probability/high-consequence events, 11:14610 

(BA;US) 
Risk 
Predicting low-probability/high-consequence events, 11:14610 
(BA;US) 
Water Waves 
Analysis of river wave types, 11:12908 (R;US) 
DANUBE RIVER 
Radioecology 


Collective dose from the use of Danube water in Austria and 
Hungary - I, 11:14596 (RA;AT) 
Collective dose of the population in Austria and Hungary from 
the use of the river Danube - II, 11:14597 (RA;AT) 
Problems in establishing models for prediction of 
environmental migration of radionuclides in the aquatic 
pathway (Austrian region of the Danube river), 11:14598 
(RA;AT) 
Radionuclide Migration 
Problems in establishing models for prediction of 
environmental migration of radionuclides in the aquatic 
pathway (Austrian region of the Danube river), 11:14598 
(RA;AT) 
DATA ACQUISITION 
Computer Codes 
Data acquisition and analysis using the IBM Computer System 
9000, 11:15452 (R;US) 
Computer Graphics 
Data acquisition and analysis using the IBM Computer System 
9000, 11:15452 (R;US) 
IBM Computers 
Data acquisition and analysis using the IBM Computer System 
9000, 11:15452 (R;US) 
DATA ACQUISITION SYSTEMS 
Buoys 
Experience with oceanographic buoys in remote areas, 
11:14758 (RA;NO) 
Performance 
Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 11:12586 (J;US) 


Organization of data acquisition process for investigation of 
cumulative particle production in experiments on-line with 
ES-1040 computer, 11:14286 (R;SU;In Russian) 





DATA BASE MANAGEMENT 
Computer Codes 


DATA BASE MANAGEMENT 
Computer Codes 
NECTAR (NPA) program and reference manual, 11:13212 
(R;US) 
DATA PROCESSING 
Manipulation of unit facts. 
Display Devices 
PFD user exit routine for graphic terminal D-SCAN, 11:15458 
(R;JP;In Japanese) 
Plotters 
TPLOT: an interactive data management system for transient 
problems, 11:15444 (R;IT) 
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Information Retrieval 
Environmental information pertinent to the needs of the 
Nevada Applied Ecology Group, 11:15463 (RA;US) 


Proceedings of decontamination workshop, 11:13888 (R;CS;In 
Czech) 
Meetings 
Health physics considerations in decontamination and 
decommissioning, 11:12837 (R;US) 
Reviews 
Surface decontamination as a technical and technological 
discipline, 11:13889 (RA;CS;In Czech) 


DATA PROCESSORS 
See DIGITAL COMPUTERS 
DAUGHTER PRODUCTS 
Aerosol Monitoring 
velopment of diffusion-based radon daughter dosim 
7 1:14670 (R:C. > en — Effect of particle evaporation on the °*Fe + '*Xe reaction 
Alpha Dosimetry and a reinvestigation of the *Kr + ®Mo reaction, 11:15169 
Design of the passive personal dosimeter for miners using an (R;US) 
allyl diglycol carbonate plastic. Phase 1. Basic and feasibility DEFORMED NUCLEI 
study, 11:14671 (R;CA) L-S Coupling etn 
Radiation Monitoring Spin-orbit interaction in strongly deformed nuclides, 11:15237 
Retrospective study of radon daughter concentrations in the (J;NL) 
workplace in the fluorspar mines of St. Lawrence, DEGRADATION (NUCLEAR) 
Newfoundland, 11:14504 (R;CA) See DECAY 
DAYLIGHTING DEGREE DAYS 
Design Forecasting 
Economical light shelf design for daylighting in three schools, Sol-air heating and cooling degree-days, 11:12923 (RA;US) 
11:13024 (RA;US) DEKATRONS 
Passive solar optics: development and implementation, See COUNTING TUBES 
11:13028 (RA;US) DELAWARE 
Market joyment 
Commercial buildings solar market assessment report, 11:13053 Report B: 1986 projected population, labor force and 
(RA;US) unemployment - Delaware, 11:15420 (R;US) 
Optics Labor 
Passive solar optics: development and implementation, Report B: 1986 projected population, labor force and 
11:13028 (RA;US) unemployment - Delaware, 11:15420 (R;US) 
DEBRIS (NUCLEAR) DELAYED NEUTRON PRECURSORS 
See FISSION PRODUCTS Computer Codes 
DECAY UNICIN - a one-dimensional computer code for senator 
For nuclear or particle decay only. kinetics, 11:13267 (R;BR;In Portuguese) 
See also BETA DECAY DELAYED RADIATION EFFECTS 
PARTICLE DECAY Research Programs 
Computer Codes Research in Progress: FY 1986. Summaries of projects 
Numerical treatment of compartment models, 11:15449 (R;SE) sponsored by the Office of Health and Environmental 
Mathematical Models Research, 11:14725 (R;US) 
Numerical treatment of compartment models, 11:15449 (R;SE) DELAYED RADIATION INJURIES 
Programs 


Research , 3 i See DELAYED RADIATION EFFECTS 
Nuclear chemistry research and spectroscopy with radioactive 


sources. Twenty-first annual progress report, February 1, 
1985-January 31, 1986, 11:15166 (R;US) 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECELERATION 


DECONTAMINATION FACTOR 


See DECONTAMINATION 
EFFICIENCY 


DEEP INELASTIC SCATTERING 
Evaporation Model 


RADIATION INJURIES 

DELETIONS (CHROMOSOMAL) 

See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 

See MESON RESONANCES 
DELTA-966 RESONANCES 

See ACCELERATION Delta dynamics, 11:15092 (BA;US) 
DECIDUOUS TREES DENDRITES 

See TREES Crystal Growth 


DECIMETER WAVE RADIATION (1-3 DM) Existence of needle crystals in local models of solidification, 
See RADIOWAVE RADIATION 11:15273 (J;US) 


DECIMETER WAVE RADIATION (3-10DM) Solidification 


See RADIOWAVE RADIATION Solvability condition for needle crystals at large undercooling 
DECOMMISSIONING in a nonlocal model of solidification, 11:15274 (J;US) 
Meetings DENITRIFICATION 
Health physics considerations in decontamination and Catalysts 
decommissioning, 11:12837 (R;US) Composite-bed reactor for upgrading coal-derived liquids. 
DECONTAMINATION Quarterly report No. 9, October 1-December 31, 1985, 
Cost Benefit Analysis 11:12540 (R;US) 
Deactivation and safety, 11:13349 (RA;CS;In Czech) DENMARK 
Data Base Management Biomass Conversion Plants 
Environmental information pertinent to the needs of the Evaluation of the research program of the Danish Ministry of 
Nevada Applied Ecology Group, 11:15463 (RA;US) Energy on biogas from animal manure, 11:12869 (R;DK;In 
Equipment Danish) 
Cold-regions environmental test of nuclear, biological, and Exploratory Wells 
chemical decontamination equipment. Final report, 11:14520 Exploration. Guidelines for drilling, 11:12708 (R;DK;In 
(R;US) Danish) 
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Heat Pumps 
Field measurements on small heat pumps in Denmark, 11:13477 
(RA;DK) 
Petroleum Geology 
Investigations on source rock potential of Danish Central 
Graben, 11:12670 (R;DK) 
DENTISTRY 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITION 
For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 
Mathematical Models 
Nonlinearity, 11:14442 (R;US) 
DESALINATION PLANTS 
Cost Estimation 
SOLERAS - Solar Energy Water Desalination Project. Rural 
solar applications. Final report, executive summary, 11:13093 
(R;US) 


SOLERAS - Solar Energy Water Desalination Project: 
Chicago Bridge and Iron Company. System design final 
report. Volume 1. Design report, 11:13096 (R;US) 

SOLERAS - Solar Energy Water Desalination Project: 
Catalytic. System design final report. Volume 1, System 
requirement definition and system analysis, 11:13094 (R;US) 

SOLERAS - Solar Energy Water Desalination Project: 
Catalytic. System design final report. Volume 2. Preliminary 
pilot plant design, 11:13095 (R;US) 

SOLERAS - Solar Energy Water Desalination Project. Rural 
solar applications. Final report, executive summary, 11:13093 
(R;US) 

SOLERAS - Solar Energy Water Desalination Project: Boeing 
Engineering and Construction. System design final report, 
11:13098 (R;US) 

SOLERAS - Solar Energy Water Desalination Project: 
Chicago Bridge and Iron Company. System design final 
report, Volume 2. Appendix, 11:13097 (R;US) 

Economic Analysis 

SOLERAS - Solar Energy Water Desalination Project: 
Catalytic. System design final report. Volume 1. System 
requirement definition and system analysis, 11:13094 (R;US) 


SOLERAS - Solar Energy Water Desalination Project: 
Catalytic. System design final report. Volume 2. Preliminary 
pilot plant design, 11:13095 (R;US) 


SOLERAS - Solar Energy Water Desalination Project: 
Chicago Bridge and Iron Company. System design final 
report, Volume 2. Appendix, 11:13097 (R;US) 

DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN BASIS ACCIDENTS 
Fission Product Release 

Critical analysis of accident scenario and consequences 
modelling applied to light-water reactor power plants for 
accident categories beyond the design basis accident (DBA), 
11:13323 (R;LU) 

DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
CEA-ADL Dual Alkali Process 

Effects of magnesium and chloride ions on limestone dual- 

alkali-system performance, 11:12574 (R;US) 
Reactions 


Design of novel coal mining/preparation systems for clean 
coal-based fuels. Final report, 11:12630 (R;US) 


DEUTERIUM HYDRIDE 
Spectral Shift 


Comparative Evaluations 
Design of novel coal mining/preparation systems for clean 
coal-based fuels. Final report, 11:12630 (R;US) 
Technology Assessment 
Status of commercial-utility FGD (flue gas desulfurization) 
technology, 11:13201 (R;US) 
Tracer Techniques 
Radioactive sulfur tracer study of sulfur removal in the 
charring of Illinois coals at 650C. Fina’ report, 11:12577 
(R;US) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 


Wave Propagation 

Comparison of experimental data on detonation velocity and 
Chapman-Jouguet pressure vs initial HE density with 
predictions from Ree’s model equation of state, 11:14407 
(RA;US) 

Determination of transient and kinetic characteristics in 
simulating RDX/TNT 50/50 charge initiation, 11:14406 
(RA;US) 

Experimental study of spherically diverging detonation waves, 
11:14401 (RA;US) 

Measurement of two-dimensional shock wave velocities and a 
composite-probe, 11:14402 (RA;US) 

Model solution for nonideal one-dimensional detonation waves, 
11:14363 (RA;US) 

Retonation phenomenon in solid explosives, 11:14403 (RA;US) 

Superposition of shock waves and reaction waves for the 
initiation of high explosive charges, 11:14410 (RA;US) 

DETONATIONS 
Numerical Analysis 

Numerical analysis of problems of classical and reverse 

cumulation, 11:14432 (TG;US) 
DEUTERIUM 
Chemisorption 

Surface-limited release of deuterium from iron and the effect of 

surface oxygen, 11:13663 (J;US) 
Desorption 

Surface-limited release of deuterium from iron and the effect of 

surface oxygen, 11:13663 (J;US) 
Diffusion 

Description of an ultra high vacuum device for permeation 

measurements, 11:15375 (R;LU) 
Energy Density 

Energetic neutral particles behind the PLT pumped limiter, 

11:15412 (;AT) 
Energy-Level Transitions 

Frequency shifts of vibrational and rotational states of dilute 
He, D2, and HD impurities in solid Ar under pressure, 
11:14999 (J;US) 

Isotope Effects 

Gas-phase hydrogen isotope exchange in HF + D.O, 11:13803 
(R;US) 

Measurement of the rotational spectra of OH* and OD* by 
laser magnetic resonance, 11:14994 (J;US) 

Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 

Isotopic Exchange 

IR-spectroscopic study of the kinetics of H-D exchange of the 
hydroxyl groups of y aluminium oxide in the presence of 
platinum, 11:13804 (R;DE;In German) 

Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 

Spectral Shift 

Frequency shifts of vibrational and rotational states of dilute 
Hz, D2, and HD impurities in solid Ar under pressure, 
11:14999 (J;US) 

DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 





DEUTERIUM IONS 
Reaction 


Kinetics 
Theoretical studies of kinetic mechanisms of tive-ion 
formation in Final report, June 1, 1983-June 1, 1985, 
11:15301 (R;US) 
OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron Reactions 
Vector and tensor analyzing power measurements for the *H(d 
vector,n) and 'H(d vector,n) reactions near 46 MeV, 
11:15135 (RA;US) 
Lithium 7 Reactions 
Radioactive ion beams - hot stellar reactions in the laboratory, 
11:14194 G;NL) 
Pion Minus Reactions 
Pion-induced pion production on the deuteron, 11:15138 (J;US) 
Pion Plus Reactions 
ar* d—»1r* pn reaction as a test of relativistic Faddeev theories: 
Differential cross section, 11:15140 (J;US) 
Pion-induced pion production on the deuteron, 11:15138 (J;US) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURC 
See NEUTRON SOURCE FACILITIES 
DEUTERON REACTIONS 
Nuclear Reactions 
Effect of relative nuclear size on nucleus-nucleus interactions, 
11:14933 (RA;US) 
One-Nucleon Transfer Reactions 
Study of the nuclear structure of ‘Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 


Vector and tensor analyzing power measurements for the 7H(d 
vector,n) and 'H(d vector,n) reactions near 46 MeV, 
11:15135 (RA;US) 

DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEVELOPING COUNTRIES 
See also BRAZIL 
EGYPTIAN ARAB REPUBLIC 
GREECE 


ICELAND 
INDIA 
MEXICO 
MOROCCO 
PERU 

SPAIN 
TANZANIA 
UPPER VOLTA 


Agricultural Wastes 
U ing agricultural waste recycling. Technical paper, 
11:12978 (R;US) 
BIOGAS Process 
Biogas - not just technology, 11:12975 (R;SE) 
Electric Batteries 


Understanding batteries. Technical paper, 11:13388 (R;US) 
Energy Storage 
Understanding energy storage methods. Technical paper, 
11:13373 (R;US) 
Ethanol Fuels 
Understanding ethanol fuel production and use. Technical 
paper, 11:12886 (R;US) 
Power 


Understanding hydropower. Technical paper, 11:12909 (R;US) 
Micro-Scale Hydroelectric Power Plants 
Understanding micro-hydroelectric generation. Technical 
paper, 11:12913 (R;US) 
Photovoltaic Power Plants 
DOE and AID stand-alone photovoltaic activities: a status 
report, 11:12961 (RA;US) 
Photovoltaic Power Supplies 
DOE and AID stand-alone photovoltaic activities: a status 
report, 11:12961 (RA;US) 
Power Generation 
Electricity production for rural communities in the developing 
world: a comparative analysis, 11:12965 (RA;US) 
Research Programs 
Development of a research reactor program in a national 
research centre, 11:13299 (RA;XA) 
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Small-Scale Power Plants 
Understanding mini-hydroelectric generation. Technical paper, 
11:12914 (R;US) 
Solar Dryers 
Understanding solar food dryers. Technical paper, 11:13107 
(R;US) 
Solar Energy 
Understanding solar energy: a general overview. Technical 
paper, 11:13108 (R;US) 
Solar Thermal Power Plants 
Building designs integrating 120 degrees of a spherical fixed 
reflector with tracking linear receiver for developing 
countries, 11:13003 (RA;US) 
Solar Water Pumps 
Understanding solar water pumps. Technical paper, 11:13106 
(R;US) 
Wind Power 
Understanding wind energy. Technical paper, 11:13166 (R;US) 
Wind conditions in oversea countries in view of wind power 
utilization, 11:13152 (R;DE;In German) 
Wind-Powered Pumps 
Wind systems for pumping water: a training manual, 11:13165 
(R;US) 
DEVICES 
See EQUIPMENT 
DEVONIAN SHALES 
See BLACK SHALES 
1,4-DIAMINOBUTANE 
See PUTRESCINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS 
Photoemission 
C 1s excitation studies of diamond (111). I. Surface core levels, 
11:13771 (J;US) 
Surface Properties 
C Is excitation studies of diamond (111). I. Surface core levels, 
11:13771 (;US) 
DIANTIPYR 
See PYRAZOLINES 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Research Programs 
Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 
2,3,4,7-DIBENZOANTHRACENE 
See PENTACENE 
DICARBOXYLIC ACIDS 
Friedel-Crafts Reaction 
i project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 


Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 
DIEL VARIATIONS 
See DAILY VARIATIONS 
DIELECTRIC MATERIALS 
Combustion Products 
Products of thermal degradation of dielectric fluids. Interim 
report, November 1984-May 1985, 11:14489 (R;US) 
Stresses 
Mechanical stress in a dielectric solid from a uniform electric 
field, 11:13769 (J;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Air Pollution Abatement 
Emission characterization of a 2-stroke heavy-duty diesel 
coach engine and vehicle with and without a particulate 
trap. Final report, 20 April 1982-28 May 1983, 11:13602 
(R;US) 
Exhaust Gases 
Emission characterization of a 2-stroke heavy-duty diesel 
coach engine and vehicle with and without a particulate 
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trap. Final report, 20 April 1982-28 May 1983, 11:13602 
(R;US) 
Fouling 
Vegetable oils as diesel fuels. Reduction of carbon fouling, 
11:13604 (R;FI;In Finnish) 
Fuel Economy 
Future heavy duty trucking engine requirements, 11:13526 
(R;US) 
Fuel Substitution 
Sunflower oil methyl ester as a diesel fuel, 11:13578 (RA;US) 
Materials 
Ceramics for electric power-generating systems. Final report, 
11:13698 (R;US) 
DIESEL FUELS 
Fuel Substitution 
Vegetable oils as diesel fuels. Reduction of carbon fouling, 
11:13604 (R;FI;In Finnish) 
Performance Testing 
Oil agglomeration of low rank coals, 11:12644 (RA;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CROSS SECTIONS 
Inverse Scattering Problem 
Lindhard, Nielsen, and Scharff method of obtaining 
approximate cross sections. Memorandum report, 11:15240 
(R;US) 
DIFFERENTIAL EQUATIONS 


See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 


Numerical Solution 

Implementing linear multistep formulas for solving DAEs. 
Addendum to report No. UIUCDCS-R-85-1205, 11:15442 
(R;US) 

DIFFRACTION 
See also NEUTRON DIFFRACTION 
Computer Calculations 
New generation of panel programs for radiation-diffraction 
problems, 11:15241 (R;US) 
DIFFRACTION GRATINGS 
See GRATINGS 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFUSE SOLAR RADIATION 
Forecasting 

Anisotropic model for diffuse radiation incident on slopes of 
different orientations and possible applications to CPC's, 
11:12921 (RA;US) 

Statistical comparison of solar radiation correlations: monthly 
average global and diffuse radiation on horizontal surfaces, 
11:12918 (RA;US) 

Measuring Methods 

Effects of volcanic dust clouds on surface insolation, 11:12922 
(RA;US) 

Solar energy measurement program at Hampton, Virginia, 
11:12929 (RA;US) 

DIFFUSION 
Mathematical Models 
Diffusion by homogeneous isotropic turbulence, 11:15027 
(R;NL) 
DIGESTER GAS 
See METHANE 
DIGITAL COMPUTERS 
See also SUPERCOMPUTERS 
Technology Impacts 
Numerical analysis and the scientific method, 11:15443 (R;US) 
DIGITIZERS 
Performance Testing 

DIGITEST: a system for measuring the dynamic properties of 

transient digitizers, 11:14326 (R;US) 
DIMERS 
Binding Energy 

Symmetric arsenic dimers on the Si(100) surface, 11:13758 

G;US) 
Crystallography 

Characterizations of the monohydrates of the monosodium and 
dipotassium salts of cis-syn thymine photodimer. 
Crystallographic treatments of mixed crystals containing 


DISTRIBUTED COLLECTOR POWER PLANTS 
Operation 


dimers and monomers resulting from X-ray cleavage of 
dimers in the solid state, 11:13800 (J;DK) 
Structural Chemical Analysis 
Characterizations of the monohydrates of the monosodium and 
dipotassium salts of cis-syn thymine photodimer. 
Crystallographic treatments of mixed crystals containing 
dimers and monomers resulting from X-ray cleavage of 
dimers in the solid state, 11:13800 (J;DK) 
DIMETHYL KETONE 
See ACETONE 
DIMETHYL SULFOXIDE 
See DMSO 
DINING HALLS 
See RESTAURANTS 
DIODE TRANSISTORS 
See TRANSISTORS 
DIOXIN 
Emission 
Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 
Environmental Transport 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
1,2-DIPHENYLETHANE 
See BIBENZYL 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRECT SOLAR RADIATION 
Computerized Simulation 
SOLAVG: radially averaged optical power ratio calculations. 
The Crosbyton Solar Power Project, 11:12930 (R;US) 
Measuring Methods 
Measurement and modeling of direct solar irradiance, 11:12924 
(RA;US) 
Solar energy measurement program at Hampton, Virginia, 
11:12929 (RA;US) 
Static method for determining direct normal insolation, 
11:12926 (RA;US) 
DIRECTIONAL DRILLING 
Drilling Equipment 
Borehole angle control device. Final technical report, 11:12672 
(R;US) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATES 
Chemical Composition 
Variability of major organic components in aircraft fuels. Final 
report, November 1983-December 1984, 11:12684 (R;US) 
DISTILLATION EQUIPMENT 
Simulation 
Multivariable and distributed control of nonlinear chemical 
processes using adaptive methods. Progress report, January 
1, 1985-December 31, 1988, 11:13781 (R;US) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Operation 
Solar Total Energy Project: Shenandoah, Georgia, 11:13005 
(RA;US) 





DISTRIBUTED COLLECTOR POWER PLANTS 
Performance 


Performance 
Solar Total Energy Project: Shenandoah, Georgia, 11:13005 
(RA;US) 
DISTRICT HEATING 
Computerized Simulation 
Simulation model for district heating systems, project P31.1. 
Supplementary report, 11:13567 (R;DK;In Danish) 
Cost Overruns 
Updated costs and technical data for district heating, 11:13566 
(R;NO;In Norwegian) 
Evaluation 
Future for district heating, 11:13570 (R;SE;In Swedish) 
Heat Distribution Systems 
Technical flexibility of conventional district heating systems, 
11:13562 (R;SE;In Swedish) 


Stresses in district heating pipes, 11:13572 (R;SE;In Swedish) 
Seasonal Thermal Energy Storage 
Long time heat storage in district heating systems with thermal 
power plants, 11:13378 (R;SE;In Swedish) 
ions 
Updated costs and technical data for district heating, 11:13566 
(R;NO;In Norwegian) 
DIURNAL VARIATION 
See DAILY VARIATIONS 
DIVING OPERATIONS 
Accidents 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Emergency Plans 
Emergency, contingency and safety in diving, 11:12688 (R;NO) 
Safety 


Emergency, contingency and safety in diving, 11:12688 (R;NO) 
DMSO 
Biological Effects 
Modification of radiation response in mammalian cells: the 
repair and fixation of x-ray induced potentially lethal 
damage, 11:14664 (R;CA) 
DNA 
See also RECOMBINANT DNA 
Interaction 


Actinomycin and DNA transcription, 11:14624 (J;US) 
Methylation 
Nucleotide sequence of the Dpn II DNA methylase gene of 
Streptococcus pneumoniae and its relationship to the dam 
gene of Escherichia coli, 11:14638 (J;US) 
Strand Breaks 
Inhibition of DNA repair by trifluoperazine, 11:14717 (J;NL) 
DNA HELICASES 
Enzyme Activity 
Mutations affecting gyrase in Haemophilus influenzae, 11:14636 
(J;US) 
DNA POLYMERASES 
Biochemistry 
Site-specifically modified oligodeoxyribonucleotides as 
templates for Escherichia coli DNA polymerase I, 11:14627 
(J;US) 
DNA REPLICATION 
Biochemical Reaction Kinetics 
Analysis of growth rate effects on productivity on recombinant 
Escherichia coli populations using molecular mechanism 
models, 11:14629 (J;US) 
Biological Pathways 
Analysis of growth rate effects on productivity on recombinant 
Escherichia coli populations using molecular mechanism 
models, 11:14629 (J;US) 
Mathematical Models 
Analysis of growth rate effects on productivity on recombinant 
Escherichia coli populations using molecular mechanism 
models, 11:14629 (J;US) 
RETRIEVAL 


See INFORMATION RETRIEVAL 
DOGS 
Radiation Effects 
Emesis EDS0 of neutron irradiation and prophylactic 
effectiveness. Final report, 1 January 1979-31 December 
1984, 11:14663 (R;US) 
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DOMESTIC WASTES 

See MUNICIPAL WASTES 
DOPED MATERIALS 

Crystal Defects 
Relationship between chemical and tracer diffusion coefficients 
of aliovalent ions in an ionic lattice, 11:13717 (J;GB) 

DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE REDUCTION FACTOR 


See EFFICIENCY 
RADIOPROTECTIVE SUBSTANCES 


DOSE RELATIVE FACTOR 


See EFFICIENCY 
RADIOPROTECTIVE SUBSTANCES 


DOSEMETERS 
Laboratory and portable nuclear instrumentations production 
in TESLA Vrable concern, 11:14241 (RA;CS) 
Circuits 
Pocket total dose meter, 11:14311 (J;NL) 
Data Processing 
Pocket total dose meter, 11:14311 (J;NL) 


Design of the passive personal dosimeter for miners using an 
allyl diglycol carbonate plastic. Phase 1. Basic and feasibility 
study, 11:14671 (R;CA) 

Portable dose equivalent meter based on microdosimetry, 
11:14310 (J;NL) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also ALPHA DOSIMETRY 
PERSONNEL DOSIMETRY 
Research Programs 

Research in Progress: FY 1986. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 11:14725 (R;US) 

DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRAINAGE 
on 
Optimization of the drainage design in mixed-bed units for 
condensate polishing plants, 11:13935 (TJ;GB) 
DRAINAGE AREAS 
See DRAINAGE 
DRAINAGE SYSTEMS 
See DRAINAGE 
DRF 


See EFFICIENCY 
RADIOPROTECTIVE SUBSTANCES 


DRIFT CHAMBERS 
Delay Circuits 
Test of the delay line for z-readout of the TOPAZ inner drift 
chamber, 11:14273 (R;JP) 
Design 
Experiments on the electron excitation of nuclei using a wide- 
range magnetic spectrometer, 11:14299 (RA;SU;In Russian) 
P 
Experiments on the electron excitation of nuclei using a wide- 
range magnetic spectrometer, 11:14299 (RA;SU;In Russian) 
Power Supplies 
Stabilized high-voltage supply proportional and drift chambers, 
11:14239 (RA;CS;In Russian) 
Spatial Resolution 
Test of the delay line for z-readout of the TOPAZ inner drift 
chamber, 11:14273 (R;JP) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING 
See also DIRECTIONAL DRILLING 
OFFSHORE DRILLING 
WELL DRILLING 


Guides 
Exploration. Guidelines for drilling, 11:12708 (R;DK;In 
Danish) 
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DRILLING EQUIPMENT 
Design 
Borehole angle control device. Final technical report, 11:12672 
(R;US) 
Field Tests 
Borehole angle control device. Final technical report, 11:12672 
(R;US) 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Distribution 
Time-dependent, two-dimensional model for predicting the 
distribution of drilling muds discharged to shallow water, 
11:12675 (R;US) 
Environmental Impacts 
Responses of macrobenthos colonizing estuarine sediments 
contaminated with drilling mud containing diesel oil, 
11:14579 (R;US) 
Toxicity 
Harvester ant bioassay for assessing hazardous chemical waste 
sites, 11:14727 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RISERS 
See MARINE RISERS 
DRINKING WATER 
Radioactivity 
Strontium-90 and cesium-137 in total diet (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14535 
(RA;JP) 
DROPLETS 
Phase Transformations 
Correlations and droplet growth, 11:15275 (J;US) 
DRUGS 


See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 


Radiosensitivity Effects 
Eye and brain anomalies in prenatal mice following maternal 
drug administration and low level radiation, 11:14696 
(RA;DE) 
DRY DEPOSITION 
See DEPOSITION 
DRYING 
See also SOLAR DRYING 
Fuel Substitution 
Cereals drying in Brazil using alternative fuels, 11:13543 
(RA;DE;In German) 
DTO 


See HEAVY WATER 
TRITIUM COMPOUNDS 


DUAL-PURPOSE POWER PLANTS 
Cogeneration 
Liebenau model farm, 11:13546 (RA;DE;In German) 
Seasonal Thermal Energy Storage 
Long time heat storage in district heating systems with thermal 
power plants, 11:13378 (R;SE;In Swedish) 
DUBNA PULSED REACTOR 
See IBR-2 REACTOR 
DUCTS 
Computerized Simulation 
Gas flow environmental and heat transfer nonrotating 3D 
program, 11:13591 (RA;US) 
Gas Flow 
Gas flow environmental and heat transfer nonrotating 3D 
program, 11:13591 (RA;US) 
Heat Transfer 
Gas flow environmental and heat transfer nonrotating 3D 
program, 11:13591 (RA;US) 
DUSTS 
See also COSMIC DUST 
Measuring Methods 
Respirable dust measurement. Research report, 26 June 1981-26 
November 1983, 11:12667 (R;US) 
Sorptive Properties 
Using dust as a servant of war, 11:15424 (R;US) 


EARTH 


MAGNETOSPHERE 
Energy Transfer 


DYE LASERS 
Light Sources 
Plasmas as light sources for lasers. Final technical report, 
11:13942 (R;US) 
DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC LOADS 
Fluctuations 
Load fluctuations and response of rotor systems in turbulent 
wind fields, 11:13151 (R;NL) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 159 
Energy Levels 
In-beam spectroscopy of /sup 159,160/Dy, 11:15178 (RA;US) 
DYSPROSIUM 160 
Energy Levels 
In-beam spectroscopy of /sup 159,160/Dy, 11:15178 (RA;US) 
Massive transfer experiments with heavy beams, 11:15168 
(RA;US) 
DYSPROSIUM 163 
E2-Transitions 
Multiple Coulomb excitation of odd-mass nuclei, 11:15187 
(RA;JP) 
M1-Transitions 
Multiple Coulomb excitation of odd-mass nuclei, 11:15187 
(RA;JP) 


E LAYER 
See E REGION 
E REGION 
Plasma Waves 
Active ionospheric generation of ELF/VLF (extremely low 
frequency/very low frequency) waves. Final report, 
11:14970 (R;US) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 


See also EARTH MAGNETOSPHERE 
IONOSPHERE 
MESOSPHERE 
STRATOSPHERE 
THERMOSPHERE 


Cosmic Neutrinos 
Atmospheric neutrino fluxes, 11:14949 (R;GB) 
Cosmic Ray Flux 
Additional flux of particles and albedo-electrons in the upper 
atmosphere, 11:14821 (RA;US) 
Cosmic Ray Propagation 
Propagation of cosmic rays through the atmosphere in the 
quark-gluon strings model, 11:14908 (RA;US) 
Electric Fields 
Short perturbations of cosmic ray intensity and electric field in 
the atmosphere, 11:14830 (RA;US) 
EARTH CRUST 
Gas Analysis 
Analysis of gases in the earth’s crust. Final report, January 1, 
1982-February 28, 1985, 11:12714 (R;US) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 
Electrons 
Statistical analysis of energetic electrons (3.4-16 MeV) at 
geosynchronous altitude and their relationship to 
interplanetary parameters. Master’s thesis, 11:14967 (R;US) 
Statistical analysis of energetic electrons (1.2-16 MeV) at 
geosynchronous orbit. Master's thesis, 11:14968 (R;US) 
Energy Transfer 
Recent investigation at INPE in magnetospheric physics and 
geomagnetism, 11:14974 (RA;BR) 





Magnetic Storms 


Magnetic Storms 
Dynamics of the penetration boundaries of solar protons 
during a strong magnetic storm, 11:14829 (RA;US) 
Mathematical Models 
Diurnal variations of cosmic ray geomagnetic cut-off threshold 
rigidities, 11:14832 (RA;US) 
Research Programs 
Recent investigation at INPE in magnetospheric physics and 
geomagnetism, 11:14974 (RA;BR) 
EARTH MANTLE 
Joints 
Dynamic model of Venus’s gravity field, 11:14883 (R;US) 
Viscosity 
Dynamic model of Venus’s gravity field, 11:14883 (R;US) 
EARTH PLANET 
See also NORTHERN HEMISPHERE 
Shadow Effect 
Empirical model for the Earth’s cosmic ray shadow at 400 
KM: prohibited cosmic ray access, 11:14828 (RA;US) 
EARTH-COVERED BUILDINGS 
International Cooperation 
Earth shelter goes international, 11:13033 (RA;US) 
Reviews 
Earth shelter goes international, 11:13033 (RA;US) 
Technology Assessment 
Earth shelter goes international, 11:13033 (RA;US) 
EARTHQUAKES 
Surveys 
Summary of the September 19, 1985 Mexico earthquake, 
11:15422 (R;US) 
EBR-2 REACTOR 
Computerized Control Systems 
Installation of automatic control at experimental breeder 
reactor II, 11:13291 (J;US) 
Reactor Control Systems 
Installation of automatic control at experimental breeder 
reactor II, 11:13291 (J;US) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
Radiation Effects 
Compilation of 1984 annual reports of the Navy ELF 
(extremely low frequency) communications system 
ecological monitoring program. Volume 1, TABS A-E. 
Annual progress report, January-December 1984, 11:14515 
(R;US) 
ECR HEATING 
Computerized Control Systems 
Electron Cyclotron Resonance Heating (ECRH) Control 
System, 11:15397 (R;US) 
Cyclotron Harmonics 
Collisional effects on coherent nonlinear wave-particle 
interactions at cyclotron harmonics, 11:15347 (J;US) 
Magnetic Fields 
R.F. heating-influence of the magnetic field Bo on electron 
heating by ECRH, 11:15315 (R;BR) 
Quality Assurance 
Quality assurance for Electron Cyclotron Resonant Heating 
(ECRH), 11:15400 (R;US) 
EDDY CURRENT TESTING 
Eddy-current nondestructive testing of turbine generators. 
Final report, 11:13189 (R;US) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDTA 
Crystal Structure 
Neutron diffraction study at 37 K of sodium 
triaqua(ethylenediamine-tetraacetato)samarate(III) 
pentahydrate, Na[Sm(CioH:2N2Os)(H2O)s].5H2O, 11:13816 
(J;DK) 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Curriculum Guides 
How to put solar energy in the public school curriculum, 
11:12943 (RA;US) 
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EFFICIENCY 
Temperature Dependence 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
EFFUSION 
See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 
Agriculture 

Integrated solar desalination/agriculture pilot plant in Egypt: 

design and construction update, 11:13029 (RA;US) 
Desalination Plants 
Integrated solar desalination/agriculture pilot plant in Egypt: 
design and construction update, 11:13029 (RA;US) 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEINIUM 254 TARGET 
Neutron Reactions 
Neutron capture and fission in /sup 254g/ Es, 11:15210 (J;US) 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTIC SCATTERING 
Nuclear Models 

Spin-rotation parameter Q for elastic scattering of 800 MeV 
polarized protons from '*O, “Ca, and 7°*Pb, 11:15136 
(R;US) 

ELASTICITY 
Statistical Mechanics 
Calculation of elastic constants using isothermal molecular 
dynamics, 11:15270 (J;US) 
ELASTOMERS 
Radiation Curing 
Radiation crosslinking of elastomer systems, 11:13871 (RA;AU) 
Radiation Effects 
Radiation resistance of elastomers, 11:14046 (J;US) 
ELECTRIC BATTERIES 

Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 

See also METAL-NONMETAL BATTERIES 
Electrodes 

Loading and utilization of active material in nickel composite 

electrodes: optimization, 11:13381 (R;US) 
Electrolytes 

Primary and secondary room temperature molten salt 
electrochemical cells. Rept. for Jun 84-Mar 85, 11:13379 
(R;US) 

Wetting behavior of dialkylimidazolium chloroaluminate, a 
room-temperature molten salt. Interim report, May- 
September 1984, 11:13380 (R;US) 

Meetings 

Extended abstracts: seventh battery and electrochemical 

contractors’ conference, 11:13383 (R;US) 
Monitors 

Electric vehicle traction battery module monitor test results 

for Wyle and Propel systems, 11:13607 (R;US) 
Reviews 

Batteries in electric vehicle and solar conversion applications, 

11:13606 (R;US) 
Solid Electrolytes 
Polymer electrolyte based on poly(ethylene imine) and lithium 
salts. Technical report, 11:13382 (R;US) 
Technology Assessment 
Understanding batteries. Technical paper, 11:13388 (R;US) 
ELECTRIC CABLES 
Bibliographies 

Underground cables: an annotated bibliography, 1966-1967. 
Supplement No. 1, 11:13205 (R;US) 

Underground cables: an annotated bibliography, 1960-1965, 
11:13206 (R;US) 

ELECTRIC CONDUCTORS 
Electrical Insulation 

Conductor shrouding (For carrying out work on overhead 

networks), 11:13985 (TG;GB) 
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ELECTRIC CONTACTS 
Soldering 
Statistical analysis of data from the solderability testing of 
electroless nickel plated Kovar leads, 11:13976 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 


See also ALTERNATORS 
TURBOGENERATORS 


Wave Power 
Proposal for a small drifting buoy system of long life by 
utilizing wave power. Technical memo., 11:13145 (R;US) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Master Metering 
Group contingency for electricity conservation in master- 
metered apartments, 11:13574 (J;US) 
Prices 
Efficient use of electricity. Prices and policies, 11:13425 
(R;SE;In Swedish) 
Research Programs 
Digest of research in the electric utility industry. Volume 3. 
1984-1985, 11:13178 (R;US) 
Digest of research in the electric utility industry. Volume 4. 
Corporate index and subject index A-L, 11:13179 (R;US) 
Statistical Data 
Electric power use by industries (monthly cumulative from 
1972 to current). Data file, 11:13424 (R;US) 
Supply and Demand 
Monthly Energy Review, October 1985, 11:12692 (R;US) 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC UTILITIES 
Data Compilation 
Electric Power Monthly, October 1985, 11:13418 (R;US) 
Electric Power 
Electric power use by industries (monthly cumulative from 
1972 to current). Data file, 11:13424 (R;US) 
Financial Data 
Financial statistics of selected electric utilities, 1984, 11:13419 
(R;US) 
Load Analysis 
Loss of Load Probability (LOLP) Program. Study base and 
selected results. Volume III. Department of Energy Office 
of Emergency Preparedness, 11:13421 (R;US) 
Load Management 
Use of linear systems analysis to identify the residential/utility 
relationship, 11:13062 (RA;US) 
Peak Load 
User’s Guide for Loss of Load Probability Program. Volume 
II. Department of Energy Office of Emergency 
Preparedness, 11:13422 (R;US) 
ELECTRICAL ENGINEERING 
Research 
EE Technical Review, 11:13979 (R;US) 
ELECTRICAL EQUIPMENT 


See also CIRCUIT BREAKERS 
ELECTRIC CONTACTS 
ELECTROMAGNETS 
RESISTORS 


Seismic Effects 
Component fragilities. Data collection, analysis and 
interpretation, 11:13311 (R;US) 
ELECTRICITE DE FRANCE 
Reactor Safety 
DER 83: outstanding events, 11:13210 (R;FR;In French) 
Research Programs 
Outstanding events DER 84, 11:13211 (R;FR;In French) 
ELECTRIC-POWERED VEHICLES 
Electric Batteries 
Batteries in electric vehicle and solar conversion applications, 
11:13606 (R;US) 
Monitors 
Electric vehicle traction battery module monitor test results 
for Wyle and Propel systems, 11:13607 (R;US) 


ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Design 
Development of electrochemical technique for continuous 
corrosion rates and time of wetness, 11:13923 (R;NO;In 
Norwegian) 
Meetings 
Extended abstracts: seventh battery and electrochemical 
contractors’ conference, 11:13383 (R;US) 
ELECTROCHEMICAL CORROSION 
Inhibition 
Inhibition of the photo-corrosion of colloidal CdS using 
transition metal hydroxides, 11:13844 (RA;AU) 
ELECTROCHEMISTRY 
Redox Process 
Mechanistic aspects of redox processes by a combination of 
NMR and transient electrochemical techniques, 11:13827 
(RA;AU) 
ELECTRODEPOSITION 
Mathematical Models 
Periodic electrodeposition of alloys, 11:13737 (R;US) 
ELECTRODES 
Composite Materials 
Loading and utilization of active material in nickel composite 
electrodes: optimization, 11:13381 (R;US) 
Evaluation 
Parametric evaluation of an electrostatic precipitator at 
simulated Pressurized Fluidized Bed Combustion (PFBC) 
conditions. Final report, 11:12652 (R;US) 
Kinetics 
Semiconductor electrochemistry approach to the study of 
oxide films on nickel and zinc. Final report, 11:13386 (R;US) 
Optimization 
Parametric evaluation of an electrostatic precipitator at 
simulated Pressurized Fluidized Bed Combustion (PFBC) 
conditions. Final report, 11:12652 (R;US) 
Photochemical Reactions 
Solid-state chemistry of photoelectrodes for water 
photoelectrolysis. Annual report, August 1983-September 
1984, 11:12858 (R;US) 
Surfaces 
Study of synchrotron radiation from wet electrode surfaces. 
Publications, patents, presentations, and Honors report, 1 
October 1984-30 September 1985, 11:15025 (R;US) 
Voltage Drop 
MHD channel development. Quarterly report, April-June 1985, 
11:13432 (R;US) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Aluminates 
Wetting behavior of dialkylimidazolium chloroaluminate, a 
room-temperature molten salt. Interim report, May- 
September 1984, 11:13380 (R;US) 
Diffusion 
Electrolyte diffusion in compacted montmorillonite engineered 
barriers, 11:12816 (R;US) 
Tonic Conductivity 
Effect of interfacial space-charge polarization on the ionic 
conductivity of composite electrolytes, 11:13711 (J;US) 
Molten Salts 
Primary and secondary room temperature molten salt 
electrochemical cells. Rept. for Jun 84-Mar 85, 11:13379 
(R;US) 
Polarization 
Effect of interfacial space-charge polarization on the ionic 
conductivity of composite electrolytes, 11:13711 (J;US) 
Wettability 
Wetting behavior of dialkylimidazolium chloroaluminate, a 
room-temperature molten salt. Interim report, May- 
September 1984, 11:13380 (R;US) 
ELECTROLYTIC CORROSION 
See ELECTROCHEMICAL CORROSION 





ELECTROMAGNETIC LENSES 
Beam Transport 


ELECTROMAGNETIC LENSES 
Beam Transport 
Circular-beam ray tracing on a microcomputer, 11:14162 
(J;US) 
ELECTROMAGNETIC SURVEYS 
Results from using the CSAMT technique to monitor the Tono 
UCG experiment, 11:12588 (J;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETS 


See also BEAM BENDING MAGNETS 
BEAM FOCUSING MAGNETS 
KICKER MAGNETS 
SUPERCONDUCTING MAGNETS 


Current Limiters 
Magnet current bypass shunt, 11:14048 (J;US) 


Application of structural-mechanics methods to the design of 
ge tandem-mirror fusion devices (MFTF-B). Revision 1, 
11:15393 (R;US) 
Power Supplies 
A precision pulser for main ring extraction, 11:14047 (J;US) 
The Fermilab DO overpass power supply system, 11:14145 
(J;US) 
ELECTRON ACCEPTOR 
See BINDING ENERGY 
ELECTRONS 


ELECTRON ACOUSTIC WAVES 
See ELECTRON PLASMA WAVES 
ELECTRON BEAM WELDING 
Comparative Evaluations 
Comparison of the physics of Gas Tungsten Arc Welding 
(GTAW), Electron Beam Welding (EBW), and Laser Beam 
Welding (LBW), 11:13652 (R;US) 
ELECTRON BEAMS 
Beam Bunching 
Cerenkov radiation from periodic bunches for a finite path in 
air. Master's thesis, 11:14071 (R;US) 
Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 11:14083 (J;US) 
Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
Beam Dynamics 
Robinson instability and beam loading, 11:14089 (J;US) 
Beam Emittance 
Emittance measurements of space-charge-dominated electron 
beam. Final report, 11:14979 (R;US) 
Emittance measurements of space-charge-dominated electron 
beams, 11:14996 (J;US) 
Beam Transport 
Beam transport results on the multi-beam MABE accelerator, 
11:14126 (J;US) 
Distribution 


Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 11:14083 (J;US) 


Scattering 

Landau damping in the SLAC Linac, 11:14158 (J;US) 
Current Density 

X-ray diagnostic for current density profiling relativistic 

electron beams in vacuum and gas, 11:14082 (J;US) 

Damping 

Status of the SLC damping rings, 11:14172 (J;US) 
Diffraction 


Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
Spectra 


Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 11:14083 (J;US) 
X-ray diagnostic for current density profiling relativistic 
electron beams in vacuum and gas, 11:14082 (J;US) 
Free Electron Lasers 
Tutorial on classical free-electron laser theory. Rept. No. 1 
(Final), 1 July 1984-28 February 1985, 11:13938 (R;US) 
Images 
X-ray diagnostic for current density profiling relativistic 
electron beams in vacuum and gas, 11:14082 (J;US) 
Instability 
Robinson instability and beam loading, 11:14089 (J;US) 
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Landau Damping 
Landau damping in the SLAC Linac, 11:14158 (J;US) 
Space Charge 
Emittance measurements of space-charge-dominated electron 
beam. Final report, 11:14979 (R;US) 
Emittance measurements of space-charge-dominated electron 
beams, 11:14996 (J;US) 
X Radiation 
X-ray diagnostic for current density profiling relativistic 
electron beams in vacuum and gas, 11:14082 (J;US) 
ELECTRON CAPTURE 
By projectiles in collisions; not for ELECTRON CAPTURE 
DECAY. 
Cross Sections 
Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1984-September 30, 1985, 
11:15308 (R;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DETECTION 
Position Sensitive Detectors 
Absolute detection efficiencies of microchannel plates for 0.1— 
2.3 keV electrons and 2.1—4.4 keV Mg* ions, 11:14308 
(J;US) 
ELECTRON DONOR 


See BINDING ENERGY 
ELECTRONS 


ELECTRON GAS 
Correlation Functions 
Kinetic theory of long time tails in velocity correlation 
functions in a moderately dense electron gas, 11:15292 (J;US) 
Kinetic Equations 
Initial state dependence of nonlinear kinetic equations: The 
classical electron gas, 11:15294 (J;US) 
Kinetic equation for a weakly interacting classical electron gas, 
11:15293 (J;US) 
ELECTRON MICROSCOPY 
Electron microscopy of lattice defects in semiconductors, 
11:14320 (RA;AT;In German) 
ELECTRON PAIRS 
Pair Production 
Excessive production of electron pairs by soft photons in low 
multiplicity ion interactions, 11:14928 (RA;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES 
Dispersion Relations 
Electrostatic electron surface modes on a plasma-vacuum 
interface of finite width, 11:15346 (J;US) 
ELECTRON REACTIONS 
Knock-Out Reactions 
(e,e’c) coincidence experiments on the decay of the giant 
resonances in 7*Si, 11:15153 (R;DE;In German) 
ELECTRON RINGS 
Performance 
Status of the SLC damping rings, 11:14172 (J;US) 
ELECTRON SOURCES 
See also PIERCE ELECTRON GUNS 


High power pulsed accelerators with potential industrial 
applications, 11:12856 (J;NL) 
ELECTRON SPECTROMETERS 
Radiation 
Monte Carlo study of the principal limitations of electron-pair 
spectroscopy in high-energy nuclear collisions, 11:14222 
(RA;US) 
Design 
Thoughts on an e* e~ detector for RHIC, 11:14223 (RA;US) 
Energy Resolution 
Experiments on the electron excitation of nuclei using a wide- 
range magnetic spectrometer, 11:14299 (RA;SU;In Russian) 
Magnetic Lens Spectrometers 
Electron spectrometer with a superconducting magnet 
transporter for in-beam use, 11:14314 (J;NL) 
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ELECTRON SPECTROSCOPY 
Sensitometrical characteristics dependence of P-NIKFI type 
nuclear photoemulsions on electron energy, developer type 
and on development regime, 11:14282 (R;SU;In Russian) 
ELECTRON SPIN RESONANCE 
Uses 
Electron spin resonance, 11:13843 (RA;AU) 
ELECTRON-ATOM COLLISIONS 
Inelastic Scattering 
Application of electron scattering in hot plasmas to spectral 
line broadening, 11:15023 (BA;NL) 
ELECTRON-CAPTURE DETECTORS 
Signals 


Relation between pulsed electron capture detector signal and 
gas component concentration, 11:14297 (R;KP;In Korean) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also OSCILLATORS 
POWER SUPPLIES 
RESONATORS 


Research Programs 
Research objectives and summary of research performed by 
the Massachusetts Institute of Technology Research 
Laboratory of Electronics (January-December, 1984), 
11:14992 (R;US) 
Specifications 
Low-frequency resonance curves associated with non-linear 
internal friction, 11:14315 (R;CA) 
Testing 
a for prototype instrumentation, 11:13975 


ELECTRON ION COLLISIONS 
Electron 
Dielectronic recombination measurements of P“, S*, and 
Ci*, 11:15010 (J;US) 
Recombination 
Molecular dynamics simulation of geminate recombination by 
electrons in liquid methane, 11:13881 (J;US) 
ELECTRON-MOLECULE COLLISIONS 
Angular Distribution 
Energy-related atomic and molecular structure and scattering 
studies. Annual report, June 1, 1985-May 31, 1986, 11:14985 
(R;US) 
ELECTRON-POSITRON INTERACTIONS 
Research in theoretical physics. Annual progress report, April 
1, 1985-March 31, 1986, 11:15062 (R;US) 
Role of the five-point function in radiative corrections to two 
photon physics, 11:15069 (RA;FR) 


Comparison of light quark and charm quark fragmentation, 
11:15050 (J;NL) 
Search for heavy neutral leptons in e* e~ annihilations at 29 
GeV, 11:15052 (J;NL) 
Tests of models for parton fragmentation in e* e~ annihilation, 
11:15037 (R;US) 
Cross Sections 
Complete Monte Carlo calculation for e* e~ — e* e~ p* pr, 
11:15071 (RA;FR) 
Pair Production 
Exclusive production of higher-generation hadrons and form- 
factor zeros in quantum chromodynamics, 11:15114 (J;US) 
ELECTRONS 
See also COSMIC ELECTRONS 
Aurorae 
Systematics of the auroral boundary as indicated by particle 
precipitation. Master's thesis, 11:14966 (R;US) 


Scattering 
Inelastic electron scattering from nuclei, 11:15022 (J;US) 
ELECTROSTATIC ACCELERATORS 
See also TANDEM ELECTROSTATIC ACCELERATORS 
Beam Transport 
Accelerator column models for low-current beams, 11:14151 
G;US) 


Simulation 
Accelerator column models for low-current beams, 11:14151 
(J;US) 


EMPLOYMENT 
Measuring Methods 


Ion Beam Injection 
Design status of heavy ion injector program, 11:14184 (J;US) 
Ton Sources 
Design status of heavy ion injector program, 11:14184 (J;US) 
ELECTROSTATIC LENSES 
Beam 
Circular-beam ray tracing on a microcomputer, 11:14162 
G;US) 
ELECTROSTATIC PRECIPITATORS 
Comparative Evaluations 
Control of respirable particles in indoor air with portable air 
cleaners, 11:14499 (J;GB) 
Electrodes 
Parametric evaluation of an electrostatic precipitator at 
simulated Pressurized Fluidized Bed Combustion (PFBC) 
conditions. Final report, 11:12652 (R;US) 
Parametric 
Parametric evaluation of an electrostatic precipitator at 
simulated Pressurized Fluidized Bed Combustion (PFBC) 
conditions. Final report, 11:12652 (R;US) 
Performance Testing 
Control of respirable particles in indoor air with portable air 
cleaners, 11:14499 (J;GB) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROSTATICS 
Boundary 


Conditions 
Numerical solution of boundary condition to poisson’s equation 
and its incorporation into the program poisson, 11:14084 
GUS) 
Numerical Solution 
Numerical solution of boundary condition to poisson’s equation 
and its incorporation into the program poisson, 11:14084 
(J;US) 
ELMO BUMPY TORUS 
Microwave Heating 
High-field launch electron-cyclotron heating experiments in a 
bumpy torus, 11:15341 (J;US) 
LI 


Radioimmunoassay 
Thrombus radioimmunoscintigraphy: an approach using 
monoclonal antiplatelet antibody, 11:14654 (J;US) 
EMERGENCY PLANS 
Information Systems 
Spatial data handling capabilities in emergency response, 
11:14742 (R;US) 


Technical basis for emergency planning and preparedness in 
EC countries. An examination of criteria, practices and 
recent developments and proposals for a harmonized 
approach, 11:13213 (R;LU) 

Recommendations 

Emergency planning and p ess at nuclear power plants. 
The role of the IAEA, 11:13335 (RA;XA) 

EMERGENCY PROVISIONS 
See EMERGENCY PLANS 

EMISSION 

Forecasting 
Development of the industrial-combustion emissions model for 

acid-rain analyses, 11:14475 (R;US) 

Mathematical Models 
Development of the industrial-combustion emissions model for 

acid-rain analyses, 11:14475 (R;US) 
EMISSION SPECTRA 

B ; 

International bulletin on atomic and molecular data for fusion. 
No. 28, 11:15316 (R;XA) 


EMISSIVITY 
Measuring Methods 
Radiometric method for measurement of emissivity of metallic 
surface. Master's thesis, 11:13130 (R;US) 
EMPLOYEES 
See PERSONNEL 
EMPLOYMENT 
Report C: labor market information for Affirmative Action 
Compliance Planning - State of Virginia, 11:15421 (R;US) 
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Data Compilation 


Data Compilation 
Report B: 1986 projected population, labor force and 
unemployment - Delaware, 11:15420 (R;US) 
END USE SECTOR 
See COMMERCIAL SECTOR 


INDUSTRY 
RESIDENTIAL SECTOR 


ENDF 
See NUCLEAR DATA COLLECTIONS 
ENERGETIC SOLAR PARTICLES 
See SOLAR PARTICLES 
ENERGY CONSERVATION 
Electric energy savings from new technologies, 11:13437 
(R;US) 
Appropriate Technology 
Technology review of selected appropriate technology small 
grants program projects, 11:12944 (RA;US) 
Federal Assistance Programs 
State solar and conservation policies: a review of programs and 
their effectiveness, 11:12938 (RA;US) 
Financial Incentives 
Group contingency for electricity conservation in master- 
metered apartments, 11:13574 (J;US) 
Parametric Analysis 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 1, 11:13498 (R;AT;In German) 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 2, 11:13499 (R;AT;In German) 
Public Policy 
Joint effect of feedback and goal setting on performance: a 
field study of residential energy conservation, 11:13575 
(J;US) 
State solar and conservation policies: a review of programs and 
their effectiveness, 11:12938 (RA;US) 
Research Programs 
Rational energy supply of rural regions with intensive 
agriculture - the Reichenau example, 11:13545 (RA;DE;In 
German) 
ENERGY CONSUMPTION 
Information Needs 
Joint effect of feedback and goal setting on performance: a 
field study of residential energy conservation, 11:13575 
(J;US) 
Surveys 
Residential energy-consumption survey, 1982 and residential- 
transportation energy consumption survey, 1983. Technical 
documentation, 11:13427 (R;US) 
ENERGY CONVERSION 
Pyroelectric Effect 
Demonstration of a pyroelectric conversion power cycle with 
a polymer. Final report, October 1983-October 1984, 
11:13436 (R;US) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY MANAGEMENT 
Industrial Market and Energy Management Guide. Standard 
Industrial Classification 30 rubber and plastic products 
industry, 11:13533 (R;US) 
ENERGY MANAGEMENT SYSTEMS 
Computerized Control Systems 
Alfa-log, a computer system for analysis and control of energy 
systems, 11:13538 (R;SE;In Swedish) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Emerging trends in US refining and petroleum product trade: 
implications for energy security policy, 11:12697 (R;US) 
Recommendations 
Forestry’s views on the future policy concerning energy from 
biomass (Norway), 11:13430 (RA;NO;In Norwegian) 
ENERGY RECOVERY 
See also HEAT RECOVERY 
Assessment of energy-recovery potential of industrial 
combustion equipment. Final report, September 1977- 
December 1982, 11:13554 (R;US) 
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ENERGY SOURCE DEVELOPMENT 
Environmental Impact Statements 
Proposed Norton Basin lease sale 100. Final environmental 
impact statement. Volume 2, 11:14611 (R;US) 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 


Efficiency 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Heat Resistant Materials 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Heat Resisting Alloys 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Materials 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Planning 
Central boiler plants - their role in reducing dependence on 
fuel oil. District of Falun, Sweden, 11:13563 (R;SE;In 
Swedish) 
ENERGY STORAGE 


See also HEAT STORAGE 
PHOTOCHEMICAL ENERGY STORAGE 
PUMPED STORAGE 


Technology Assessment 
Understanding energy storage methods. Technical paper, 
11:13373 (R;US) 
ENERGY SUPPLIES 
Economic Analysis 
Energy plan for Paamiut/Frederikshaab (Greenland), 11:13407 
(R;DK;In Danish) 
Energy plan for Maniitsog/Sukkertoppen (Greenland), 
11:13408 (R;DK;In Danish) 
Energy plan for Nuuk/Godthaab (Greenland), 11:13409 
(R;DK;In Danish) 
Planning 
Energy supply and distribution on a regional and local 
authority level, 11:13565 (R;SE;In Swedish) 
Regional Cooperation 
Energy supply and distribution on a regional and local 
authority level, 11:13565 (R;SE;In Swedish) 
ENERGY TRANSFER 
See also HEAT TRANSFER 
Computer Codes 
Recondensation of vaporized material in the Cascade ICF 
reactor, 11:15404 (R;US) 
ENERGY TRANSMISSION 
See ENERGY TRANSPORT 
ENERGY TRANSPORT 
Feasibility Studies 
Open-loop transport of solar energy using natural gas 
networks, 11:12968 (RA;US) 
Superfluid Model 
Time evolution of tokamak states with flow, 11:15307 (R;US) 
ENERGY-LEVEL TRANSITIONS 
Fluorescence 
Fluorescence yields and x-ray production from atomic inner 
shells, 11:14981 (R;US) 
Oscillator Strengths 
Generalized oscillator strengths for 4s ?S—4p ?P transition in 
Cu: Comparison of experiment and theory, 11:15015 (J;US) 
P Invariance 
Measurement of Stark amplitudes in the 6?P/sub 1/2/ > 
7*P/sub 1/2/ transition of atomic thallium, 11:14988 (R;US) 
Relativistic Range 
Fluorescence yields and x-ray production from atomic inner 
shells, 11:14981 (R;US) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
Evaluation 
Isolation device evaluation criteria, 11:13271 (R;US) 
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Specifications 
Isolation device evaluation criteria, 11:13271 (R;US) 
ENGINEERING 


See also ELECTRICAL ENGINEERING 
NUCLEAR ENGINEERING 
SAFETY ENGINEERING 


Remote Engineering progress report, January-December 1984, 
11:13924 (R;US) 
Research Programs 
Summaries of FY 1985 engineering research, 11:13908 (R;US) 
ENGINES 
For machines with self-contained energy sources; for machines 
utilizing external energy sources for normal operation see 
MOTORS. 
See also TURBOFAN ENGINES 
Electric Heating 
Benefits of using electric engine heaters in cars, 11:13528 
(R;SE;In Swedish) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RADIATION WEAPONS 
Nuclear Explosions 
Compatibility of passive solar structures with criteria for 
neutron bomb survivability, 11:13036 (RA;US) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT 
Gamma Radiation 
Parametric study on environmental gamma radiation field, 
11:14508 (R;JP;In Japanese) 
Natural Radioactivity 
Investigation on the preoperational level of radiation field in 
the vicinity of PAKS nuclear power station, 11:14533 
(RA;AT) 
Radioactivity 
Austrian system for the measurement of environmental 
radioactivity, 11:14595 (RA;AT) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
Research Programs 
Environmental control technology, 11:15432 (RA;US) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 
Research 
Research in Progress: FY 1986. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 11:14725 (R;US) 
Risk Assessment 
Improving the characterization and treatment of uncertainty in 
health and environmental risk assessments. Final report, 
11:14740 (R;US) 
ENVIRONMENTAL QUALITY 


See also AIR QUALITY 
WATER QUALITY 


Research Programs 
Environmental control bl 11:15432 (RA;US) 
ENVIRONMENTAL TRANSPO) 
See also RADIONUCLIDE MIGRA mie 
Research Programs 
Research in Progress: FY 1986. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 11:14725 (R;US) 
ENZYME ACTIVITY 
Research Programs 
Biotechnology programs, 11:15434 (RA;US) 
ZYMES 


The enzyme code numbers from ENZYME NOMENCLATURE: 


RECOMMENDATIONS (1972) OF THE 
INTERNATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY AND THE INTERNATIONAL UNION OF 
BIOCHEMISTRY is given in a Scope Note for the individual 
enzymes. 
Sev also DNA HELICASES 
Catalysis 
Viscosity damping in enzyme catalysis, 11:14619 (R;IT) 


EPDM 
See ETHYLENE PROPYLENE DIENE POLYMERS 
EPITHELIUM 
Oncogenic Transformations 
Induction of transformation and continuous cell lines from 
normal human mammary epithelial cells after exposure to 
benzo[a]pyrene, 11:14733 (J;US) 
EPOXIDES 
Prestressing of boron and graphite epoxy prepreg for 
composite strength improvement. Final technical report, 
December 1971-March 1973, 11:13718 (R;US) 
Degassing 
Vacuum outgassing rates of plastics and composites for 
electrical insulators, 11:15410 (J;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
Matrices 
SESYS - a sparce matrix linear equation solver. Users guide, 
11:15451 (R;DK) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
Use of a more specific term is recommended. 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
LABORATORY EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 
Drag 
Project "OILFISH”. Investigation of the resistance of trawl 
gear, 11:13527 (R;DK) 
EQUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
Evaluation 
Isolation device evaluation criteria, 11:13271 (R;US) 
Specifications 
Isolation device evaluation criteria, 11:13271 (R;US) 
ERBIUM 167 
E2-Transitions 
Multiple Coulomb excitation of odd-mass nuclei, 11:15187 
(RA;JP) 
M1.-Transitions 
sary 40 Coulomb excitation of odd-mass nuclei, 11:15187 


Ion beam mixing in binary amorphous metallic alloys (Cu-Er; 
Ni-Ti), 11:13633 (R;US) 
ERBIUM BORIDES 
Critical Field 
Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB2, 
11:13706 (J;US) 
Ferromagnetism 
Thermodynamic study of the competition between 
superconductivity and magnetism in ErRh,B,, 11:13708 
(J;US) 


Susceptibility 

Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB2, 
11:13706 (J;US) 

Specific Heat 

Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB:, 
11:13706 (J;US) 





Superconductivity 
Thermodynamic study of the competition between 
superconductivity and magnetism in ErRh,B,, 11:13708 


See BONE MARROW CELLS 
ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
DNA Sequencing 
Nucleotide sequence of the Dpn II DNA methylase gene of 
Streptococcus pneumoniae and its relationship to the dam 
gene of Escherichia coli, 11:14638 (J;US) 
Genetics 
Analysis of growth rate effects on productivity on recombinant 
Escherichia coli populations using molecular mechanism 
models, 11:14629 (J;US) 
Mutations 
Microbiologic studies with ozone mutagenesis of ozone for 
Escherichia Coli, 11:14721 (R;US) 
Productivity 
Analysis of growth rate effects on productivity on recombinant 
Escherichia coli populations using molecular mechanism 
models, 11:14629 (J;US) 
ESR 
See ELECTRON SPIN RESONANCE 
ESTRADIOL 
Chemical Preparation 
Synthesis and purification of mestranol vinyliodide and 
estradiol vinyliodide via organoborane activation, 11:13884 
(RA;IL) 
Purification 
Synthesis and purification of mestranol vinyliodide and 
estradiol vinyliodide via organoborane activation, 11:13884 


(RA;IL) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


ETHANE 
Solubility 
Synthesis gas solubility in Fischer-Tropsch slurry. Annual 
report, October 1984-September 1985 (Solubility in n- 
eicosane and n-octacosane at 3 temperatures and 5 
pressures), 11:12866 (R;US) 
ETHANOL 
Bibliographies 
Bibliography: production of ethanol from biomass, 11:12887 
Production of ethanol from biomass. Volume 11, 11:12888 
(R;US) 
Production 
Liquefaction of solid fuels, 11:12875 (R;FI;In Finnish) 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
Production of chemicals from food processing wastes using a 
novel fermenter separator. Technical progress report, 
September 27-December 31, 1985, 11:12882 (R;US) 
Regeneration 
Process for the removal of CO. and/or HeS from gases, 
11:13801 (TG;US) 
Sorptive Properties 
Process for the removal of CO: and/or H2S from gases, 
11:13801 (TG;US) 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 
Production 
Liquefaction methods of solid fuels and their applications in 
Finland, 11:12885 (R;FI;In Finnish) 
Understanding ethanol fuel production and use. Technical 
paper, 11:12886 (R;US) 
Technology Assessment 
Understanding ethanol fuel production and use. Technical 
paper, 11:12886 (R;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
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ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Combustion Kinetics 
Kinetic measurements on elementary fossil fuel combustion 
reactions over wide temperature ranges. Progress report, 
December 1, 1984-November 30, 1985, 11:13899 (R;US) 
Polymerization 
Dynamic behavior of fluidized bed reactors for solid catalyzed 
gas phase olefin polymerization, 11:12876 (J;GB) 
Specific Heat 
Specific heat of the ambient-pressure organic superconductor 
B-di[bis(ethylenedithio)tetrathiafulvalene] triiodide [B- 
(BEDT-TTF)2Is], 11:13761 (J;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENE PROPYLENE DIENE POLYMERS 
Radiation Effects 
Radiation resistance of elastomers, 11:14046 (J;US) 
ETHYLENECARBOXYLIC ACID 
See ACRYLIC ACID 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
EUROCHEMIC 
Activity report of the European Company for the Chemical 
Processing of Irradiated Fuels (1984), 11:12766 (R;BE) 
EUROPE 
Continental Shelf 
COST-43. A review of the past, a look to the future, 11:14759 
(RA;NO) 
Proceedings of Seminar on ODAS Technology. (COST-43 
Tech. Doc. No. 100), 11:14750 (R;NO) 
EUROPEAN COMMUNITIES 
Coordinated Research Programs 
Statement on current and proposed activities of DG XII of the 
Commission of the European Communities, 11:13329 
(RA;XA) 
EUROPIUM 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanides with N-m- 
trifluoromethylbenzoyl-phenylhydroxylamine systems, 
11:13795 (J;US) 
EUROPIUM 145 
Internal Conversion 
Electron spectrometer with a superconducting magnet 
transporter for in-beam use, 11:14314 (J;NL) 
EUROPIUM SULFIDES 
Magnetic 
Neutron scattering studies of magnetic correlations in reentrant 
spin glasses (Eu/sub x/Sr/sub 1-x/S; Fe-Al), 11:13726 
(R;US) 
EVACUATED TUBE COLLECTORS 
Black Liquids 
Simulation of a solar evacuated collector with black fluid, 
11:13112 (RA;US) 
Design 
Optimization of integrated CPC evacuated collector tubes and 
arrays, 11:13110 (RA;US) 
Performance 
Optimization of integrated CPC evacuated collector tubes and 
arrays, 11:13110 (RA;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATORS 
See also SOLAR STILLS 


No perc? No problem, 11:13015 (RA;US) 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 
See also BERYLLIUM 10 
CALCIUM 48 
CALIFORNIUM 252 
CARBON 12 
CARBON 14 
DYSPROSIUM 160 
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HELIUM 4 
MOLYBDENUM 92 
PLUTONIUM 238 
PLUTONIUM 240 
POLONIUM 212 
RADIUM 226 
RADON 222 
RUTHENIUM 106 
SILICON 26 
SILICON 28 
STRONTIUM 82 
STRONTIUM 88 
STRONTIUM 90 
THORIUM 232 
URANIUM 238 
ZIRCONIUM 100 
Isomer Shift 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
Nuclear Electric Moments 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
EXCHANGE (CHARGE) 
See CHARGE EXCHANGE 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCHANGE (ION) 
See ION EXCHANGE 
EX LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 


and, if possible, the applicable excimer.) 


Expanding beam concept for building very large excimer laser 
amplifiers, 11:13948 (J;US) 


ArF short-pulse extraction studies, 11:13947 (J;US) 
Expanding beam concept for building very large excimer laser 
amplifiers, 11:13948 (J;US) 
Electron Beam 
ArF short-pulse extraction studies, 11:13947 (J;US) 
erformance 


P 
ArF short-pulse extraction studies, 11:13947 (J;US) 
Scaling Laws 
Expanding beam concept for building very large excimer laser 
amplifiers, 11:13948 (J;US) 
EXCISION REPAIR 
Inhibition 
Inhibition of DNA repair by trifluoperazine, 11:14717 (J;NL) 
EXCITED STATES 
Nuclear Electric Moments 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
EXHAUST GASES 
Air Pollution 
Combustion efficiency of flares. Report for October 1980- 
February 1984, 11:14477 (R;US) 
Energy Recovery 
Assessment of energy-recovery potential of industrial 
combustion equipment. Final report, September 1977- 
December 1982, 11:13554 (R;US) 
Measuring Methods 
Amounts, cleaning, measurement and limits of exhaust gas 
emissions from petrol cars, 11:13608 (R;FI;In Finnish) 


Emission characterization of a 2-stroke heavy-duty diesel 
coach engine and vehicle with and without a particulate 
trap. Final report, 20 April 1982-28 May 1983, 11:13602 
(R;US) 

Purification 


Amounts, cleaning, measurement and limits of exhaust gas 
emissions from petrol cars, 11:13608 (R;FI;In Finnish) 
Temperature Measurement 
Dynemic gas temperature measurement system, 11:13584 


Heat recovery from ventilation exhaust air. Experiences from 
One years monitoring in the Bokhaallaren district in 
Karlstad, 11:13443 (R;SE;In Swedish) 

Smokes 
Using dust as a servant of war, 11:15424 (R;US) 


EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPERIMENTAL NEOPLASMS 
Radiotherapy 

Survival time, induced tumours and therapeutical attempt with 
a radioprotective mixture in rats irradiated with 4 Gy 
gamma rays, 11:14703 (RA;BG;In Bulgarian) 

EXPLODING WIRES 
Particle Size 

Burning time and size of aluminum, magnesium, zirconium, 
tantalum, and pyrofuze particles burning in steam. 
Contractor’s report, November 1984-March 1985, 11:14335 
(R;US) 

Experimental investigation of aluminum combustion in sulfur 
hexafluoride atmosphere. Contractor report, April-July 1985, 
11:14336 (R;US) 

Particles 

Preliminary results of velocities and deceleration of aluminum, 
magnesium, zirconium, tantalum, pyrofuze, and titanium 
particles burning in steam. Contractor report, December 
1984-May 1985, 11:14334 (R;US) 

EXPLORATORY WELLS 


Exploration. Guidelines for drilling, 11:12708 (R;DK;In 
Danish) 
Offshore Sites 
Exploration. Guidelines for drilling, 11:12708 (R;DK;In 
Danish) 
EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
CONTAINED EXPLOSIONS 
CRATERING EXPLOSIONS 
EXPLODING WIRES 


NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


Flame Propagation 

Experimental investigation of the acceleration of deflagration 

in wake flow. Final report, 11:13904 (R;XE) 
Numerical Analysis 
Numerical analysis of problems of classical and reverse 
cumulation, 11:14432 (TG;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENSIVE AIR SHOWERS 
Cosmic Protons 

Method for the study of the inelastic cross section for high 
energy protons by means of shower arrays with the large 
calorimetric area, 11:14894 (RA;US) 

Some remarks about simulation of cosmic ray phenomena with 
use of nuclear interaction models based on the current SPS 
proton-antiproton data, 11:14900 (RA;US) 

Cross Sections 

Hadron cross sections at ultra high energies and unitarity 

bounds on diffraction dissociation, 11:14887 (RA;US) 
Fluctuations 

Proton-air and proton-proton cross sections from air shower 

data, 11:14885 (RA;US) 
Flux Density 

Proton-air inelastic cross section at S(1/2) = 30 TeV, 11:14886 

(RA;US) 
Particle Models 

Some remarks about simulation of cosmic ray phenomena with 
use of nuclear interaction models based on the current SPS 
proton-antiproton data, 11:14900 (RA;US) 

EXTRACTION (BEAM) 
See BEAM EXTRACTION 
EXTRACTION COLUMNS 
Construction 

Instrumented leach column for the study of sulphide oxidation 

in waste heaps, 11:12755 (R;AU) 





EXTRACTION COLUMNS 
Leaching 


Instrumented leach column for the study of sulphide oxidation 
in waste heaps, 11:12755 (R;AU) 
Simulation 
Nonlinear model control, 11:13913 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Coal Liquids 
Toxicological effects of EDS liquids, 11:12666 (RA;US) 
Commercialization 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Economics 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Industrial Medicine 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Research 
EDS coal liquefaction process update, 11:12563 (RA;US) 


Optimization 

EDS coal liquefaction process update, 11:12563 (RA;US) 
Organic Solvents 

EDS coal liquefaction process update, 11:12563 (RA;US) 
Process Solutions 

Toxicological effects of EDS liquids, 11:12666 (RA;US) 


Prenatal Irradiation 
Mitotic alteration and cell death in the early eye primordia of 
mice by Vindesine (VDS) and X-rays, 11:14684 (RA;DE) 
Radiation Injuries 
Eye and brain anomalies in prenatal mice following maternal 
drug administration and low level radiation, 11:14696 
(RA;DE) 
Mitotic alteration and cell death in the early eye primordia of 
mice by Vindesine (VDS) and X-rays, 11:14684 (RA;DE) 


F REGION 
Density 
Semi-empirical, low-latitude ionospheric model. Report for 
September 1984-September 1985, 11:14965 (R;US) 
Plasma Density 
Observations of plasma structure and transport at high 
latitudes, 11:14969 (R;US) 
Plasma Drift 
Semi-empirical, low-latitude ionospheric model. Report for 
September 1984-September 1985, 11:14965 (R;US) 
Plasma Waves 
Active ionospheric generation of ELF/VLF (extremely low 
frequency/very low frequency) waves. Final report, 
11:14970 (R;US) 
FACE CENTERED CUBIC 
See FCC LATTICES 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT 
For radioactive fallout only. 
Fractionation 
Fallout fractionation in silicate soils. Doctoral thesis, August 
1980-July 1983, 11:14436 (R;US) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 
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FAR ULTRAVIOLET RADIATION 
Wavelength range 2000-400 A. 
Oscillator Strengths 
Direct measurement of a VUV transition oscillator strength in 
xenon, 11:13954 (J;US) 
FARMS 
Demonstration Plants 
Liebenau model farm, 11:13546 (RA;DE;In German) 
Energy Conservation 
Liebenau model farm, 11:13546 (RA;DE;In German) 
Heating Systems 
Heating systems with domestic fuels on farms, 11:12898 


FASTBUS SYSTEM 
Fastbus and typical applications, 11:14319 (RA;CS) 
Equipment Interfaces 
FASTBUS interface for the 3081/E, 11:14306 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS 
Probability 
New approach based on fuzzy sets concept to fault tree 
analysis and diagnosis of failure at nuclear power plants, 
11:13333 (RA;XA) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FCC LATTICES 
Crystal Models 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Electron Diffraction 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Symmetry 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Twinning 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
F-CHART 
Corrections 
Correction factor to f-chart predictions of active solar fraction 
in active-passive heating systems, 11:13039 (RA;US) 
FEDERAL ASSISTANCE PROGRAMS 
Awards 
Small Business Innovation Research. Abstracts of Phase II 
awards, 1985, 11:13399 (R;US) 
Cost Recovery 
Additional information concerning irrigation project costs and 
pricing federal power, 11:13423 (R;US) 
Implementation 
State solar and conservation policies: a review of programs and 
their effectiveness, 11:12938 (RA;US) 
FEDERAL EXPENDITURES 
Cost Benefit Analysis 
Uses of Saltonstall/Kennedy fisheries development funds, 
11:15419 (R;US) 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 


See also OREGON 
WASHINGTON 


Electric Power 
Index to the Legislative History of the Pacific Northwest 
Electric Power Planning and Conservation Act, 11:13417 
(R;US) 
FEDERAL REPUBLIC OF GERMANY 
Coal Industry 
Coal mining in the West German power industry in the year 
1984, 11:12633 (R;DE;In German) 
International Cooperation 
Drying agricultural products with solar energy in tropical and 
sub-tropical countries, 11:13104 (RA;DE;In German) 
Planning 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
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Radioactive Waste Disposal 
R and D projects for disposal concepts for special radioactive 
wastes, 11:12785 (R;DE;In German) 
FEED MATERIALS PLANTS 
Decommissioning 
Correlation between gamma radiation levels and soil radium 
concentrations at the Edgemont uranium mill site, 11:12842 
(R;US) 
Radon 222 
Radon-222 emissions and control practices for licensed 
uranium mills and their associated tailings piles. Final report, 
11:12834 (R;US) 
FEEDBACK 
Optimization 
Pole shifting with constrained output feedback. An 
optimization problem, 11:13907 (R;CA) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 
Beam Dynamics 
Classification of half-integer resonance dynamics, 11:14093 
(J;US) 
Beam Extraction 
Classification of half-integer resonance dynamics, 11:14093 
(J;US) 
Beam Optics 
Suppression of propagating TE modes in the fnal antiproton 
source stochastic beam cooling system, 11:14156 (J;US) 
Storage Rings 
A low shunt impedance 53 MHz rf system for rf stacking in 
the fermilab antiproton accumulator, 11:14125 (J;US) 
FERMILAB TEVATRON 
Beam Bunching 
Performance of the RF bunch coalescing system in the 
Fermilab main ring, 11:14170 (J;US) 
Beam Extraction 
The Tevatron extraction pulser, 11:14144 (J;US) 
Beam Injection 
Control and initial operation of the fermilab BO low B 
insertion, 11:14178 (J;US) 
Operational experience with the Fermilab 150 GeV injection 
kicker, 11:14121 (J;US) 
The BO low-beta insertion design for the tevatron, 11:14176 
G;US) 
The tevatron BO low beta system, 11:14177 (J;US) 
Design 
Design, installation, and commissioning of the DO overpass at 
the Fermilab main ring, 11:14174 (J;US) 
FNAL main ring to energy saver antiproton transfer system 
for Tevatron I, 11:14123 (J;US) 
Proton extraction and transport for PBAR production in 
Tevatron I, 11:14122 (J;US) 
The BO low-beta insertion design for the tevatron, 11:14176 
G;US) 
Performance 
Design, installation, and commissioning of the DO overpass at 
the Fermilab main ring, 11:14174 (J;US) 
The tevatron BO low beta system, 11:14177 (J;US) 
Power Supplies 
Pulsed power supplies for the Fermilab 1 TeV switchyard, 
11:14146 (J;US) 
The Tevatron extraction pulser, 11:14144 (J;US) 
RF Systems 
A low level RF system for the Fermilab Tevatron, 11:14169 
G;US) 
Storage Rings 
Kickers and power supplies for the Fermilab Tevatron I 
antiproton source, 11:14179 (J;US) 
FERMIONS 
See also BARYONS 
Mass Spectra 
Regularities of fermion masses and mixing angles and their 
extension to the fourth generation, 11:15090 (J;US) 


FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERREDOXIN 
Absorption S y 
[4Fe-4S]-cluster-depleted Azotobacter vinelandii ferredoxin I: a 
new 3Fe iron-sulfur protein, 11:14623 (J;US) 
Chemical Preparation 
[4Fe-4S]-cluster-depleted Azotobacter vinelandii ferredoxin I: a 
new 3Fe iron-sulfur protein, 11:14623 (J;US) 
Photosynthesis 
Biophotolysis of water: the light saturation curves, 11:12987 
(J;GB) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE 
Magnetic Susceptibility 
RF cavities with transversely biased ferrite tuning, 11:14058 
(J;US) 
FERRITE GARNETS 
Absorption Spectra 
Photoionization thresholds of rare-earth impurity ions. 
Eu**:CaF2, Ce**:YAG, and Sm**:CaF2, 11:13747 (J;US) 
Electronic Structure 
Photoionization thresholds of rare-earth impurity ions. 
Eu*:CaF2, Ce*:YAG, and Sm**:CaF2, 11:13747 (J;US) 
Impurities 
Photoionization thresholds of rare-earth impurity ions. 
Eu*:CaF2, Ce*:YAG, and Sm**:CaFo, 11:13747 (J;US) 
Photoionization 
Photoionization thresholds of rare-earth impurity ions. 
Eu**:CaF2, Ce**:YAG, and Sm**:CaFo, 11:13747 (J;US) 
FERRITIC STEELS 
Fatigue 
Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Final report, 
15 September 1981-30 November 1985, 11:13637 (R;US) 
Microstructure 
Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Final report, 
15 September 1981-30 November 1985, 11:13637 (R;US) 
FERROCENE 
Radiation Chemistry 
Radiation chemistry of ferrocene in non-aqueous solvents, 
11:13869 (RA;AU) 
FERROMAGNETIC MATERIALS 
Superconductivity 
Thin superconducting-film characterization by surface acoustic 
waves. Research progress report, 30 September 1984-22 
April 1985, 11:13613 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZERS 
Drying 
Drying of porous granular materials, 11:13539 (R;SE) 
FETUSES 
Prenatal Irradiation 
Eye and brain anomalies in prenatal mice following maternal 
drug administration and low level radiation, 11:14696 
(RA;DE) 
FEYNMAN PATH INTEGRAL 
Hidden Variables 
Some linear substitution of variables at the conditional Weiner 
integral, 11:15280 (RA;SU;In Russian) 
FIBROBLASTS 
Genetic Radiation Effects 
Inhibition of DNA repair by trifluoperazine, 11:14717 (J;NL) 
Growth 
Variation in capacity for anchorage-independent growth 
among agar-derived clones of spontaneously transformed 
BALB/3T3 cells, 11:14635 (J;US) 
Oncogenic Transformations 
Contact-insensitive subpopulation in Syrian hamster cell 
cultures with a greater susceptibility to chemically induced 
neoplastic transformation, 11:14730 (J;US) 
Transformation of human cells by DNAs ineffective in 
transformation of NIH 3T3 cells, 11:14634 (J;US) 





FIBROBLASTS 
Somatic Mutations 


Somatic Mutations 
Contact-insensitive subpopulation in Syrian hamster cell 
cultures with a greater susceptibility to chemically induced 
neoplastic transformation, 11:14730 (J;US) 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILLER METALS 
Microstructure 
Prediction of austenitic weld metal microstructure and 
properties, 11:13678 (J;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
Electromagnetic Radiation 
Daily values of global radiation, totally and divided in 5 
wavelength bands, from 7 stations in the Nordic countries, 
11:12945 (R;NO) 
Fluidized-Bed Combustors 
Research work and commercial applications of fluidized-bed 
boilers for low-calorific-value fuels in Finland, 11:13987 
(RA;AT) 
Forestry 
Short-rotation forestry, 11:12969 (RA;AT) 
Research 
Development of a research reactor program in a national 
research centre, 11:13299 (RA;XA) 
Wood Fuels 
Properties of wood fuels and the study of wood energy use at 
the Domestic Fuel Laboratory of the Technical Research 
Centre of Finland, 11:12896 (RA;AT) 
Role of wood in the energy economy in Finland, 11:12891 
(RA;AT) 
Wood Products Industry 
Waste fuel potential from the Finnish industry, 11:12894 
(RA;AT) 
Wood Wastes 
Forest chips as an energy source in Finland, 11:12893 (RA;AT) 
FINNISH REACTOR-1 
See FIR-1 REACTOR 
FINS 
Design 
Verification of the performance of impact limiting fins for 
transportation containers, 11:13919 (R;CA) 
Impact Tests 
Verification of the performance of impact limiting fins for 
transportation containers, 11:13919 (R;CA) 
Performance 
Verification of the performance of impact limiting fins for 
transportation containers, 11:13919 (R;CA) 
FIR-1 REACTOR 
Technical Research Centre of Finland Reactor Lab., ESPOO, 
Finland 
Research Programs 
Development of a research reactor program in a national 
research centre, 11:13299 (RA;XA) 
FIRE PREVENTION 
Safety Engineering 
Fire resistance tests of solid fuel fired fireplaces and chimneys, 
11:13999 (RA;NO;In Norwegian) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREBALLS 
See also NUCLEAR FIREBALLS 
Cooling 
Thermal radiation hazard from LPG-fireballs, 11:12712 (R;FI) 
Thermal Radiation 
Thermal radiation hazard from LPG-fireballs, 11:12712 (R;FI) 
FIREDAMP 
See METHANE 
FIREPLACES 
Fire Prevention 
Fire resistance tests of solid fuel fired fireplaces and chimneys, 
11:13999 (RA;NO;In Norwegian) 
FIREWOOD 
See WOOD FUELS 
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FIRST WALL 
Energy Transfer 
Recondensation of vaporized material in the Cascade ICF 
reactor, 11:15404 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 
Cation promotion effects in zeolite-supported F-T catalysts. 9th 
quarterly report, September-November 1985, 11:12865 
(R;US) 
Effect of water on the iron-catalyzed Fischer-Tropsch 
synthesis, 11:12867 (R;US) 
Chemical Reactors 
Synthesis gas solubility in Fischer-Tropsch slurry. Annual 
report, October 1984-September 1985, 11:12866 (R;US) 
FISCHER-TROPSCH 
MOBIL PROCESS/Efficiency 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
FISHBONE INSTABILITY 
Neutron Emission 
Studies of energetic ion confinement during fishbone events in 
PDX, 11:15351 (;AT) 
FISHES 
Contamination 
Ecological monitoring of mercury in the environment, 
11:12627 (J;US) 
Radiation Monitoring 
Strontium-90 and cesium-137 in sea fish (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14600 
(RA;JP) 
Radioactivity 
Enrichment of stable and radioactive isotopes in fish meat, 
11:14680 (RA;AT) 
Strontium-90 and cesium-137 in freshwater fish (from Jul. 1981 
to Dec. 1981). Environmental and dietary materials, 11:14601 
(RA;JP) 
Temperature Effects 
Definition and characterization of data needs to describe the 
potential effects of increased atmospheric CO2 on marine 
fisheries from the northeast Pacific ‘Satie, 11: 14449 (R;US) 
FISHING INDUSTRY 
Federal Assistance Programs 
Uses of Saltonstall/Kennedy fisheries development funds, 
11:15419 (R;US) 
Fuel Consumption 
Project "OILFISH”. Investigation of the resistance of trawl 
gear, 11:13527 (R;DK) 
Fuel Economy : 
Project “OILFISH”. Investigation of the resistance of trawl 
gear, 11:13527 (R;DK) ; 
FISSION 
See also THERMAL FISSION 
Statistical Models 
Testing the validity of statistical models of fission fragment 
angular distributions, 11:15221 (RA;US) 
FISSION FRAGMENTS 
Angular Distribution 
Fission fragment angular distributions, 11:15229 (J;US) 
FISSION PRODUCTS 
Chemical Composition 
Chemical forms of FP in uranium carbide fuel, 11:13282 
(R;JP;In Japanese) 


Radioactive Waste 
Treatment of liquid wastes containing actinides and fission 
products using sodium titanate as an ion exchanger, 11:12782 
(RA;XA) 


Basic science and technology, 11:15433 (RA;US) 
Processing 


Fallout fractionation in silicate soils. Doctoral thesis, August 
1980-July 1983, 11:14436 (R;US) 
FISSIONABLE MATERIALS 
Delayed Neutron Analysis 
Application of delayed photofission neutrons for identification 
of fissionable nuclides, 11:13789 (RA;SU;In Russian) 
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Gamma Detection 
Identification of nuclear materials from remote detection of 
characteristic gamma rays. Master’s thesis, 11:14213 (R;US) 
Qualitative Chemical Analysis 
Some factors in the calculation of the neutron intensity from 
(a,n) reactions with reference to the assay of special nuclear 
materials, 11:13778 (R;GB) 
Validation 
Identification of nuclear materials from remote detection of 
characteristic gamma rays. Master’s thesis, 11:14213 (R;US) 
FIXATION (WASTE TREATMENT) 
See SOLIDIFICATION 
FLAME PROPAGATION 
Turbulence 
Experimental investigation of the acceleration of deflagration 
in wake flow. Final report, 11:13904 (R;XE) 
FLAMES 
Emission Spectra 
Experimental evaluation of firing pulverized coal in a CO2/O: 
atmosphere, 11:12650 (R;US) 


Monitoring 
Lasers assist in-cylinder studies, 11:13605 (J;US) 


Radiation and turbulence of n-hexane and methanol tank 
flames, 11:13903 (R;DE;In German) 
Quantitative Chemical Analysis 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
Two-photon-excited fluorescence measurements of OH 
concentration in a hydrogen-oxygen flame, 11:13906 (J;US) 
Thermal Radiation 
Radiation and turbulence of n-hexane and methanol tank 
flames, 11:13903 (R;DE;In German) 
Turbulence 
Radiation and turbulence of n-hexane and methanol tank 
flames, 11:13903 (R;DE;In German) 
FLASH HYDROPYROLYSIS PROCESS 


Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 


See CASKS 
FLAT PLATE COLLECTORS 
Performance 
Thermal analysis of a solar collector containing a boiling fluid, 
11:13070 (RA;US) 
Solar Tracking Systems 
Value of tracking for flat-panel photovoltaic collectors, 
11:12991 (RA;US) 
Thermal Analysis 
Thermal analysis of a solar collector containing a boiling fluid, 
11:13070 (RA;US) 
FLIES 
Radiation Effects 
Studies on the life cycle and the effects of gamma radiation on 
the house fly (Musca domestica L.), 11:14708 (R;TH;In 
Thai) 
FLOORS 
Decontamination 
Decontamination of floor surfaces, 11:13890 (RA;CS;In Czech) 
FLORIDA 
Insolation 
Experimental validation of FCHART in predicting insolation 
on single glass covered off south surfaces, 11:12928 (RA;US) 
FLOTATION 
Demonstration Programs 
Development and demonstration of a static tube flotation 
system for producing superclean coal. Technical progress 
report, Ist quarterly (ending 12/31/85), 11:12642 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Sensitivity Analysis 
An exact sensitivity analysis of a simplified transient two-phase 
flow problem, 11:13964 (J;US) 


FLUID FLOW 
Hamiltonians 


FLOWMETERS 
Design 

Tool and a method for obtaining hydrologic flow velocity 
measurements in geothermal reservoirs, 11:13139 (R;US) 

Ultrasonic flowmeter for gases. Final report, 11:12731 (R;US) 

Performance 
Measurement of water flow rate in saturated soil by thermistor 
type sensor, 11:14517 (R;JP;In Japanese) 
Performance Testing 
ANL Doppler flowmeter, 11:12528 (R;US) 
FLUE GAS 
Chemical Analysis 

Emissions from peat combustion. Measurements at G-plant, 

Sandviken, 11:12662 (R;SE;In Swedish) 
Denitrification 

Method for removal of SO2 and NOsub(x) from off-gases from 
combustion plants and nitric acid plants using activated 
carbon, 11:12616 (R;DE;In German) 

Progress report of testing at the Department of Energy’s Coal 
Fired Flow Facility, 11:13184 (RA;US) 

Desulfurization 

Desulphurisation of gas free of ammonia and of gas containing 
ammonia according to the process of the Gesellschaft fuer 
Kohletechnik, 11:12621 (TJ;GB) 

Effects of magnesium and chloride ions on limestone dual- 
alkali-system performance, 11:12574 (R;US) 

Effects of trace elements in flue gas desulfurization 
environments on the corrosion of alloys: a literature review, 
11:13640 (R;US) 

High-efficiency NO /SUB x/ and SO /SUB x/ removal by 
electron beam, 11:13560 (J;US) 

Method for removal of SO2 and NOsub(x) from off-gases from 
combustion plants and nitric acid plants using activated 
carbon, 11:12616 (R;DE;In German) 

Progress report of testing at the Department of Energy's Coal 
Fired Flow Facility, 11:13184 (RA;US) 

Reaction studies on a laboratory-scale, highly expanded 
fluidized bed - reaction of SO2 with NaHCOs, 11:12619 
(R;DE;In German) 

Status of commercial-utility FGD (flue gas desulfurization) 
technology, 11:13201 (R;US) 

Efficiency 

Power process for wet peat including recovery of the heat of 

formation of fuel moisture, 11:13998 (R;SE;In Swedish) 
Electron Beams 

High-efficiency NO /SUB x/ and SO /SUB x/ removal by 

electron beam, 11:13560 (J;US) 
Filtration 

High-efficiency NO /SUB x/ and SO /SUB x/ removal by 

electron beam, 11:13560 (J;US) 
Heat Recovery 

Power process for wet peat including recovery of the heat of 

formation of fuel moisture, 11:13998 (R;SE;In Swedish) 
Lime-Limestone Wet Scrubbing Processes 

Lime/limestone flue-gas-desulfurization inspection and 

performance evaluation manual, 11:13203 (R;US) 
Spray Drying 

High-efficiency NO /SUB x/ and SO /SUB x/ removal by 

electron beam, 11:13560 (J;US) 
FLUID FLOW 


See also GAS FLOW 
LIQUID FLOW 
TWO-PHASE FLOW 


Computer Calculations 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 
Computer Codes 
Improvements and extensions to the KIVA computer program, 
11:15026 (R;US) 
Computerized Simulation 
Improvements and extensions to the KIVA computer program, 
11:15026 (R;US) 
Hamiltonians 
Hamiltonian formulation of the baroclinic quasigeostrophic 
fluid equations, 11:15031 (J;US) 





Nonlinear Problems 
Hamiltonian formulation of the baroclinic quasigeostrophic 
fluid equations, 11:15031 (J;US) 
Numerical Solution 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory 
numerical methods, and computational tests, 11: 12823 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 
Coal-Fired Gas Turbines 
Gas turbine concept for a PFBC plant, 11:13190 (R;SE;In 
Swedish) 


Design 
Coal-fired fluidized bed plants. Technical specifications for 
plant capacities of 2-20 MW, 11:12664 (R;NO;In Norwegian) 


Alternative fuels - Fluidized bed techniques. Fluidized bed 
combustion. Coal firing, 11:12663 (R;NO;In Norwegian) 


Coal-fired fluidized bed plants. Technical specifications for 
plant capacities of 2-20 MW, 11:12664 (R;NO;In Norwegian) 
FLUIDIZED BED HEAT EXCHANGERS 
Design 
Predicted energy savings for a residential heat pump utilizing a 
fluidized-bed heat exchanger, 11:13518 (BA;US) 
FLUIDIZED BEDS 
Fluid Flow 
Method for the rapid determinations of the flow characteristics 
of bulk materials, 11:15034 (TJ;GB) 
FLUIDIZED-BED COMBUSTION 


Bibliographies 
Bibliography: technology transfer reports for the IEA 
Grimethorpe Pressurized Fluidized-Bed Project, 11:12653 
(R;US) 
Test Facilities 
Bibliography: technology transfer reports for the IEA 
Grimethorpe Pressurized Fluidized-Bed Project, 11:12653 
(R;US) 
FLUIDIZED-BED COMBUSTORS 
Atmospheres 
Determination of particle density distributions above fluidized 
beds. Master's thesis, 11:13986 (R;US) 
Corrosion 
Corrosion/erosion of materials for fluidized bed combustion. 
Progress report No. 2, 11:14008 (R;SE) 


Biomass- and waste-fuelled fluidized bed, 11:14001 (RA;NO;In 
Norwegian) 

Coal-fired fluidized bed plants. Technical specifications for 
plant capacities of 2-20 MW, 11:12664 (R;NO;In Norwegian) 

Research work and commercial applications of fluidized-bed 
boilers for low-calorific-value fuels in Finland, 11:13987 
(RA;AT) 


Efficiency 
Alternative fuels - Fluidized bed techniques. Fluidized bed 
combustion. Coal firing, 11:12663 (R;NO;In Norwegian) 
Materials 
Symposium on high temperature materials for coal conversion 
and utilization: proceedings, 11:13180 (R;BE) 
Materials Handling 
Materials handling at peat fired plants. Concluding operational 
experiences, 11:12648 (R;SE;In Swedish) 


Determination of particle density distributions above fluidized 
beds. Master’s thesis, 11:13986 (R;US) 
Pilot Plants 
Alternative fuels - Fluidized bed techniques. Fluidized bed 
combustion. Coal firing, 11:12663 (R;NO;In Norwegian) 


Specifications 
Coal-fired fluidized bed plants. Technical specifications for 
plant capacities of 2-20 MW, 11:12664 (R;NO;In Norwegian) 


Not for BODY FLUIDS. 
See also DRILLING FLUIDS 
GASES 


GEOTHERMAL FLUIDS 
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LIQUIDS 
Stability 
Lyapunov stability of relativistic fluids and plasmas, 11:15032 
(;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORINE COMPOUNDS 
Ecological Concentration 
Examination of vegetation around a nuclear plant emitting 
gaseous fluorides in order to detect fluorine pollution, 
11:14723 (R;FR;FR) 
Toxicity 
Examination of vegetation around a nuclear plant emitting 
gaseous fluorides in order to detect fluorine pollution, | 
11:14723 (R;FR;FR) 
FLUTE INSTABILITY 
Stabilization 
Partial line-tying of the flute mode in a magnetic mirror, 
11:15334 (J;US) 
FLUX (COSMIC RAY) 
See COSMIC RAY FLUX 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 
Fluid Flow 
Method for the rapid determinations of the flow characteristics 
of bulk materials, 11:15034 (TJ;GB) 
Mineral Resources 
Miscellaneous programs, 11:15440 (RA;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Beam Monitoring 
FMIT diagnostic instrumentation, 11:14159 (J;US) 
Reconstruction of longitudinal beam profiles from 
nondestructive electromagnetic probes, 11:14160 (J;US) 
Beam Profiles 
Reconstruction of longitudinal beam profiles from 
nondestructive electromagnetic probes, 11:14160 (J;US) 


CW operation of the FMIT RFQ accelerator, 11:14067 (J;NL) 


CW operation of the FMIT RFQ accelerator, 11:14067 (J;NL) 
FOG (SPRAYS) 
See SPRAYS 
FOLIAGE 
See LEAVES 
FOOD 
See also FRUITS 


MILK 
VEGETABLES 


Domestic Supplies 
The relationship of cancer mortality to life span and food 
supply rate, 11:14716 (J;US) 
Radioactivity 
Strontium-90 and cesium-137 in total diet (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14535 
(RA;JP) 


Energy efficiency in commercial food service refrigeration: an 
assessment of technical potential and data needs, 11:13537 
(R;US) 

FOOD CHAINS 
Mathematical Models 

Computer model of the biosphere, to estimate stochastic and 
non-stochastic effects of radionuclides on humans, 11:14531 
(R;CA) 

Radionuclide Migration 

Enrichment of stable and radioactive isotopes in fish meat, 

11:14680 (RA;AT) 
FOOD INDUSTRY 
Energy Conservation 

Industrial Market and Energy Management Guide. Standard 
Industrial Classification 20 food and kindred products 
industry, 11:13532 (R;US) 
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FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Solar Dryers 
Understanding solar food dryers. Technical paper, 11:13107 
(R;US) 
FOODSTUFFS 
See FOOD 
FORBUSH DECREASE 
Cosmic Ray Flux 
Spectral analysis of the Forbush decrease of 13 July 1982, 
11:14802 (RA;US) 
Neutron Spectra 
Neutron moderated detector and groundbased cosmic ray 
modulation studies, 11:14868 (RA;US) 
FORBUSH DEPRESSION 
See FORBUSH DECREASE 
FORBUSH EVENT 
See FORBUSH DECREASE 
FORESTRY 
Political Aspects 
Forestry’s views on the future policy concerning energy from 
biomass (Norway), 11:13430 (RA;NO;In Norwegian) 
FORESTS 
Liming 
Liming and forest production - literature review and revision 
of Swedish liming experiments, 11:14728 (R;SE;In Swedish) 
Soils 
Effect of simulated sulfuric acid rain on the chemistry of a 
sulfate-adsorbing forest soil, 11:14524 (R;US) 
Trees 
Danger to violate the nutrient balance of the forest sites by full 
or whole tree harvesting, 11:12970 (RA;AT) 
FORGING 
Gas Furnaces 


Effects of combustion air preheat on a forge-furnace efficiency. 
Final report, October 1983-December 1984, 11:13557 (R;US) 
FORMALDEHYDE 
Chemical Reactions 
Reaction of formaldehyde and nitric acid in a remotely 
operated thermosiphon evaporator, 11:12763 (R;US) 
FORMALIN 


See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATES 
Reduction 
Electrostatic binding of bicarbonate and formate in viologen- 
based redox polymers: importance in catalytic reduction of 
bicarbonate to formate, 11:13822 (J;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 


Combustion Products 
Development of the industrial-combustion emissions model for 
acid-rain analyses, 11:14475 (R;US) 
Energy Conversion 
Materials-technology constraints and needs in fossil-fuel 
conversion and upgrading processes. Final report, 11:12578 
(R;XE) 
Synthetic Fuels Refineries 
Materials-technology constraints and needs in fossil-fuel 
conversion and upgrading processes. Final report, 11:12578 
(R;XE) 


FOURIER TRANSFORM SPECTROMETERS 
Performance Testing 


FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 
Low NO/sub x/ combustion systems with SO2 control using 
limestone, 11:13200 (R;US) 
Capitalized Cost 
Forecasting the cost of capital projects using labor and 
producer price indexes, 11:13193 (R;US) 
Combustion Products 
Low NO/sub x/ combustion systems with SO: control using 
limestone, 11:13200 (R;US) 
Computerized Simulation 
Instrumentation, control and simulation of peat fuelled plants - 
the final report of the project, 11:13192 (R;FI;In Finnish) 
Control Equipment 
Instrumentation, control and simulation of peat fuelled plants - 
the final report of the project, 11:13192 (R;FI;In Finnish) 
Control Systems 
Instrumentation, control and simulation of peat fuelled plants - 
the final report of the project, 11:13192 (R;FI;In Finnish) 
Efficiency 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Emission 
Emission inventory of coal, peat and oil-fired power plants, 
11:14494 (R;SE;In Swedish) 
Flue Gas 
Lime/limestone flue-gas-desulfurization inspection and 
performance evaluation manual, 11:13203 (R;US) 
Status of commercial-utility FGD (flue gas desulfurization) 
technology, 11:13201 (R;US) 
Fuel Feeding Systems 
Bibliography of the pneumatic transport of pulverized coal in 
power plants (with relevant literature from adjacent areas), 
11:12643 (R;DK;In Danish) 
Gas Turbines 
Materials for advanced steam and industrial gas turbines, 
11:13182 (RA;BE) 
Health Hazards 
Health effects of air pollution in Japan and comparison of 
hazard indices of effluents from fossil fuel and nuclear plants, 
11:14726 (RA;AT) 
Heat Resistant Materials 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Heat Resisting Alloys 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Materials 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Symposium on high temperature materials for coal conversion 
and utilization: proceedings, 11:13180 (R;BE) 
Radioactive Effluents 
Radioactivity in surface air and fallout around a coal-fired 
power plant, 11:14507 (RA;AT) 
Steam Turbines 
Materials for advanced steam and industrial gas turbines, 
11:13182 (RA;BE) 
Superheaters 
Materials for advanced steam and industrial gas turbines, 
11:13182 (RA;BE) 
Thermal Pollution 
Assessment of compliance for the Chalk Point steam electric 
generating station with mixing-zone criteria in COMAR 
10.50.01.13E(1). Final report, 11:13202 (R;US) 
Water Pollution Abatement 
Assessment of compliance for the Chalk Point steam electric 
generating station with mixing-zone criteria in COMAR 
10.50.01.13E(1). Final report, 11:13202 (R;US) 
FOURIER TRANSFORM SPECTROMETERS 
Performance Testing 
Gas-phase hydrogen isotope exchange in HF + D2O, 11:13803 
(R;US) 





FRACTIONATION 
Toxicological interactions between carcinogenic and weakly 
carcinogenic mixtures in the mouse skin initiation-promotion 
system, 11:14724 (R;US) 
FRAGMENTATION 
Mathematical Models 
Strain-energy effects on dynamic fragmentation, 11:15266 


See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Heat Pumps 
Small heat pumps. Field measurements, 11:13478 (RA;DK) 
PWR Type Reactors 
Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 11:13327 (RA;XA) 
FREE ELECTRON LASERS 
Physics and design issues of a high gain FEL, 11:14115 (R;US) 
Amplification 
Analysis of self-amplified spontaneous emission, 11:14113 
(R;US) 


Issues in storage-ring design for operation of high-gain FEL, 
11:13950 (J;NL) 

Summary of the working group on design of an FEL/storage 
ring for lambda< = 1000 A, 11:13951 (J;NL) 


Tutorial on classical free-electron laser theory. Rept. No. 1 
(Final), 1 July 1984-28 February 1985, 11:13938 (R;US) 
Beam 


High-brightness photoemitter injector for electron accelerators, 

11:14188 (J;US) 
Gain 

Angular-gain spectrum of free-electron lasers. Rept. No. 3 
(Final), 1 July 1984-28 February 1985, 11:13941 (R;US) 

Self-consistent gain in the optical-klystron free-electron laser. 
Rept. No. 2 (Final), 1 July 1984-28 February 1985, 11:13940 
(R;US) 


Self-consistent gain in the optical-klystron free-electron laser. 
Rept. No. 2 (Final), 1 July 1984-28 February 1985, 11:13940 
(R;US) 


Sideband instability in free-electron laser oscillators: effects of 
tapering and electron energy spread. Rept. No. 1 (Final), 1 
July 1984-28 February 1985, 11:13939 (R;US) 
Reviews 
Free electron lasers. Final technical report, July 1, 1984- 
February 28, 1985, 11:13943 (R;US) 
Tuning 
Angular-gain spectrum of free-electron lasers. Rept. No. 3 
(Final), 1 July 1984-28 February 1985, 11:13941 (R;US) 
FREONS 
Air Pollution Abatement 
Code of good practice for the reduction of emissions of 
chlorofluorocarbons (CFCs) R11 and R12 in refrigeration 
and air conditioning applications, 11:14511 (R;XE) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 
Design 
Performance analysis of a third-generation linear Fresnel lens 
passively cooled photovoltaic collector, 11:12998 (RA;US) 
Performance 
Performance analysis of a third-generation linear Fresnel lens 
passively cooled photovoltaic collector, 11:12998 (RA;US) 
FRUIT (SEEDS) 
See SEEDS 
FRUITS 
Limited to edible matured plant ovaries and accessory structures. 
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Radionuclide Kinetics 
Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 11:14534 
(RA;AT) 
Solar Drying 
Drying agricultural products with solar energy in tropical and 
sub-tropical countries, 11:13104 (RA;DE;In German) 
FUEL ADDITIVES 
Effect of fuel oil additives. A literature and query study, 
11:12683 (R;FI;In Finnish) 
Azido Compounds 
Organic azides as jet fuel additives. Final report, 11:12685 
(R;US) 
FUEL ASSEMBLIES 
Neutron Spectra 
In-core neutron spectrometry at reactors of WWER types, 
11:13232 (RA;XA) 
FUEL CANS 
Corrosion Products 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Physical Radiation Effects 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Research 
High-temperature solid oxide electrolyte fuel cell power 
generation system. Quarterly technical progress report, 
October 1-December 31, 1983, 11:13434 (R;US) 
FUEL CELLS 
Performance Testing 
Outdoor testing of the Texas Instruments solar energy system, 
11:12996 (RA;US) 
FUEL CHANNELS 
Flow Models 
THERMOSS: a thermohydraulic model of flow stagnation in a 
horizontal fuel channel, 11:13244 (R;CA) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENT FAILURE 
Radiation Hazards 
Impact of fuel cladding failure events on occupational radiation 
exposures at nuclear power plants. Case study: PWR during 
routine operations, 11:13361 (R;US) 
FUEL ELEMENTS 


See also ANNULAR FUEL ELEMENTS 
SPENT FUEL ELEMENTS 


Burnup 
Extended Burnup Demonstration Reactor Fue! Program 
poolside fuel examination Big Rock Point extended burnup 
fuel January 1986 (EOC 19), 11:13219 (R;US) 
Computer Codes 
Modelling and application of a fuel element code (A simplified 
code), 11:13281 (RA;AT;In German) 
Dissolution 
Fission energy, 11:15430 (RA;US) 
Fission Product Release 
Behaviour of short-lived iodines in operating UO, fuel 
elements, 11:13279 (R;CA) 
Performance Testing 
Extended Burnup Demonstration Reactor Fuel Program 
poolside fuel examination Big Rock Point extended burnup 
fuel January 1986 (EOC 19), 11:13219 (R;US) 
Physical Radiation Effects 
Extended Burnup Demonstration Reactor Fuel Program 
poolside fuel examination Big Rock Point extended burnup 
fuel January 1986 (EOC 19), 11:13219 (R;US) 
Safeguards 
Magneto-inductive identification of reactor fuel elements, 
11:12845 (RA;AT;In German) 
Solvent Extraction 
Fission energy, 11:15430 (RA;US) 
FUEL FABRICATION PLANTS 
Radiation Accidents 
Review of the criticality accidents in nuclear fuel facilities, 
11:12833 (R;JP;In Japanese) 
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FUEL GAS 


See also HIGH BTU GAS 
LOW BTU GAS 
NATURAL GAS 


Calorific Value 
Results of the Centralia underground coal gasification field 
test, 11:12587 (J;US) 
Soviet underground coal gasification on the rocks, 11:12589 
(J;US) 
Chemical Composition 
Experience at cool water with General Electric combined- 
cycle equipment, 11:13186 (RA;US) 
Desulfurization 
Desulphurisation of gas free of ammonia and of gas containing 
ammonia according to the process of the Gesellschaft fuer 
Kohletechnik, 11:12621 (TJ;GB) 
Fuel Substitution 
Future of coal synthetic fuels in the context of national and 
global energy futures and impacts, 11:13415 (J;US) 
FUEL KERNELS 
See FUEL PARTICLES 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Combustion Products 
Emission inventory of coal, peat and oil-fired power plants, 
11:14494 (R;SE;In Swedish) 
Production 
Direct thermochemical conversion of sewage sludge to fuel oil, 
11:12873 (R;US) 
Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 
FUEL PARTICLES 
Sample 
Fission energy, 11:15430 (RA;US) 
FUEL REPROCESSING PLANTS 
Off-Gas Systems 
Concept of off-gas purification in reprocessing plants, 11:12831 
(TG;US) 
Radiation Accidents 
Review of the criticality accidents in nuclear fuel facilities, 
11:12833 (R;JP;In Japanese) 
Radiation Hazards 
Estimated doses and risks resulting from routine radionuclide 
releases from fast breeder reactor fuel cycle facilities: a 
summary, 11:13363 (J;US) 
Radioactive Waste Management 
Disposal strategies for special wastes from reprocessing 
facilities - a survey, 11:12793 (RA;DE;In German) 
Management modes for iodine-129, 11:12767 (R;LU) 
Safety 
Estimated doses and risks resulting from routine radionuclide 
releases from fast breeder reactor fuel cycle facilities: a 
summary, 11:13363 (J;US) 
Shielding 
Shielding experiments for evaluating a shielding safety 
evaluation code system for spent fuel processing facilities, 
(5). Measurement of the neutron intensity emitted from 
PWR spent fuel, 11:15247 (R;JP;In Japanese) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLURRIES 
Atomization 
Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 7, September 1, 
1985-November 30, 1985, 11:12651 (R;US) 
Chemical Preparation 
Preparation and analyses of low-rank coals for combustion 
applications. Quarterly report, July 1, 1985-September 30, 
1985, 11:12638 (R;US) 
Combustion 
Development of advanced boron slurry-fuel formulations. 
Technical report, February 1966-February 1967 on Phase 2, 
11:12880 (R;US) 
Thermal preconditioning of coal/water mixtures. Final report, 
11:13185 (R;US) 


FURNACES 
Design 


Combustion Properties 
Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 7, September 1, 
1985-November 30, 1985, 11:12651 (R;US) 
Fluid Flow 
Development of advanced boron slurry-fuel formulations. 
Technical report, February 1966-February 1967 on Phase 2, 
11:12880 (R;US) 
Heat Treatments 
Thermal preconditioning of coal/water mixtures. Final report, 
11:13185 (R;US) 
Materials Handling 
New coal technology. Part 2. Handling and handling-technical 
characteristics of coal-water slurries, 11:12649 (R;FI;FI) 
Performance Testing 
Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 7, September 1, 
1985-November 30, 1985, 11:12651 (R;US) 
Storage 
Research on operational slurry fuels. Final report, 3 April 
1967-3 June 1968, 11:12881 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
BOILER FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
SOLVENT-REFINED COAL 


SYNTHETIC FUELS 
WOOD FUELS 


Atomization 
Specialists meeting on atomization and nondilute sprays. 
Scientific report, 11:13896 (R;US) 
Ignition 
Specialists meeting on atomization and nondilute sprays. 
Scientific report, 11:13896 (R;US) 
Storage 
Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNDAMENTAL CONSTANTS 
Time Dependence 
Time variation of fundamental constants, primordial 
nucleosynthesis, and the size of extra dimensions, 11:14951 
(J;US) 
FURANS 
See also BENZOFURANS 


Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 


See also GAS FURNACES 
SOLAR FURNACES 
WOOD BURNING FURNACES 


Catalysts 
Small wood-fired furnaces. The state and trends, 11:14003 
(RA;NO;In Norwegian) 


Small furnaces for fuel pellets and charcoal, 11:14004 
(RA;NO;In Norwegian) 

Small wood-fired furnaces. The state and trends, 11:14003 
(RA;NO;In Norwegian) 





FURNACES 
Fuel Substitution 


Fuel Substitution 
Bio-fuel day ‘84. Proceedings of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 
Burning straw briquettes in small systems (domestic burning) 
and as large bales in large-scale systems (distilleries, market 
gardens) with over 500 kW output, 11:13544 (RA;DE;In 
German) 
Greenhouses 
Bio-fuel day '84. Proceedings of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 
Testing 
Burning straw briquettes in small systems (domestic burning) 
and as large bales in large-scale systems (distilleries, market 
gardens) with over 500 kW output, 11:13544 (RA;DE;In 
German) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION HEAT 
Performance 
Space heating based on ice formation. A review of the 
technology, 11:13441 (R;SE;In Swedish) 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GALACTIC EVOLUTION 
Cosmological Models 
Schemes for biased galaxy formation, 11:14960 (J;US) 
GALLIUM 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
GALLIUM 64 
De-Excitation 
Gamma-spectroscopical studies of the structure of the odd- 
odd-nucleus Ga and their interpretations in the framework 
of the spherical shell model, 11:15162 (R;DE;In German) 
Excited States 
Gamma-spectroscopical studies of the structure of the odd- 
odd-nucleus “Ga and their interpretations in the framework 
of the spherical shell model, 11:15162 (R;DE;In German) 
GALLIUM ALLOYS 
Chemical Composition 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
Metastable States 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
Photoluminescence 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
Vapor Phase Epitaxy 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
GALLIUM ANTIMONIDES 
Vapor Deposited Coatings 
GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 
GALLIUM ARSENIDE SOLAR CELLS 


25.5 percent AMO gallium arsenide grating solar cell, 11:12974 


Characteristics of ion-implantation damage and annealing 
phenomena in semiconductors, 11:13775 (J;US) 
Chemical Composition 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
Chemical Reactions 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
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Crystal Structure 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
Hall Effect 
Localization and scaling in the quantum Hall regime, 11:13772 
(J;US) 
Thermoelectric properties of a two-dimensional electron gas 
exhibiting the quantum Hall effect, 11:13752 (J;US) 
Ion Implantation 
Characteristics of ion-implantation damage and annealing 
phenomena in semiconductors, 11:13775 (J;US) 
Laser-Radiation Heating 
Nonlinear optical studies and COs laser-induced melting of Zn- 
doped GaAs, 11:13750 (J;US) 
Physical Radiation Effects 
DLTS (deep-level transient spectroscopy) analysis of 
germanium and Al/sub x/Ga/sub 1-x/As solar cells. Final 
report, March-September 1984, 11:12948 (R;US) 
Nonlinear optical studies and CO: laser-induced melting of Zn- 
doped GaAs, 11:13750 (J;US) 
Pulse Generators 
High voltage picosecond pulse generation utilizing lasers. Final 
report, 11:13944 (R;US) 
Surface Treatments 
Nonlinear optical studies and COs: laser-induced melting of Zn- 
doped GaAs, 11:13750 (J;US) 
Synthesis 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
Thermoelectric Properties 
Thermoelectric properties of a two-dimensional electron gas 
exhibiting the quantum Hall effect, 11:13752 (J;US) 
GALVANIC CORROSION 
See ELECTROCHEMICAL CORROSION 
GAMMA CAMERAS 
Data Acquisition Systems 
System for data acquisition, processing and display from 
gamma-cameras, 11:14253 (RA;CS) 
Data Processing 
System for data acquisition, processing and display from 
gamma-cameras, 11:14253 (RA;CS) 
Display Devices 
System for data acquisition, processing and display from 
gamma-cameras, 11:14253 (RA;CS) 
GAMMA RADIATION 
Chemical Radiation Effects 
One-electron reduction of nickel(IV) oxime complexes, 
11:13883 (J;GB) 
Decay 
Why the Plumbbob gamma decay (PGD) curve is an incorrect 
model for external gamma-exposure rate as a function of 
time: a comment on continental close-in fallout: its history, 
measurement, and characteristics, 11:15257 (RA;US) 
Radiation Flux 
Parametric study on environmental gamma radiation field, 
11:14508 (R;JP;In Japanese) 
Radiation Monitoring 
Measuring stations for gamma radiation - measuring results 
1984, 11:14509 (R;SE;In Swedish and English) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 
Design 
Development of small sized '**Ir sources for non-destructive 
testing, 11:12853 (R;JP;In Japanese) 
Performance 
Development of small sized '**Ir sources for non-destructive 
testing, 11:12853 (R;JP;In Japanese) 
Self-Absorption 
Rescattered radiation of volume radioactive sources, 11:12851 
(RA;SU;In Russian) 
GAMMA SPECTRA 
Data Processing 
GSFIT: the code for analysis of y-ray spectrum with use of 
mini-size computers, 11:13305 (R;JP;In Japanese) 
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GAMMA SPECTROMETERS 
47r- and 87-spectrometers for gamma radiation studying on 
heavy ion beams, 11:14287 (RA;SU;In Russian) 
Laboratory and portable nuclear instrumentations production 
in TESLA Vrable concern, 11:14241 (RA;CS) 
Calibration 
Monte Carlo calibration of the SMM gamma ray spectrometer 
for high energy gamma rays and neutrons, 11:14861 
(RA;US) 
Design 
47- and 87-spectrometers for gamma-radiation studies, 
11:14290 (R;SU;In Russian) 
Performance 
4r- and 87r-spectrometers for gamma-radiation studies, 
11:14290 (R;SU;In Russian) 
GAMMA SPECTROSCOPY 
Multidetector setup for (n,xny) studies at 14 MeV, 11:14238 
(RA;CS) 
Equipment 
Development of observational and instrumental techniques in 
hard X-ray and medium energy gamma-ray astronomy. Final 
Report, 11:14881 (R;US) 
High-Purity GE Detectors 
Proposal for a national facility - the 87 spectrometer, 11:14214 
(R;CA) 
GANGUE 
Chemical Properties 
Decomposition characteristics of finely clastic Ruhr carbon 
rocks in water, 11:12610 (R;DE;In German) 
Comminution 
Decomposition characteristics of finely clastic Ruhr carbon 
rocks in water, 11:12610 (R;DE;In German) 
Wettability 
Decomposition characteristics of finely clastic Ruhr carbon 
rocks in water, 11:12610 (R;DE;In German) 
GAS APPLIANCES 
Air Pollution Abatement 
Burner technology bulletin: control of NO/sub x/ emissions 
from residential gas appliances, 11:13507 (R;US) 
Performance Testing 
Solar water heating with natural gas backup, 11:13063 
(RA;US) 
GAS BURNERS 
Performance 
Performance modeling of advanced gas-burner systems. 
Annual report, November 1983-December 1984, 11:13503 
(R;US) 
GAS CHROMATOGRAPHY 
Electron-Capture Detectors 
Relation between pulsed electron capture detector signal and 
gas component concentration, 11:14297 (R;KP;In Korean) 
GAS COMPRESSORS 
Multistage metal hydride compressor, 11:13914 (R;US) 
Efficiency 
Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 
Heat Pumps 
Volumetric trochoidal gas compressor for use as a heat pump. 
Final report, January 1981-March 1985, 11:13504 (R;US) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
See also AIR FLOW 
Computerized Simulation 
Gas flow environmental and heat transfer nonrotating 3D 
program, 11:13591 (RA;US) 
Modeling of reacting gas dynamic flow interaction, 11:13962 
(RA;US) 
Mathematical Models 
Modeling of reacting gas dynamic flow interaction, 11:13962 
(RA;US) 


Nondestructive Testing 
Instantaneous planar measurement of the complete three- 
dimensional scalar gradient in a turbulent jet, 11:14332 
(J;US) 
GAS FURNACES 
Air Pollution 
AP-9 trials report: the reduction of NO/sub x/ emission from 
oil and gas fired industrial furnaces, 11:13989 (R;NL) 
Efficiency 
Effects of combustion air preheat on a forge-furnace efficiency. 
Final report, October 1983-December 1984, 11:13557 (R;US) 
Field Tests 
Laboratory study of gas-fueled condensing furnaces, 11:13509 
(R;US) 
Steam Condensers 
Laboratory study of gas-fueled condensing furnaces, 11:13509 
(R;US) 
GAS HEAT PUMPS 
Absorption Refrigeration Cycle 
Evaluation of advanced design concepts for absorption heat 
pumps, 11:13473 (RA;US) 
Design 
Free Piston Stirling Engine heat pump development, 11:13519 
(BA;US) 
Open-cycle centrifugal vapor-compression heat pump. Annual 
report, March 1984-February 1985, 11:13506 (R;US) 
Energy Conservation 
Open-cycle centrifugal vapor-compression heat pump. Annual 
report, March 1984-February 1985, 11:13506 (R;US) 
Performance 
Battelle Dual-Cycle Absorption Heat Pump, 11:13520 (BA;US) 
Evaluation of advanced design concepts for absorption heat 
pumps, 11:13473 (RA;US) 
Research Programs 
GRI gas heat pump program - an update, 11:13470 (RA;US) 
Technology Assessment 
GRI gas heat pump program - an update, 11:13470 (RA;US) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
EXCIMER LASERS 
METAL VAPOR LASERS 


Stimulated Emission 
Collision-free multiple ionization of atoms and XUV stimulated 
emission in krypton at 193 nm, 11:13952 (J;US) 
GAS OILS 
Boiling point range 204-593°C. 
Fuel Substitution 
LPG, CNG and biogas as motor fuels. Literature review, 
11:13610 (R;FI;FI) 
GAS SPILLS 
Environmental Transport 
Phenomenology and modeling of liquefied natural gas vapor 
dispersion, 11:12721 (R;US) 
GAS TUNGSTEN-ARC WELDING 
Comparative Evaluations 
Comparison of the physics of Gas Tungsten Arc Welding 
(GTAW), Electron Beam Welding (EBW), and Laser Beam 
Welding (LBW), 11:13652 (R;US) 
GAS TURBINE ENGINES 
Airfoils 
Jet array impingement heat transfer characteristics, 11:13593 
(RA;US) 
Burners 
Burner liner thermal/structural load modelling, 11:13594 
(RA;US) 
Validation of structural analysis methods using burner liner 
cyclic rig test data, 11:13597 (RA;US) 
Combustion Chambers 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 
3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Creep fatigue life prediction for engine hot section materials 
(isotropic), 11:13600 (RA;US) 
Demonstration test of burner liner strain measurement systems: 
interim results, 11:13586 (RA;US) 





GAS TURBINE ENGINES 
Combustion Chambers 


Dynamic gas temperature measurement system, 11:13584 
(RA;US) 
High temperature static strain sensor development program, 
11:13585 (RA;US) 
HOST liner cyclic facilities, 11:13598 (RA;US) 
Hot section viewing system, 11:13583 (RA;US) 
Turbine engine Hot Section Technology (HOST) project, 
11:13582 (RA;US) 
Cost Benefit Analysis 
Energy Efficient Engine Program technology benefit/cost 
study, volume 2, 11:13991 (R;US) 
Gas Flow 
Jet array impingement heat transfer characteristics, 11:13593 
(RA;US) 
Turbine heat transfer, 11:13590 (RA;US) 
Heat Flux 
Development of advanced high-temperature heat flux sensors. 
Phase 2: verification testing. Final Report, 11:14329 (R;US) 
Heat Transfer 
Gas side heat transfer, 11:13592 (RA;US) 
Turbine heat transfer, 11:13590 (RA;US) 
Meetings 
Turbine Engine Hot Section Technology (HOST), 11:13581 
(R;US) 


Research Programs 
Energy Efficient Engine Program technology benefit/cost 
study, volume 2, 11:13991 (R;US) 
Technology Assessment 
Energy Efficient Engine Program technology benefit/cost 
study, volume 2, 11:13991 (R;US) 
Turbine Blades 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 
3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Development of heat flux sensors for turbine airfoils and 
combustor liners, 11:13587 (RA;US) 
Life prediction and constitutive behavior, 11:13599 (RA;US) 
GAS TURBINE POWER PLANTS 
Economic Analysis 
Simultaneous synthesis and economic optimization of the 
power system on a production platform, 11:12676 (R;NO;In 
Norwegian) 
GAS TURBINES 
Combustors 
Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 
Thermal preconditioning of coal/water mixtures. Final report, 
11:13185 (R;US) 
Control Systems 
Japanese high-efficiency, reheat turbine development (Reheat 
G.T.), 11:13187 (RA;US) 


Japanese high-efficiency, reheat turbine development (Reheat 
G.T.), 11:13187 (RA;US) 


Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 


Corrosion protection problems in coal conversion systems, 
11:13183 (RA;BE) 
Materials for advanced steam and industrial gas turbines, 
11:13182 (RA;BE) 
Turbine Blades 
Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 
Some aspects of current high temperature materials research in 
Belgium, 11:13623 (RA;BE) 
GASEOUS DIFFUSION PROCESS 
Health Hazards 
ORGDP uranium discharges, 11:12841 (R;US) 
GASES 


See also AIR 
COAL GAS 
ELECTRON GAS 
EXHAUST GASES 
FUEL GAS 
RARE GASES 
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SYNTHESIS GAS 
Acceleration 
Supersonic interface instabilities of accelerated surfaces and 
jets, 11:15029 (J;US) 
Boltzmann Equation 
Approach to equilibrium in a one-dimensional two-component 
gas of Maxwellian molecules, 11:15291 (J;US) 
Nonlinear Problems 
Supersonic interface instabilities of accelerated surfaces and 
jets, 11:15029 (J;US) 
Rayleigh-Taylor Instability 
Supersonic interface instabilities of accelerated surfaces and 
jets, 11:15029 (J;US) 
Separation Processes 
Pressure swing adsorption: development of an equilibrium 
theory for gas separations, 11:12860 (J;GB) 
Supersonic Flow 
Supersonic interface instabilities of accelerated surfaces and 
jets, 11:15029 (J;US) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Catalysts 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
GASOHOL 
Previous to August, 1979 this concept was indexed as gasoline 
AND mixtures AND ethanol or methanol. 
Market 
Oxygenates: options, opportunities, and obstacles, 11:12710 
(BA;US) 
GASOLINE 
Antiknock Ratings 
CRC fuel rating program: road octane performance of 
oxygenates in 1982 model cars, 11:12709 (R;US) 
Combustion Properties 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
Comparative Evaluations 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
Fuel Additives 
CRC fuel rating program: road octane performance of 
oxygenates in 1982 model cars, 11:12709 (R;US) 
Oxygenates: options, opportunities, and obstacles, 11:12710 
(BA;US) 
Hi 
Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 
Land Pollution 
Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 
Market 
Oxygenates: options, opportunities, and obstacles, 11:12710 
(BA;US) 
Production 
Liquefaction of solid fuels, 11:12875 (R;FI;In Finnish) 


Efficiency 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
Water Pollution 
Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 
Yields 
Successful scale-up of the fluid-bed MTG-process to 100 BPD 
demonstration plant, 11:12884 (RA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GASTRIN 
B 


iosynthesis 
Biosynthesis and post-translational processing of progastrin, 
11:14621 (R;DK) 
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GAUGE INVARIANCE 

New ghost-free infrared-soft gauges, 11:15108 (J;US) 

Stochastic Processes 
Incompatibility of stochastic regularization and Zwanziger’s 
gauge fixing, 11:15105 (J;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 

GE SEMICONDUCTOR DETECTORS 


See also HIGH-PURITY GE DETECTORS 
LI-DRIFTED GE DETECTORS 


Investigation of a gamma sensitive Ge-detector with 
Marinelligeometry. Determination of the detection limits, 
11:14302 (R;SE;In Swedish) 

GE(LI DETECTORS 

See LI-DRIFTED GE DETECTORS 
GENE LOCI 

See GENES 
GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

Molecular Structure 

Structure and sequence divergence of two archaebacterial 

genes, 11:14659 (J;US) 
GEOCHEMISTRY 
Meetings 

Workshop on fundamental geochemistry needs for nuclear 

waste isolation, 11:14748 (R;US) 
GEOMAGNETIC FIELD 


Influence of quiet asymmetric magnetosphere on the cutoff 
rigidities of the main cone, 11:14824 (RA;US) 
Cosmic Ray Propagation 
Estimating the change in asymptotic direction due to secular 
changes in the geomagnetic field, 11:14827 (RA;US) 
MclIlwain L-parameter to estimate cosmic ray vertical cutoff 
rigidities for different epochs of the geomagnetic field, 
11:14826 (RA;US) 
Re-evaluation of cosmic ray cutoff terminology, 11:14825 
(RA;US) 
Daily Variations 
Influence of quiet asymmetric magnetosphere on the cutoff 
rigidities of the main cone, 11:14824 (RA;US) 


Anomalous low level of cosmic ray intensity decreases 
observed during 1980, 11:14809 (RA;US) 

Diurnal variations of cosmic ray geomagnetic cut-off threshold 
rigidities, 11:14832 (RA;US) 

Study of dominating parameters of high speed solar plasma 
streams in relation to cosmic ray and geomagnetic storms, 
11:14805 (RA;US) 

Frequency Analysis 

Frequency spectra of short-period variations of cosmic rays, 

11:14811 (RA;US) 
Magnetic Rigidity 

Diurnal variations of cosmic ray geomagnetic cut-off threshold 
rigidities, 11:14832 (RA;US) 

Estimating the change in asymptotic direction due to secular 
changes in the geomagnetic field, 11:14827 (RA;US) 

MclIlwain L-parameter to estimate cosmic ray vertical cutoff 
rigidities for different epochs of the geomagnetic field, 
11:14826 (RA;US) 

Mathematical Models 

Influence of quiet asymmetric phere on the cutoff 

rigidities of the main cone, 11:14824 (RA;US) 
Oscillations 

Relation between the short time variations of cosmic rays and 

geomagnetic field change, 11:14808 (RA;US) 
Variations 

Anomalous low level of cosmic ray intensity decreases 

observed during 1980, 11:14809 (RA;US) 


Photoelectron Spectroscopy 


Estimating the change in asymptotic direction due to secular 
changes in the geomagnetic field, 11:14827 (RA;US) 
Mcllwain L-parameter to estimate cosmic ray vertical cutoff 
rigidities for different epochs of the geomagnetic field, 
11:14826 (RA;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPRESSURED SYSTEMS 
Standardized Ti 
Geopressured geothermal bibliography. Volume III. 
(Geopressure thesaurus). Second edition, 11:13135 (R;US) 
GEOTHERMAL ENERGY 
Reviews 
Geothermal energy production. A review of the state of the 
art, 11:13136 (R;SE;In Swedish) 
GEOTHERMAL FLUIDS 


Particulate control in geothermal injection, 11:13142 (J;US) 
GEOTHERMAL POWER PLANTS 
Corrosion 
Chemistry, scale, and performance of the Hawaii geothermal 
project-A plant, 11:13141 (R;US) 


Economics of a conceptual 75 MW hot dry rock geothermal 
electric power-station, 11:13140 (J;US) 
Scaling 
Chemistry, scale, and performance of the Hawaii geothermal 
project-A plant, 11:13141 (R;US) 
GEOTHERMAL RESOURCES 
Fluid Withdrawal 
Feasibility of direct utilization of selected geothermal water for 
aquaculture of macrobrachium rosenbergii. Technical report, 
11:13137 (R;US) 
Geothermal Exploration 
Airborne temperature survey maps of heat flow anomalies for 
exploration geology, 11:13138 (J;US) 
Heat Flow 
Airborne temperature survey maps of heat flow anomalies for 
exploration geology, 11:13138 (J;US) 
WELLS 


Well Drilling 
Review of lessons learned from the DOE/Union Baca 
Geothermal Project and their application to CSDP drilling 
in the Valles, Caldera, New Mexico, 11:13143 (J;US) 
GERMAN DR ORGANIZATIONS 
Research Programs 
Scientific work of the Central Institute for Isotope and 
Radiation Research in 1984, 11:13402 (R;DD;In German) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Tonic Conductivity 
Mixed alkali effect in sodium rubidium germanate glasses, 
11:13729 (R;US) 
G 
Absorption Spectra 
Temperature dependence of the Si and Ge (111)2 x 1 surface- 
state optical absorption, 11:13751 (J;US) 
Cleavage 
Temperature dependence of the Si and Ge (111)2 x 1 surface- 
state optical absorption, 11:13751 (J;US) 
Electron Density 
Theoretical predictions for the surface states on Ge(111)2 x 1: 
The degree of antibonding surface-state filling and relative 
shifts of the two surface-state bands as functions of doping 
level, 11:13753 (J;US) 
Electronic Structure 
Electronic structure of the Yb/Ge(111) interface, 11:13672 
G;US) 
Photoelectron Spectroscopy 
Electronic structure of the Yb/Ge(111) interface, 11:13672 
(J;US) 





GERMANIUM 
Physical Radiation Effects 


Physical Radiation Effects 

DLTS (deep-level transient spectroscopy) analysis of 
germanium and Al/sub x/Ga/sub 1-x/As solar cells. Final 
report, March-September 1984, 11:12948 (R;US) 

Surface Properties 

Temperature dependence of the Si and Ge (111)2 x 1 surface- 
state optical absorption, 11:13751 (J;US) 

Theoretical predictions for the surface states on Ge(! 11)2 x 1: 
The degree of antibonding surface-state filling and relative 
shifts of the two surface-state bands as functions of doping 
level, 11:13753 (J;US) 

GERMANIUM 70 TARGET 
Oxygen 16 Reactions 
In-beam gamma-ray spectroscopy of ®*Sr, 11:15165 (J;US) 
Sulfur 32 Reactions 
High-spin states of *’Rh, 11:15164 (J;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GETTERS 

Materials used for the purification of vacuum atmospheres; see 

also the specific materials. 
Sublimation 

Titanium sublimation pumping systems and performance on the 
tandem mirror experiment-upgrade (TMX-U), 11:15401 
(R;US) 

GIANT CELLS 


See TUMOR CELLS 
GIANT RESONANCE 
Alpha Reactions 
Decay of the isoscalar 1(h/27)w giant E3 resonance in °*Mo, 
11:15172 (R;DE;In German) 


Electron Reactions 
(e,e’c) coincidence experiments on the decay of the giant 
resonances in 7*Si, 11:15153 (R;DE;In German) 
Research Programs 
Nuclear Physics Laboratory annual report, 11:15125 (R;US) 
GLASS 


See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


Crack Propagation 
Mechanism of mechanical fatigue of fused silica. Progress 
report, July 1-December 31, 1985, 11:13733 (R;US) 
Fabrication 
Precision contouring of brittle materials, 11:13744 (RA;US) 
Grinding 
Fine grinding of optical glass with bound abrasives, 11:13745 
(RA;US) 
Machining 
Characterization of machining damage in glass, 11:13739 
(R;US) 
Melting 
Modelling and control of a glass melting furnace, 11:13704 
(R;FI) 
Performance Testing 
WIPP/SRL in-situ and laboratory testing programs. Part I. 
MIIT overview, nonradioactive waste glass studies, 11:12765 
(R;US) 
Physical Radiation Effects 
Neutron irradiation test of simulated waste glass form, 11:13735 
(R;JP;In Japanese) 
Plasmons 
Raman scattering and attenuated-total-reflection studies of 
surface-plasmon polaritons, 11:13765 (J;US) 
Raman Effect 
Raman scattering and attenuated-total-reflection studies of 
surface-plasmon polaritons, 11:13765 (J;US) 
Vapor Deposited Coatings 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
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GLASS SCINTILLATORS 
Efficiency 
Neutron detection efficiency of the thick lithium glass detector, 
11:14263 (RA;SU) 
GLASSY METALS 
See METALLIC GLASSES 
GLUCOPROTEINS 
Biochemistry 
Isolation and characterization of cDNA clones for carrot 
extensin and a proline-rich 33-kDa protein, 11:14637 (J;US) 
Radioimmunoassay 
Interleukin 3 promotes erythroid burst formation in serum-free 
cultures without detectable erythropoietin, 11:14632 (J;US) 
GLUEBALLS 
Mass Spectra 
Spectrum, mixings, decays, and coupling to the gluon 
condensate of gluonium in a potential model, 11:15065 
(R;DE;In German) 
GLUON MODEL 
Central Potential 
Spectrum, mixings, decays, and coupling to the gluon 
condensate of gluonium in a potential model, 11:15065 
(R;DE;In German) 
GLUONIUM 
See GLUEBALLS 
GLUONS 
Supersymmetry 
Light-gluino scenario, 11:15082 (J;US) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GOBAR GAS 
See METHANE 
GOLD 
Adhesion 
Mechanical properties of metallic films on sapphire, 11:13630 
(R;US) 
Binding Energy 
Subsurface core-level shifts for an Au monolayer buried in 
Ag(111), 11:13662 (J;US) 
Catalytic Effects 
Catalysis of the hydrogen evolution reaction by gold sols, 
11:12861 (J;US) 
Photoemission 
Subsurface core-level shifts for an Au monolayer buried in 
Ag(111), 11:13662 (J;US) 
Photoluminescence 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
Roughness 
Enhancement of optical effects on rough metal surfaces and 
_ photoluminescence from the noble metals, 11:13651 (R;US) 
Sorptive Properties 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Stability 
Thermal stability of amorphous Ni-Nb on semiconductor 
substrates, 11:13690 (J;NL) 
Superlattices 
Electrical resistivity of Au-Cr superlattices, 11:13629 (R;US) 
GOLD 197 BEAMS 
Beam Strippers 
Fully stripped heavy ion yield vs energy for XE and AU ions, 
11:14189 (J;US) 
Electron Loss 
Fully stripped heavy ion yield vs energy for XE and AU ions, 
11:14189 (J;US) 
GOLD 197 TARGET 
Carbon 12 Reactions 
Angular momentum bearing modes and nuclear structure 
effects in '*C-induced fission, 11:15179 (RA;US) 
Neutron Reactions 
Neutron-induced cross sections for 1*7Au between 0.005 and 
20 MeV, 11:15194 (RA;US) 
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Oxygen 16 Reactions 
Azimuthal correlations between light particles emitted in '*O 
induced reactions on '*C and 1%” Au at 400 MeV, 11:15151 
G;NL) 
GOLD 203 
Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
GOVERNMENT SPENDING 
See FEDERAL EXPENDITURES 
GRAFT POLYMERS 
Chemical Radiation Effects 
Mechanism for the action of acid in accelerated radiation 
grafting processes, 11:13850 (RA;AU) 
Modification of polymers by gamma radiation induced graft 
polymerization, 11:13856 (RA;AU) 
Electron Microscopy 
Microphase separation in graft copolymers investigated by 
electron microscopy. Non-reversible changes of their 
morphology under the influence of solvents and temperature, 
11:13860 (RA;AU) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Electron Diffraction 
On the detection of expansion at large angle grain boundaries 
using electron diffraction, 11:13686 (J;US) 
Expansion 
On the detection of expansion at large angle grain boundaries 
using electron diffraction, 11:13686 (J;US) 
GRAINS (CEREAL) 


See CEREALS 
SEEDS 


GRAMINEAE 
See GRASS 
GRAND UNIFIED THEORY 
Unification of interactions and diffractive processes, 11:14905 
(RA;US) 
Particle Multiplets 
Octets, triplets and the top quark mass, 11:15116 (J;NL) 
Research 
Gauge theories and their unification, 11:15119 (J;US) 
SU Groups 
Symmetry breaking and charge operator in SU(9) grand- 
unification models, 11:15096 (J;US) 
Symmetry 
Gauge theories and their unification, 11:15119 (J;US) 
Symmetry Breaking 
Symmetry breaking and charge operator in SU(9) grand- 
unification models, 11:15096 (J;US) 
U-1 Groups 
Symmetry breaking and charge operator in SU(9) grand- 
unification models, 11:15096 (J;US) 
GRANITES 
Geockemistry 
Geochemical interactions of simulated borosilicate waste glass, 
granite and water at 100-350°C and SOMPa, 11:14749 
(R;GB) 
Radionuclide Migration 
Radionuclide migration in fractured rock: hydrological 
investigations at an experimental site in the Carnmennellis 
granite, Cornwall, 11:12774 (R;LU) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Drying 
Drying of porous granular materials, 11:13539 (R;SE) 
Flow Models 
Model for the flow of particulate matter with application to 
chutes. Quarterly technical report, 1 September-31 
November, 1985, 11:12640 (R;US) 
Fluid Flow 
Method for the rapid determinations of the flow characteristics 
of bulk materials, 11:15034 (TJ;GB) 
GRAPHITE 
Prestressing of boron and graphite epoxy prepreg for 
composite strength improvement. Final technical report, 
December 1971-March 1973, 11:13718 (R;US) 


Energy Conservation 


Clathrates 

Neutron diffraction study of potassium-graphite intercalation 
compounds at high pressure: Staging transitions and one- 
dimensional disorder, 11:13770 (J;US) 

Shubnikov-de Haas experiments on potassium-hydrogen- 
graphite intercalation compounds (KH/sub x/-GIC’s),, 
11:13768 (J;US) 

Electric Conductivity 

Shubnikov-de Haas experiments on potassium-hydrogen- 
graphite intercalation compounds (KH/sub x/-GIC’s),, 
11:13768 (J;US) 

Fatigue 

Fatigue behavior of an isotropic nuclear graphite for HTGR, 

11:13241 (R;JP;In Japanese) 
Gasification 

Catalytic gasification of graphite or carbon. Annual report, 

October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Neutron Diffraction 

Neutron diffraction study of potassium-graphite intercalation 
compounds at high pressure: Staging transitions and one- 
dimensional disorder, 11:13770 (J;US) 

Physical Radiation Effects 

Dimensional changes of polycrystalline graphite, 11:13727 

(R;GB) 
Shubnikov-De Haas Effect 

Shubnikov-de Haas experiments on potassium-hydrogen- 
graphite intercalation compounds (KH/sub x/-GIC’s),, 
11:13768 (J;US) 

Sorptive Properties 

Catalytic gasification of graphite or carbon. Annual report, 

October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Vapor Deposited Coatings 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
See also CEREALS 
Injuries 

Lead uptake by perennial ryegrass and radishes from air, water 

and soil (Lolium perenne; Raphanus sativus), 11:14736 (J;US) 
GRATINGS 
Research Programs 

Near Earth space sporadic radio emission busts occurring 
during sunrise, 11:14303 (RA;US) 

Research of advanced techniques for x-ray detectors and 
telescopes with applications to rockets and the LAMAR 
facility. Semiannual Report, 1 Jul. 1984 - 30 Jun. 1985, 
11:14304 (R;US) 

GRAVITATION 
Group Theory 

Spinorial infinite equations fitting metric-affine gravity, 

11:15288 (J;US) 
GRAVITONS 
Supersymmetry 

Diffuse cosmic gamma-ray background as a probe of 
cosmological gravitino regeneration and decay, 11:14956 
(J;US) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREECE 
International Cooperation 

Drying agricultural products with solar energy in tropical and 

sub-tropical countries, 11:13104 (RA;DE;In German) 
GREENHOUSES 
Energy Conservation 

Comparative research and demonstration project for using 
solar energy in heating energy-saving greenhouses, 11:13551 
(RA;DE;In German) 

Heating greenhouses with solar energy, 11:13547 (RA;DE;In 
German) 

Rational energy supply of rural regions with intensive 
agriculture - the Reichenau example, 11:13545 (RA;DE;In 
German) 





GREENHOUSES 
Gas Generators 


Gas Generators 

Furnace for greenhouses-CO:z production from charcoal, 

11:13558 (RA;NO;In Norwegian) 
Heat Recovery 

Heat recovery in the forced air exchange in sealed 
greenhouses, 11:13549 (RA;DE;In German) 

Heating greenhouses with solar energy, 11:13547 (RA;DE;In 
German) 

Heating Systems 

Comparative research and demonstration project for using 
solar energy in heating energy-saving greenhouses, 11:13551 
(RA;DE;In German) 

Representative survey on numerous subjects among 500 market 
gardening firms with cultivation under glass in 1983. Special 
part: The energy situation in greenhouses, 11:13550 
(RA;DE;In German) 

Passive Solar Heating Systems 

Developing hourly weather data for locations having only 
daily weather data, 11:12920 (RA;US) 

Greenhouse system with energy storage and high level CO2 
atmosphere, 11:13016 (RA;US) 

No perc? No problem, 11:13015 (RA;US) 

Symbiotically integrated organic recycling/renewable energy 
systems, 11:13013 (RA;US) 

Sensible Heat Storage 

Greenhouse system with energy storage and high level CO. 

atmosphere, 11:13016 (RA;US) 
Solar Cooling Systems 

Design of a solar controlled environment agriculture system 

(SCEAS), 11:13014 (RA;US) 
Solar Heating Systems 

Greenhouse heating with solar energy in the Mediterranean 

region, 11:13496 (RA;DE;In German) 
Thermal Insulation 

Representative survey on numerous subjects among 500 market 
gardening firms with cultivation under glass in 1983. Special 
part: The energy situation in greenhouses, 11:13550 
(RA;DE;In German) 

Ventilation Systems 

Design of a solar controlled environment agriculture system 

(SCEAS), 11:13014 (RA;US) 
Waste Heat Utilization 

Low-temperature heating systems for air conditioning of 
greenhouses with a view to using waste heat from industrial 
processes, 11:13548 (RA;DE;In German) 

GREENLAND 
Ablation 

Relations between annual runoff and climate, Johan Dahl 

Land, South Greenland, 11:12910 (R;DK) 
Atmospheric Precipitations 

Relations between annual runoff and climate, Johan Dahl 

Land, South Greenland, 11:12910 (R;DK) 
Energy Supplies 

Energy plan for Paamiut/Frederikshaab, 11:13407 (R;DK;In 
Danish) 

Energy plan for Maniitsog/Sukkertoppen, 11:13408 (R;DK;In 
Danish) 

Energy plan for Nuuk/Godthaab, 11:13409 (R;DK;In Danish) 

Mineral Resources 

Specifications of mineral concessions and licences in Greenland 

as of June 30, 1985, 11:13411 (R;DK) 
Resource Potential 

Energy plan for Paamiut/Frederikshaab, 11:13407 (R;DK;In 
Danish) 

Energy plan for Maniitsog/Sukkertoppen, 11:13408 (R;DK;In 
Danish) 

Runoff 
Relations between annual runoff and climate, Johan Dahl 
Land, South Greenland, 11:12910 (R;DK) 
GROUND DISPOSAL 
Radionuclide Migration 
Shallow disposal of radioactive waste. Survey of models, 
11:14532 (R;CA) 
GROUND SOURCE HEAT PUMPS 
Coefficient of Performance 
Cooling performance improvement of a horizontal ground 
coupled heat pump, 11:13523 (BA;US) 
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Economic Analysis 
Assessment of ground-coil heat pump technology, 11:13521 
(BA;US) 
Optimization of a ground coupled heat pump, 11:13522 
(BA;US) 
Heat Exchangers 
ORNL ground coil analytical and experimental studies, 
11:13459 (RA;US) 
Life-Cycle Cost 
Optimized ground coupled heat pump mechanical package, 
11:13457 (RA;US) 


Optimization of a ground coupled heat pump, 11:13522 

(BA;US) 
Performance 

Earth-coupled heat pumps for residential heat/cool and hot 
water, 11:13524 (BA;US) 

Optimized ground coupled heat pump mechanical package, 
11:13457 (RA;US) 

Performance Testing 

Ground-coupled heat pump research at the University of 

Tennessee, 11:13458 (RA;US) 
Research 

Ground-coupled heat pump research at the University of 

Tennessee, 11:13458 (RA;US) 
Technology Assessment 

Assessment of ground-coil heat pump technology, 11:13521 

(BA;US) 
GROUND WATER 
Contamination 

Study of restoration alternatives for controlling groundwater 

contamination, 11:14593 (R;US) 
Corrosive Effects 

Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 

Study of superficial films and of electrochemical behaviour of 
some nickel base alloys and titanium base alloys in solution 
representation of granitic, argillaceous and salted ground 
waters, 11:13642 (R;LU;In French) 

Flow Models 

Radionuclide migration in fractured rock: hydrological 
investigations at an experimental site in the Carnmennellis 
granite, Cornwall, 11:12774 (R;LU) 

Specification of a test problem for HYDROCOIN Level 1 
Case 1: transient flow from a borehole in a fractured 
permeable medium, 11:14743 (R;GB) 


Geochemical interactions of simulated borosilicate waste glass, 
granite and water at 100-350°C and SOMPa, 11:14749 
(R;GB) 

Organic geochemistry of deep ground waters from the Palo 
Duro Basin, Texas: implications for radionuclide 
complexation, ground-water origin, and petroleum 
exploration, 11:14747 (R;US) 

Hazardous Materials Spills 

Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 

Liquid Flow 

Uranium series disequilibrium: application to studies of the 

groundwater regime of the Harwell region, 11:12760 (R;GB) 
Pollution Control 

Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 

Radioactivity 

Uranium series disequilibrium: application to studies of the 

groundwater regime of the Harwell region, 11:12760 (R;GB) 
Radionuclide Migration 

Long-term groundwater protection related to the nuclear 
energy use, 11:14599 (RA;AT) 

Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 

Water Pollution 

Introduction to ground-water tracers. Final report, September 

1982-December 1984, 11:14605 (R;US) 
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GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GULF COAST 
Oil Fields 
Facies architecture and production characteristics of 
Strandplain Reservoirs in the Frio Formation, Texas, 
11:12669 (R;US) 
Petroleum Deposits 
Facies architecture and production characteristics of 
Strandplain Reservoirs in the Frio Formation, Texas, 
11:12669 (R;US) 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GUYANA 
Formeriy BRITISH GUIANA, achieved independence in 1966. 
Medical Establishments 
Remote PV powered medical systems: installation and 
operation in Guyana, 11:12964 (RA;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


HADRON REACTIONS 
See also MESON REACTIONS 
Energy Losses 

Energy-range relations for hadrons in nuclear matter, 11:14915 
(RA;US) 

Scattering and stopping of hadrons in nuclear matter, 11:14916 
(RA;US) 

Energy Spectra 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

Mean Free Path 

Estimation of the total inelasticity coefficient in interactions of 
greater than or equal to 20 TeV hadrons with lead, 11:14893 
(RA;US) 

Measurements of hadron mean free path for particle-producing 
collisions in nuclear matter, 11:14917 (RA;US) 

Particle Models 

Multiplicity distributions in interaction models used for cascade 

simulations, 11:14899 (RA;US) 
Particle Production 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

How are particle production, nucleon emission and target 
fragment evaporation processes interrelated in hadron- 
nucleus collisions?, 11:14912 (RA;US) 

Measurements of hadron mean free path for particle-producing 
collisions in nuclear matter, 11:14917 (RA;US) 

Physical meaning of the multiplicities of emitted nucleons in 
hadron-nucleus collisions, 11:14911 (RA;US) 

Spectra 
Nucleon-nucleus interactions from JACEE, 11:14904 (RA;US) 
HADRON-HADRON INTERACTIONS 
Cross Sections 

Total cross sections and slopes at superhigh energies, 11:14888 

(RA;US) 
Energy Spectra 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

Multiple Production 

Single particle momentum and angular distributions in hadron- 

hadron collisions at ultrahigh energies, 11:14896 (RA;US) 
Multiplicity 

Single particle momentum and angular distributions in hadron- 

hadron collisions at ultrahigh energies, 11:14896 (RA;US) 
Pair Production 

Direct-photon pair production (revised version), 11:15068 

(RA;FR) 


Particle Production 

Empirical description of the hadron-hadron and hadron- 
nucleus interaction at the accelerator energy range, 11:14898 
(RA;US) 

Experimental study of the space-time development of the 
particle production process in hadron-nucleon collisions, 
using massive target nuclei as a detector, 11:14913 (RA;US) 

Photons 

Direct-photon pair production (revised version), 11:15068 

(RA;FR) 
Space-Time Model 

Experimental study of the space-time development of the 
particle production process in hadron-nucleon collisions, 
using massive target nuclei as a detector, 11:14913 (RA;US) 

HADRONIC ATOMS 
Potentials 
Exclusion effect of a strong, short-range, attractive real 
potential, 11:15230 (J;US) 
HADRONS 
See also BARYONS 
MESONS 
Absorption 

Scattering and stopping of hadrons in nuclear matter, 11:14916 

(RA;US) 
Angular Distribution 

Angular distribution and multiplicity of backward hadrons in 
hFe interactions at 0.5-5.0 TeV energies (PION Experiment), 
11:14902 (RA;US) 

Cascade Showers 

Altitude variations of cosmic-ray soft and hard components 

observed by airborne detectors, 11:14820 (RA;US) 
Cosmic Showers 

Scaling violation in the fragmentation region of inclusive 

nucleon spectra, 11:14909 (RA;US) 
Diffraction 

Hadron cross sections at ultra high energies and unitarity 

bounds on diffraction dissociation, 11:14887 (RA;US) 
Energy Losses 

Experimental evidence of the decrease of kinetic energy of 

hadrons in passing through atomic nuclei, 11:14914 (RA;US) 
Energy Spectra 

Hadron intensity and energy spectrum at 4380 m above level, 
11:14938 (RA;US) 

High energy gamma-rays and hadrons at Mount Fuji, 11:14936 
(RA;US) 

Flux Density 

Hadron intensity and energy spectrum at 4380 m above level, 
11:14938 (RA;US) 

Scaling violation in the fragmentation region at energics above 
10 to the 15 eV based on data on the cosmic ray hadron 
component, 11:14942 (RA;US) 

Inelastic Scattering 

Estimation of the total inelasticity coefficient in interactions of 
greater than or equal to 20 TeV hadrons with lead, 11:14893 
(RA;US) 

Kinetic Energy 
Experimental evidence of the decrease of kinetic energy of 
hadrons in passing through atomic nuclei, 11:14914 (RA;US) 
Multiple Scattering 
Low P sub T hadron-nucleus interactions, 11:14901 (RA;US) 
Multiplicity 

Angular distribution and multiplicity of backward hadrons in 
hFe interactions at 0.5-5.0 TeV energies (PION Experiment), 
11:14902 (RA;US) 

Some characteristic cosmic ray events and an attempt at their 
explanation, 11:14939 (RA;US) 

Nuclear Reactions 

Angular distribution and multiplicity of backward hadrons in 
hFe interactions at 0.5-5.0 TeV energies (PION Experiment), 
11:14902 (RA;US) 

Experiment Pamir-3. Coplanar emission of high energy 
gamma-quanta at interaction of hadrons with nuclei of air 
atoms at energies above 10 to the 7th power GeV, 11:14932 
(RA;US) 





Nuclear Reactions 


How are particle production, nucleon emission and target 
fragment evaporation processes interrelated in hadron- 
nucleus collisions?, 11:14912 (RA;US) 

Low P sub T hadron-nucleus interactions, 11:14901 (RA;US) 

Nucleon-nucleus interactions from JACEE, 11:14904 (RA;US) 

Physical meaning of the multiplicities of emitted nucleons in 
hadron-nucleus collisions, 11:14911 (RA;US) 

Propagation of cosmic rays through the atmosphere in the 
quark-gluon strings model, 11:14908 (RA;US) 

Production 


Exclusive production of higher-generation hadrons and form- 
factor zeros in quantum chromodynamics, 11:15114 (J;US) 
Observation of direct hadronic pairs in nucleus-nucleus 
collisions in JACEE emulsion chambers, 11:14927 (RA;US) 
Phi-meson and Chiral-mass-meson production in heavy-ion 
collisions as potential probes of quark-gluon-plasma and 
Chiral symmetry transitions, 11:14918 (RA;US) 
Particle Interactions 
Angular distribution and multiplicity of backward hadrons in 
hFe interactions at 0.5-5.0 TeV energies (PION Experiment), 
11:14902 (RA;US) 
Experimental evidence of the decrease of kinetic energy of 
hadrons in passing through atomic nuclei, 11:14914 (RA;US) 
Low P sub T hadron-nucleus interactions, 11:14901 (RA;US) 
Unification of interactions and diffractive processes, 11:14905 
(RA;US) 
Particle Models 
Hadron thermodynamics in relativistic nuclear collisions, 
11:14892 (RA;US) 
Particle Production 
Heavy flavours production in quark-gluon plasma formed in 
high energy nuclear reactions, 11:14920 (RA;US) 
Some characteristic cosmic ray events and an attempt at their 
explanation, 11:14939 (RA;US) 


Scattering and stopping of hadrons in nuclear matter, 11:14916 
(RA;US) 
Thermodynamics 
Hadron thermodynamics in relativistic nuclear collisions, 
11:14892 (RA;US) 
Transverse Momentum 
Some characteristic cosmic ray events and an attempt at their 
explanation, 11:14939 (RA;US) 
HAEMOPHILUS 
Mutants 
Mutations affecting gyrase in Haemophilus influenzae, 11:14636 
(J;US) 
HAFNIUM 178 TARGET 
Deuteron Reactions 
Study of the nuclear structure of ‘Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 
Neutron Reactions 
Study of the nuclear structure of '”Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 
HAFNIUM 179 
De-Excitation 
Study of the nuclear structure of ‘Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 
Energy Levels 
Study of the nuclear structure of ‘Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 
HAFNIUM 180 TARGET 
Deuteron Reactions 
Study of the nuclear structure of ‘Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 
HAFNIUM ALLOYS 
Formation Heat 
Electron band theory predictions and the construction of phase 
diagrams (HfPt; Talr; WOs.), 11:15261 (R;US) 


PIXE Analysis 
Hair analysis using PIXE, 11:13793 (R;SE) 
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HALIDES 
See also CHLORIDES 
Radiolysis 
Ion recombination rates of rare gas cations and halide anions in 
gases, 11:13847 (RA;AU) 
Recombination 
Ion recombination rates of rare gas cations and halide anions in 
gases, 11:13847 (RA;AU) 
HALOGEN COMPOUNDS 
Only for inorganic compounds; see also other inorganic halogen 
compounds. 


See also FLUORINE COMPOUNDS 
HALIDES 


Electron-Molecule Collisions 

Energy-related atomic and molecular structure and scattering 
studies. Annual report, June 1, 1985-May 31, 1986, 11:14985 
(R;US) 

HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Energy Density 

Flux and differences in action for continuous time Hamiltonian 

systems, 11:15313 (R;CA) 
HAMILTON-JACOBI EQUATIONS 
Calculation Methods 
Constants and pseudo-constants of the Kadomtsev-Petviashvili 
equation, 11:15454 (J;US) 
HANDLING (DATA) 
See DATA PROCESSING 
HARD COAL 
See BLACK COAL 
HASTELLOY X 
Crack Propagation 

Elevated temperature biaxial fatigue. Final Report, 11:13653 

(R;US) 
Thermal Fatigue 

Elevated temperature biaxial fatigue. Final Report, 11:13653 

(R;US) 
HAWAII 
Biomass Plantations 

Mixed plantations of eucalyptus and leguminous trees enhance 
biomass production. Forest Service research paper (Final), 
11:12980 (R;US) 

Species trials for biomass plantations in Hawaii: a first 
appraisal. Forest Service research paper (Final), 11:12981 
(R;US) 

Geothermal Power Plants 

Chemistry, scale, and performance of the Hawaii geothermal 

project-A plant, 11:13141 (R;US) 
Sugar Industry 

Hamakua Coast sugar mill ocean discharges, before and after 
EPA (Environmental Protection Agency) compliance. 
Technical report, 11:14608 (R;US) 

HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Combustion 

Combustion of hazardous waste. A description of refuse 
incinerators and a survey on quantities of hazardous waste in 
Norway, 11:13393 (R;NO;In Norwegian) 

Destruction of hazardous wastes cofired in industrial boilers: 
pilot-scale parametrics testing. Final report, 11:13553 (R;US) 

Combustion Products 

Hazardous waste incineration in industrial processes: cement 

and lime kilns, 11:14465 (R;US) 
Environmental Transport 

Migration of hazardous substances through soil. Part 2. 
Determination of the leachability of metals from five 
industrial wastes and their movement within soil. Final 
report, April 1974-December 1977, 11:14521 (R;US) 

Marine Disposal 

National marine pollution program: agency program summaries 

FY 1984 update. Appendix No. 1, 11:14584 (R;US) 
Sampling 
Gas, Vapor & Particulate sampling (592), 11:14479 (R;US) 
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Superfund 

Guidance on feasibility studies under CERCLA 
(Comprehensive Environmental Response, Compensation 
and Liability Act). Final report, January 1984-May 1985, 
11:13392 (R;US) 

Waste 

Guidance on feasibility studies under CERCLA 
(Comprehensive Environmental Response, Compensation 
and Liability Act). Final report, January 1984-May 1985, 
11:13392 (R;US) 

Small Generator Demonstration Project. Final report, 11:13568 
(R;US) 

Water Pollution 

National marine pollution program: catalog of federal projects 

FY 1984 update. Appendix No. 2, 11:14585 (R;US) 
Water Pollution Abatement 

Application of adsorptive/absorptive resins and membranes for 

toxic and hazardous waste reduction, 11:14573 (R;US) 
Water Pollution Control 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. summary report, 11:14587 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 1. Final report, 11:14588 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume.2. Final report , 11:14589 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Potential remedial technologies. Final report, 
11:14590 (R;US) 

Commencement Bay Nearshore/Tideflats Superfund Site, 
Tacoma, Washington, Remedial investigations. Decision- 
making framework for management of dredged material: 
application to Commencement Bay, Washington, 11:14591 
(R;US) 

HAZARDOUS MATERIALS SPILLS 
Ignition 

In-place burning of crude oil in broken ice: 1985 testing at 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmenial Test Tank), 11:14570 (R;US) 

HB ROBINSON-2 
See ROBINSON-2 REACTOR 
H-COAL PROCESS 
By-Products 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Commercialization 

Hydrotreatment of COGAS pyrolysis oil via the H-Oil 

process, 11:12592 (J;US) 
Environmental Effects 

H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 

it 


H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Materials 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Materials Testing 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Operation 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Organic Solvents 
Correlation of empirical and analytical measurements of 
solvent quality, 11:12557 (RA;US) 
Performance Testing 
Coal/oil co-processing of Canadian feedstocks, 11:12551 
(RA;US) 
Pilot Plants 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Reviews 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Technology Assessment 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
Temperature Control 
H-coal pilot plant: final report. Volume I, 11:12562 (RA;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HE-3 COUNTERS 
Performance Testing 
Testing bench of Hes counters managed by HP 85 computer, 
11:14232 (R;LU;In French) 


HEAT EXCHANGERS 
Simulation 


HEAD END PROCESSES 
Off-Gas Systems 
Characterization of compounds containing iodine, 11:12746 
(RA;DE;In German) 
Radioactive Waste Processing 
DWK projects: Cementing of waste water containing tritium, 
cementing of fuel claddings, 11:12794 (RA;DE;In German) 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
Risk Assessment 
Improving the characterization and treatment of uncertainty in 
health and environmental risk assessments. Final report, 
11:14740 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT AFFECTED ZONE 
Ductility 
Effect of tensile strain rate on the hot ducility of synthetic 
heat-affected zones simulating weld reheat cycles, 11:13691 
(TJ;GB) 
Strain Rate 
Effect of tensile strain rate on the hot ducility of synthetic 
heat-affected zones simulating weld reheat cycles, 11:13691 
(TJ;GB) 
HEAT DISSIPATION 
See DIFFUSION 


ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 


HEAT DISTRIBUTION SYSTEMS 
Operation 
Technical flexibility of conventional district heating systems, 
11:13562 (R;SE;In Swedish) 
HEAT EXCHANGERS 


See also FLUIDIZED BED HEAT EXCHANGERS 
RADIATORS 


Biological Fouling 

Results of in-situ biofouling control, and corrosion test at 
Punta Tuna, Puerto Rico and its significance on OTEC heat 
exchanger design, 11:13012 (RA;US) 

Corrosion 

Results of in-situ biofouling control, and corrosion test at 
Punta Tuna, Puerto Rico and its significance on OTEC heat 
exchanger design, 11:13012 (RA;US) 

Design 

Isothermal compressor-heat exchanger (ICHX), 11:13931 

(RA;US) 
Efficiency 

Isothermal compressor-heat exchanger (ICHX), 11:13931 

(RA;US) 
Heat Transfer 

Methodology and assumptions for estimating heat exchanger 
effectiveness and deWinter factor for solar DHW systems, 
11:13066 (RA;US) 

Results of in-situ biofouling control, and corrosion test at 
Punta Tuna, Puerto Rico and its significance on OTEC heat 
exchanger design, 11:13012 (RA;US) 

Materials 

Corrosion protection problems in coal conversion systems, 

11:13183 (RA;BE) 
Mathematical Models 

Effectiveness of heat exchangers with one shell pass and three 

tube passes. Master’s thesis, 11:13958 (R;US) 
Modifications 

77° kelvin rotary-reciprocating cryogenic cooler evaluation 
program. Final report, July 1967-December 1972, 11:13910 
(R;US) 

Performance 

Methodology and assumptions for estimating heat exchanger 
effectiveness and deWinter factor for solar DHW systems, 
11:13066 (RA;US) 

ORNL ground coil analytical and experimental studies, 
11:13459 (RA;US) 

Research 

ORNL ground coil analytical and experimental studies, 

11:13459 (RA;US) 
Simulation 
Nonlinear model control, 11:13913 (R;US) 





HEAT FLUX 
Measuring Instruments 


HEAT FLUX 
Measuring Instruments 
Development of advanced high-temperature heat flux sensors. 
Phase 2: verification testing. Final Report, 11:14329 (R;US) 
Development of heat flux sensors for turbine airfoils and 
combustor liners, 11:13587 (RA;US) 
Evaluation of factors affecting heat flux sensors, 11:13079 
(RA;US) 
HEAT OF COMBUSTION 
See COMBUSTION HEAT 
HEAT OF FUSION 
See FUSION HEAT 
HEAT PIPE WICKS 
Design 
Double-wall artery heat pipe. Final report, October 1981- 
September 1983, 11:13959 (R;US) 
HEAT PIPES 


Design 
Double-wall artery heat pipe. Final report, October 1981- 
September 1983, 11:13959 (R;US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
Absorption Refrigeration Cycle 
Advanced absorption heat pump cycles, 11:13471 (RA;US) 
Coefficient of Performance 
Laboratory experiments on absorption heat pumps, 11:13468 
(RA;US) 
Compressors 
Free-piston Stirling engine development. Annual report, 
December 1, 1983-December 31; 1984, 11:13505 (R;US) 
Coordinated Research Programs 
US Department of Energy cooperation in advanced heat pump 
research through the International Energy Agency, 11:13460 
(RA;US) 
Exhaust Systems 
Heat recovery from ventilation exhaust air. Experiences from 
one years monitoring in the Bokhaallaren district in 
Karlstad, 11:13443 (R;SE;In Swedish) 
Feasibility Studies 
Analytical study of liquid-piston heat pump technology, 
11:13440 (R;US) 
Field Tests 
Field experience with small domestic heat pumps, 11:13474 
(R;DK) 
Field experience in Britain, 11:13476 (RA;DK) 
Field measurements on small heat pumps in Denmark, 11:13477 
(RA;DK) 
Field trials in Belgium, 11:13475 (RA;DK) 
Small heat pumps. Field measurements, 11:13478 (RA;DK) 
Small heat pumps. Field measurements, 11:13480 (RA;DK) 
Fusion Heat 
Space heating based on ice formation. A review of the 
technology, 11:13441 (R;SE;In Swedish) 
Gas Compressors 
Volumetric trochoidal gas compressor for use as a heat pump. 
Final report, January 1981-March 1985, 11:13504 (R;US) 
Lubricating Oils 
Influence of lubricating oil on heat pump performance. Final 
report, 11:13501 (R;XE) 
Market 
Collectors, heat-pumps, industrial water tanks. Market survey 
‘84, 11:13495 (R;AT;In German) 
Marketing 
TVA’'s operational experiences with heat pump water heaters, 
11:13516 (BA;US) 
Mathematical Models 
Analytical study of liquid-piston heat pump technology, 
11:13440 (R;US) 
Meetings 
Proceedings of the 7th heat pump technology conference, 
11:13514 (B;US) 
Operation 
Practical experience with the installation of bivalent heat pump 
systems, 11:13479 (RA;DK) 
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TVA's operational experiences with heat pump water heaters, 
11:13516 (BA;US) 
Performance 
Engine-driven and absorption heat pump programs, 11:13466 
(RA;US) 
Influence of lubricating oil on heat pump performance. Final 
report, 11:13501 (R;XE) 
Laboratory test, design model validation, and parametric study 
¢: a heat pump water heater, 11:13517 (BA;US) 
Scoping evaluation of potential benefits of zoning with 
residential space-conditioning systems, 11:13453 (RA;US) 
Status of the Braun free-piston engine-driven heat pump, 
11:13467 (RA;US) 
Stirling cycle heat pump studies, 11:13456 (RA;US) 
Stirling-engine-driven heat pump program overview, 11:13461 
(RA;US) 
Performance Testing 
Field experience with small domestic heat pumps, 11:13474 
(R;DK) 
Power Supplies 
Assessment of free-piston Stirling engines as heat pump drives, 
11:13465 (RA;US) 
Breadboard development of a hydraulically coupled free-piston 
Stirling engine heat pump compressor, 11:13462 (RA;US) 
Initial results of sensitivity tests performed on the RE-1000 
free-piston Stirling engine, 11:13463 (RA;US) 
Simplified analysis of Stirling engines and heat pumps, 
11:13464 (RA;US) 
it 


Solar heat and heat pumps. Evaluation of the efficiency of 
governmental energy research support, 11:13091 (R;SE;In 
Swedish) 

Refrigerants 

Absorption fluids data survey, 11:13469 (RA;US) 

Condensing coefficients when using refrigerant mixtures, 
11:13454 (RA;US) 

Performance of a residential heat pump operating with a non- 
azeotropic binary refrigerant mixture - an interim report, 
11:13455 (RA;US) 

Research Programs 

DOE-residential and commercial heat pump R & D program, 
11:13515 (BA;US) 

Engine-driven and absorption heat pump programs, 11:13466 
(RA;US) 

EPRI heat pump R & D overview, 11:13447 (RA;US) 

ORNL Electric Systems Program overview, 11:13448 (RA;US) 

Status of the Braun free-piston engine-driven heat pump, 
11:13467 (RA;US) 

Stirling-engine-driven heat pump program overview, 11:13461 
(RA;US) 

Stirling Cycle 
Free-piston Stirling engine development. Annual report, 

December 1, 1983-December 31, 1984, 11:13505 (R;US) 

Stirling cycle heat pump studies, 11:13456 (RA;US) 

Technology Assessment 
DOE-residential and commercial heat pump R & D program, 

11:13515 (BA;US) 

Uses 

Heat pump applications, 11:13530 (RA;DK) 
HEAT RECOVERY 

Cost Benefit Analysis 

Cost/benefit analysis of the heat recovery incinerator (HRI). 
Final report, June 1984-February 1985, 11:13529 (R;US) 

Data Base Management 

Energy analysis of 108 industrial processes, 11:13534 (R;US) 
HEAT RECOVERY EQUIPMENT 

Design 

Dimensioning a heat recovery unit for air-conditioning, 
11:13487 (R;FI;In Finnish) 

High-temperature ceramic recuperator and combustion air- 
burner programs: program summary, April 1981-March 
1984. Topical report, 11:13994 (R;US) 

High-temperature ceramic recuperator and combustion air 
burner programs: testing of a high-temperature burner. 
Topical report, April 1981-October 1983, 11:13996 (R;US) 
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Efficiency 
Advanced burner and combustion controls for industrial heat- 
recovery systems. Annual report, January-December 1984, 
11:13556 (R;US) 
Materials 
Ceramics for electric power-generating systems. Final report, 
11:13698 (R;US) 
Seals 
High-temperature ceramic recuperator and combustion air 
burner programs: seal development. Topical report, April 
1981-October 1983, 11:13997 (R;US) 
HEAT RESISTANT MATERIALS 
See also HEAT RESISTING ALLOYS 
Research 
Some aspects of current high temperature materials research in 
Belgium, 11:13623 (RA;BE) 
Reviews 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
HEAT RESISTING ALLOYS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-316 


Crack Propagation 
Hydrogen-induced slip band fracture in an Fe-Ni-Co 
superalloy, 11:13680 (J;US) 
Fabrication 
Some aspects of current high temperature materials research in 
Belgium, 11:13623 (RA;BE) 
Fracture Properties 
Hydrogen-induced slip band fracture in an Fe-Ni-Co 
superalloy, 11:13680 (J;US) 
Hydrogen Embrittlement 
Hydrogen-induced slip band fracture in an Fe-Ni-Co 
superalloy, 11:13680 (J;US) 
Melting 
Some aspects of current high temperature materials research in 
Belgium, 11:13623 (RA;BE) 
Research Programs 
Some aspects of current high temperature materials research in 
Belgium, 11:13623 (RA;BE) 
Reviews 
High temperature materials for energy technologies, 11:13181 
(RA;BE) 
Slip 
Hydrogen-induced slip band fracture in an Fe-Ni-Co 
superalloy, 11:13680 (J;US) 
HEAT STORAGE 


See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 


Rock Caverns 
Heat storage in boulder-filled pits in rock. A feasibility study, 
11:13376 (R;SE;In Swedish) 

HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 


See also CONVECTION 
THERMAL CONDUCTION 


Effectiveness of heat exchangers with one shell pass and three 
tube passes. Master’s thesis, 11:13958 (R;US) 
Calculations 


PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 

Codes 

Burner liner thermal/structural load modelling, 11:13594 

(RA;US) 
Computerized Simulation 

Gas flow environmental and heat transfer nonrotating 3D 

program, 11:13591 (RA;US) 
Numerical Solution 

PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 

HEAT TRANSMISSION 
See HEAT TRANSFER 


HEAVY ION ACCELERATORS 
Uses 


HEATER OIL 
See HEATING OILS 
HEATING OILS 
Inventories 
No. 2 heating oil price survey for Wisconsin: 1984-1985 
heating season. Final report, 11:12691 (R;US) 
Prices 
No. 2 heating oil price survey for Wisconsin: 1984-1985 
heating season. Final report, 11:12691 (R;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Energy Efficiency 
Group heating plants in the residential building sector. 
Alternative heat production systems and oil substitution 
potential, 11:13442 (R;SE;In Swedish) 
Fuel Substitution 
Group heating plants in the residential building sector. 
Alternative heat production systems and oil substitution 
potential, 11:13442 (R;SE;In Swedish) 
Waste Heat Utilization 
Low-temperature heating systems for air conditioning of 
greenhouses with a view to using waste heat from industrial 
processes, 11:13548 (RA;DE;In German) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also BROOKHAVEN RHIC 
HILACS 
JINR U-400 CYCLOTRON 
UNILAC 


Beam Dynamics 
MBE-4, a heavy ion multiple-beam experiment, 11:14137 
(;US) 
Synthesis of MBE-4 accelerating waveforms, 11:14136 (J;US) 
The effect of focusing field nonlinearities in MBE-4 on 
transverse beam dynamics, 11:14135 (J;US) 
Beam Optics 
Heavy Ion Fusion Accelerator Research (HIFAR) year-end 
report, April 1, 1985-September 30, 1985, 11:15383 (R;US) 
Charge Transport 
Transportable charge in a periodic alternating gradient system, 
11:14167 (J;US) 
Construction 
Application of heavy ion accelerators for the solution of 
applied problems, 11:14032 (RA;SU;In Russian) 
Focusing 
The effect of focusing field nonlinearities in MBE-4 on 
transverse beam dynamics, 11:14135 (J;US) 
High Energy Physics 
Physics opportunities with relativistic heavy ion accelerators, 
11:14045 (J;US) 
Ion Beam Injection 
A four beam cesium injector for MBE-4, 11:14117 (J;US) 
Design status of heavy ion injector program, 11:14184 (J;US) 
The university of washington superconducting booster linac, 
11:14127 (J;US) 
Ton Sources 
Design status of heavy ion injector program, 11:14184 (J;US) 
Nonlinear Optics 
The effect of focusing field nonlinearities in MBE-4 on 
transverse beam dynamics, 11:14135 (J;US) 
Particle Boosters 
The university of washington superconducting booster linac, 
11:14127 (J;US) 
Space Charge 
Transportable charge in a periodic alternating gradient system, 
11:14167 (J;US) 
Specifications 
Synchrotrons for heavy ion acceleration, 11:14031 (RA;SU;In 
Russian) 
Superconducting Cavity Resonators 
Status of rf superconductivity at Argonne National 
Laboratory, 11:14201 (BA;XC) 
Uses 
Application of heavy ion accelerators for the solution of 
applied problems, 11:14032 (RA;SU;In Russian) 





HEAVY ION ACCELERATORS 
Vacuum Systems 


Vacuum Systems 
Vacuum outgassing rates of plastics and composites for 
electrical insulators, 11:15410 (J;US) 
HEAVY ION FUSION REACTIONS 
Cross Sections 
Heavy elements and superheavy elements, 11:15201 (RA;JP) 
Gamma Radiation 
Determination of an effective radius from the gamma-ray 
multiplicities in fusion reactions, 11:15233 (J;US) 
Nuclear Models 
Dissipative heavy-ion collisions, 11:15212 (R;US) 
Thermodynamic Model 
Dissipative heavy-ion collisions, 11:15212 (R;US) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 10 REACTIONS 
BORON I1 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
CHLORINE 35 REACTIONS 
CHLORINE 37 REACTIONS 
IRON $6 REACTIONS 
KRYPTON 86 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NICKEL 64 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 
New insight into relativistic heavy ion physics through 47 
data, 11:15126 (R;DE) 
Bremsstrahlung 
Photon bremsstrahlung from ultrarelativistic nuclear collisions, 
11:15232 (J;US) 
Chiral S 
Phi-meson and Chiral-mass-meson production in heavy-ion 
collisions as potential probes of quark-gluon-plasma and 
Chiral symmetry transitions, 11:14918 (RA;US) 
Computer Codes 
Monte Carlo event generator for p-nucleus and nucleus-nucleus 
collisions, 11:15060 (RA;US) 


Fission fragment angular distributions, 11:15229 (J;US) 
Fragmentation 
[Nuclear interactions of high energy heavy ions and 
applications in astrophysics]. Technical progress report, 
11:15143 (R;US) 
Heavy Ion Fusion Reactions 
Study of competition between fusion-fission and -evaporation 
in heavy ion reaction, 11:15186 (RA;JP) 
Meetings 
Nuclear physics with heavy ions: proceedings. Prospects at 
energies below 20 MeV/amu. Volume 6, 11:15198 (B;US) 
Proceedings of the workshop on intermediate energy heavy 
ion physics, 11:15123 (R;US) 
Multiple Production 
Cascade approach to thermal and chemical equilibrium, 
11:15059 (RA;US) 
Nuclear Models 
Dissipative heavy-ion collisions, 11:15212 (R;US) 
Particle Production 
Can antibaryons signal the formation of a quark-gluon plasma, 
11:15057 (RA;US) 


Phi-meson and Chiral-mass-meson production in heavy-ion 
collisions as potential probes of quark-gluon-plasma and 
Chiral symmetry transitions, 11:14918 (RA;US) 

Research Programs 

Nuclear chemistry progress report, September 1, 1983-August 
31, 1984, 11:15184 (R;US) 

Nuclear Physics Laboratory annual report, 11:15125 (R;US) 

Nuclear Science Division annual report, October 1, 1982- 
September 30, 1983, 11:15131 (R;US) 

Reviews 

Summary for theory and general session at the RHIC detector 

workshop, 11:15056 (RA;US) 
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Strange Particles 
Heavy flavours production in quark-gluon plasma formed in 
high energy nuclear reactions, 11:14920 (RA;US) 
Thermodynamic Model 
Dissipative heavy-ion collisions, 11:15212 (R;US) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Infrared Spectra 
Gas-phase hydrogen isotope exchange in HF + D,.O, 11:13803 
(R;US) 
Matrix Isolation 
Gas-phase hydrogen isotope exchange in HF + D.O, 11:13803 
(R;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 


See also CANDU TYPE REACTORS 
CIRUS REACTOR 
HIFAR REACTOR 


Research Programs 
MAPLE: a Canadian multipurpose reactor concept for national 
nuclear development, 11:13297 (R;CA) 

HEAVY WATER MODERATOR 

See HEAVY WATER 
HECTORITE 

See MONTMORILLONITE 
HELIOSTATS 

See also SOLAR TRACKING SYSTEMS 


System performance and cost sensitivity comparisons of 
stretched membrane heliostat reflectors with current 
generation glass/metal concepts, 11:13131 (R;US) 

Performance 

System performance and cost sensitivity comparisons of 
stretched membrane heliostat reflectors with current 
generation glass/metal concepts, 11:13131 (R;US) 


Atom-Molecule Collisions 

Fractal behavior in classical collisional energy transfer, 

11:14995 (J;US) 
Autoionization 

Emission-angle-dependent post-collision interaction, 11:15005 

(J;US) 
Ton-Atom Collisions 

Electron capture and loss for 2.5-200-MeV 16S'* +He 
collisions, 11:15011 (J;US) 

Emission-angle-dependent post-collision interaction, 11:15005 
(J;US) 

Observation of quadrupole and hexadecapole moments of the 
electronic charge cloud produced in electron-loss collisions, 
11:15016 (J;US) 

HELIUM 3 
Kinetic 

Comment on "High-momentum-transfer inelastic neutron 

scattering from liquid helium-3”, 11:15033 (J;US) 
Momentum Transfer 

Comment on "High-momentum-transfer inelastic neutron 

scattering from liquid helium-3”, 11:15033 (J;US) 
Neutron Diffraction 

Comment on "High-momentum-transfer inelastic neutron 

scattering from liquid helium-3”, 11:15033 (J;US) 
HELIUM 4 
Energy Levels 

Triple-differential cross sections of the (7*,pp) reaction on 

lithium isotopes, 11:15146 (J;US) 
Structure Functions 
Theoretical studies of the dynamic structure function of liquid 
*He, 11:15030 (J;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Photonuclear Reactions 

Two-body photodisintegration of ‘He in the 100-360 MeV 

region, 11:15141 (J;US) 
Proton Reactions 
*He(p,d)*He reaction at 200 and 400 MeV, 11:15139 (J;US) 
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HELIUM IONS 
Energy Spectra 
Observation of pick-up ions in the solar wind: evidence for the 
source of the anomalous cosmic ray component?, 11:14785 
(RA;US) 
Flux Density 
Observation of pick-up ions in the solar wind: evidence for the 
source of the anomalous cosmic ray component?, 11:14785 
(RA;US) 
Pickup Reactions 
Observation of pick-up ions in the solar wind: evidence for the 
source of the anomalous cosmic ray component?, 11:14785 
(RA;US) 
HELIUM METHOD 
See ISOTOPE DATING 
HEMIACETAL DEHYDROGENASES 
Code number 1.1. 
See also LACTATE DEHYDROGENASE 
Biochemistry 
Characterization of cultured rat oligodendrocytes proliferating 
in a serum-free, chemically defined medium, 11:14633 (J;US) 
HEMOGLOBIN 
Amino Acid Sequence 
Mutation in the B-globin gene detected in the progeny of a 
female mouse treated with ethylnitrosourea, 11:14729 (J;US) 
HEMOPHILUS 
See HAEMOPHILUS 
HERBICIDES 
Toxicity 
Harvester ant bioassay for assessing hazardous chemical waste 
sites, 11:14727 (R;US) 
HETEROCYCLIC COMPOUNDS 


See also BEDT-TTF 
DIOXIN 
FURANS 
TTF 


Chemical Preparation 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
Crystal Structure 
Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF)2NOs at 298 K and 125 K, 11:13817 (J;GB) 
Electrical Properties 
Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF)2NOs at 298 K and 125 K, 11:13817 (J;GB) 
Molecular Structure 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethy]l)phosphine oxide ligands, 
11:13809 (J;US) 
HETEROGENEOUS CATALYSIS 
Catalysts 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
HEXAHYDROPYRIDINES 
See PIPERIDINES 
HEXANE 
Flames 
Radiation and turbulence of n-hexane and methanol tank 
flames, 11:13903 (R;DE;In German) 
HIFAR REACTOR 
Fuel Elements 
Neutronics study of reduced enrichment fuel for the HIFAR 
research reactor, 11:13296 (R;AU) 
HIGGS BOSONS 
Mass 
Probing the desert with boson and fermion masses, 11:15087 
(J;US) 
Particle Identification 
Distinguishing a spin-O0 technipion and an elementary Higgs 
boson: Vi V2 modes with decays into I-bar/sub A/1/sub B/ 
and/or q-bar/sub A/q/sub B/, 11:15098 (J;US) 
Search for monoenergetic photons from Y(1S)—-y+ X, 
11:15046 (J;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Processing 


HIGH BTU GAS 
Over 900 Btu/ft* 
Desulfurization 
Thylox process and its technical and economical results, 
11:12593 (TJ;GB) 
Fuel Substitution 
Preliminary technical and economic evaluation of a low- 
temperature thermochemical biomass gasification process. 
Final report, May 1984-January 1985, 11:12874 (R;US) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Historical Aspects 
Very high energy colliders, 11:14044 (J;US) 
Research Programs 
Research in theoretical physics. Annual progress report, April 
1, 1985-March 31, 1986, 11:15062 (R;US) 
Theoretical high energy physics research. Technical progress 
report, 11:15061 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 
Plasma Confinement 
Confinement of translated field-reversed configurations, 
11:15328 (J;US) 
Experimental studies of field-reversed configuration translation, 
11:15327 (J;US) 
HIGH-FREQUENCY DISCHARGES 
Cations 
Kinetic energy distributions of positive ions in an inductively 
coupled plasma mass spectrometer, 11:13797 (J;US) 
Quantitative Chemical Analysis 
Kinetic energy distributions of positive ions in an inductively 
coupled plasma mass spectrometer, 11:13797 (J;US) 
HIGH-FREQUENCY HEATING 


See also ECR HEATING 
ICR HEATING 


Radiofrequency plasma heating: proceedings, 11:15305 (R;US) 
HIGH-LEVEL RADIOACTIVE WASTES 
Leaching 

Relationship between leach rate of nuclear waste glass and 
residual amount of sodium on the glass surface, 11:12812 
(R;JP) 

Physical Radiation Effects 

Neutron irradiation test of simulated waste glass form, 11:13735 

(R;JP;In Japanese) 
Radioactive Waste Disposal 

Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 

Geochemical interactions of simulated borosilicate waste glass, 
granite and water at 100-350°C and SOMPa, 11:14749 
(R;GB) 

Radioactive Waste Management 

Quality assurance (QA) plan for computer software supporting 
the US Nuclear Regulatory Commission's high-level waste 
management program, 11:12818 (R;US) 

Radioactive Waste Processing 

Activity report of the European Company for the Chemical 
Processing of Irradiated Fuels (1984), 11:12766 (R;BE) 

Ion-exchange properties of zeolites and their application to 
processing of high-level liquid waste, 11:12783 (RA;XA) 

Radioactive ruthenium removal from liquid wastes of **Mo 
production process using zinc and charcoal mixture, 
11:12777 (RA;XA) 

Technology and role of Cs and Sr separation in disposal 
strategy of high level waste, 11:12776 (RA;XA) 





HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Storage 


Radioactive Waste Storage 

Pre-disposal storage, transport and handling of vitrified high- 

level waste, 11:12762 (R;GB) 
Underground Disposal 

Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 

Geochemical interactions of simulated borosilicate waste glass, 
granite and water at 100-350°C and SOMPa, 11:14749 
(R;GB) 

Vitrification 

LFCM vitrification technology. Quarterly progress report, 

January-March 1985, 11:12822 (R;US) 
Waste Transportation 

Pre-disposal storage, transport and handling of vitrified high- 
level waste, 11:12762 (R;GB) 

Preliminary assessment of nuclear waste transportation cost 
and risk for operation of the first repository at candidate 
sites, 11:12752 (R;US) 

Waste Water 
Evaluation of zeolite mixtures for decontaminating high- 

activity-level water at the Three Mile Island unit 2 nuclear 
power station, 11:13885 (RA;XA) 
HIGH-PURITY GE DETECTORS 


Proposal for a national facility - the 8% spectrometer, 11:14214 
(R;CA) 
HILACS 
See also SUPERHILAC 
Design 
Proposed ion-atom collision facility at Kansas State University, 
11:14070 (J;NL) 
Experiment Planning 
Proposed ion-atom collision facility at Kansas State University, 
11:14070 (J;NL) 
HO2 
See HYDROPEROXY RADICALS 
HODOSCOPES 


Response of a scintillation counter below an emulsion chamber 
to heavy nucleus interactions in the chamber, 11:14923 
(RA;US) 

Performance 
Response of a scintillation counter below an emulsion chamber 
to heavy nucleus interactions in the chamber, 11:14923 
(RA;US) 
HOG FUEL 
See WOOD WASTES 
H-OIL PROCESS 

Performance Testing 

Coal/oil co-processing of Canadian feedstocks, 11:12551 


Experimental study of the shape equilibration and fission of the 
compound nucleus '*'Ho accompanying alpha emission, 
11:15171 (R;DE;In German) 

HORTICULTURE 
Energy Conservation 

Rational energy supply of rural regions with intensive 
agriculture - the Reichenau example, 11:13545 (RA;DE;In 
German) 

Representative survey on numerous subjects among 500 market 
gardening firms with cultivation under glass in 1983. Special 
part: The energy situation in greenhouses, 11:13550 
(RA;DE;In German) 

HOSPITALS 
Photovoltaic Power Supplies 

Status report on a solar photovoltaic concentrating energy 

system for a hospital in Hawaii, 11:13073 (RA;US) 
Solar Thermal Power Plants 
Status report on a solar photovoltaic concentrating energy 
system for a hospital in Hawaii, 11:13073 (RA;US) 
HOT CELLS 
Decontamination 
Deactivation and safety, 11:13349 (RA;CS;In Czech) 
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Mockup 
Hot cell verification facility update, 11:13916 (R;US) 
HOT GAS CLEANUP 
Computerized Simulation 
Aspen simulation of the METC Gasifier and Gas Cleanup 
System, 11:12532 (R;US) 
HOT LABS 
Decontamination 
Decontamination of floor surfaces, 11:13890 (RA;CS;In Czech) 


Development for maintenance techniques on gas-proof type 
master-slave manipulators, 11:13921 (R;JP;In Japanese) 
HOT PLASMA 
Charged Particles 
Changes in spectral intensities of thermal plasmas in the 
presence of fast charged particles, 11:15358 (J;GB) 
Electron-Atom Collisions 
Application of electron scattering in hot plasmas to spectral 
line broadening, 11:15023 (BA;NL) 
HOT WATER HEATERS 
See WATER HEATERS 
HOUSEHOLDS 
Weatherization 
Low-income weatherization: better way of meeting needs in 
view of limited funds, 11:13486 (R;US) 
HOUSES 
Air Conditioning 
Ventilation heating system for small houses, 11:13488 (R;FI;In 
Finnish) 
Energy Conservation 
Bonneville Power Administration indoor air quality 
measurements in northwest residences. Status report, 
11:13489 (R;US) 
Energy Consumption 
Effects of different living habits and house lay-outs in energy 
consumption of small houses, 11:13512 (R;FI;FI) 
Indoor Air Pollution 
Bonneville Power Administration indoor air quality 
measurements in northwest residences. Status report, 
11:13489 (R;US) 
Passive Solar Cooling Systems 
SOLERAS - Saudi University Solar Cooling Laboratories 
Project. Final report, project summary, 11:13099 (R;US) 
Passive Solar Heating Systems 
Instrumentation of the TERAD TAP: a TAPFLOW validation 
study and verification of the smoke test method, 11:13048 
(RA;US) 
Space Heating 
Ventilation heating system for small houses, 11:13488 (R;FI;In 
Finnish) 
Wood powder as fuel for heating of small houses, 11:12905 
(R;SE) 
Weatherization 
Bonneville Power Administration indoor air quality 
measurements in northwest residences. Status report, 
11:13489 (R;US) 
HTGR TYPE REACTORS 


See also VHTR REACTOR 
VRAIN REACTOR 


Reactor Cores 
Calculational substantiation of the possibility of different 

HTGR simulation using the GROG critical facility, 11:13240 
(R;SU;In Russian) 

Reactor Materials 
Fatigue behavior of an isotropic nuclear graphite for HTGR, 

11:13241 (R;JP;In Japanese) 
HTO 


See HEAVY WATER 
TRITIUM COMPOUNDS 


HUGENHOLTZ-PINES THEORY 
See HYDROGEN 


See ANIMAL CELLS 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
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Cardiovascular Diseases 

The relationship of cancer mortality to life span and food 

supply rate, 11:14716 (J;US) 
Dose Commitments 

Collective dose from the use of Danube water in Austria and 
Hungary - I, 11:14596 (RA;AT) 

Collective dose of the population in Austria and Hungary from 
the use of the river Danube - II, 11:14597 (RA;AT) 

Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 

Health Hazards 

The relationship of cancer mortality to life span and food 

supply rate, 11:14716 (J;US) 
Mortality 

The relationship of cancer mortality to life span and food 

supply rate, 11:14716 (J;US) 
Neoplasms 

The relationship of cancer mortality to life span and food 

supply rate, 11:14716 (J;US) 
Radiation Doses 

Pathway analysis for a contaminated landfill in Middlesex, 
New Jersey, 11:12838 (R;US) 

Recommendations concerning the scientific foundation of 
radiohygienic policy based on the UNSCEAR-77, -82 and 
BEIR reports. Made by a commission of the Dutch Board of 
Health, 11:14669 (R;NL;In Dutch) 

Survival Curves 

The relationship of cancer mortality to life span and food 
supply rate, 11:14716 (J;US) 

is 


See HUMAN POPULATIONS 
HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 
HYDRATATION 
See HYDRATION 
HYDRATED ELECTRONS 
See HYDRATION 
HYDRATES 
For chemical compounds or minerals. 
Crystal Structure 
Neutron diffraction study at 37 K of sodium 
triaqua(ethylenediamine-tetraacetato)samarate(III) 
pentahydrate, Na[Sm(CioHi2N2Os)(H2O)s].5H2O, 11:13816 
(J;DK) 
HYDRATION 
Addition of water; for addition of hydrogen use 
HYDROGENATION. 
Chemical Reaction Kinetics 
Gas-phase hydrogen isotope exchange in HF + D,O, 11:13803 
(R;US) 
HYDRAULIC FRACTURES 
Crack 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
Hydraulic Conductivity 
Fracture conductivity studies: Project OEIC. Final report, 
11:12724 (R;US) 
Width 
Fracture conductivity studies: Project OEIC. Final report, 
11:12724 (R;US) 
HYDRAULIC FRACTURING 
Simulators 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
HYDRAULIC MINING 
Hydraulic mining method, 11:12637 (P;US) 
Mechanics 


Stationary and non-stationary maximum-pressure water jets as 
a means of rock fragmentation, 11:12632 (R;DE;In German) 
Jets 
Stationary and non-stationary maximum-pressure water jets as 
a means of rock fragmentation, 11:12632 (R;DE;In German) 
Performance Testing 
Stationary and non-stationary maximum-pressure water jets as 
a means of rock fragmentation, 11:12632 (R;DE;In German) 


HYDRAULICS 
Computer Codes 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

HYDRIDES 
See also ALUMINIUM HYDRIDES 
LITHIUM HYDRIDES 
NIOBIUM HYDRIDES 
NITROGEN HYDRIDES 
POTASSIUM HYDRIDES 
Magnetic Properties 
Magnetic properties of Zr(Cr/sub 1-x/CO/sub x/) alloys and 
their hydrides, 11:13614 (R;US) 
HYDROCARBONS 
See also ALKANES 

ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
PENTACENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
STYRENE 
TETRALIN 
TOLUENE 

Chemical Composition 

Upgrading biomass liquefaction products through 
hydrodeoxygenation, 11:12878 (J;US) 

Combustion 

Experimental investigation of the acceleration of deflagration 
in wake flow. Final report, 11:13904 (R;XE) 

Modelling of hydrocarbon compartment fire. Subreport No. 2. 
Some theoretical considerations of hydrocarbon 
compartments fires, 11:13905 (R;NO) 

Light Scattering 

Observation of a correlation length finite-size effect in 
Rayleigh scattering from thin critical fluid films, 11:13757 
(J;US) 

Market 

Status and directions of the use of alcohols and other 
oxygenated hydrocarbons in North America, 11:12889 
(BA;CA) 

Particle Size s 

Observation of a correlation length finite-size effect in 
Rayleigh scattering from thin critical fluid films, 11:13757 
G;US) 

Toxicity 

Harvester ant bioassay for assessing hazardous chemical waste 

sites, 11:14727 (R;US) 
HYDROCHLORIC ACID 
Air Pollution Control 

New methods of detecting chloride traces and application of 
these methods in the determination of atmospheric 
hydrochloric acid, 11:14460 (R;DE;In German) 

HYDROCRACKING 
Demonstration Plants 

VEGA-COMBI-cracking process for upgrading heavy oil and 

bitumen, 11:12734 (RA;US) 
HYDROCYANIC ACID 
Chemical Reaction Yield 

Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 

HYDROELECTRIC POWER 

Opportunity costs: irrigation versus hydropower. Technical 

report (Final), 11:13396 (R;US) 
Feasibility Studies 
Relations between annual runoff and climate, Johan Dahl 
Land, South Greenland, 11:12910 (R;DK) 
Technology Assessment 
Understanding hydropower. Technical paper, 11:12909 (R;US) 
HYDROELECTRIC POWER PLANTS 


See also MICRO-SCALE HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 





Analysis of river wave types, 11:12908 (R;US) 
Environmental Effects 
Effects on fjords of modified freshwater discharge due to 
hydroelectric power production (Norway), 11:12915 
(R;NO;In Norwegian) 
Functional Models 
VANSIMTAP - A functional model for power stations with 
reservoirs, 11:12911 (R;NO;In Norwegian) 
VANSIMTAP; New Pumping strategy. Correction of output 
level under the tapping period, 11:12912 (R;NO;In 
Norwegian) 


VANSIMTAP - A functional model for power stations with 
reservoirs, 11:12911 (R;NO;In Norwegian) 

VANSIMTAP; New Pumping strategy. Correction of output 
level under the tapping period, 11:12912 (R;NO;In 
Norwegian) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Hydration 

Gas-phase hydrogen isotope exchange in HF + D.O, 11:13803 

(R;US) 
Infrared Spectra 

Gas-phase hydrogen isotope exchange in HF + DO, 11:13803 

(R;US) 
Matrix Isolation 

Gas-phase hydrogen isotope exchange in HF + D2O, 11:13803 

(R;US) 


Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 

Charge Exchange 
Observation of charge-transfer population of high-n levels in 
Ar*?¢ from neutral hydrogen in the ground and excited 
states in a tokamak plasma, 11:15337 (J;US) 
Compression 
Multistage metal hydride compressor, 11:13914 (R;US) 
Consumption Rates 

Evolution and development of two-stage liquefaction at 

Wilsonville, 11:12568 (RA;US) 
Energy-Level Density 

Observation of charge-transfer population of high-n levels in 
Ar*? from neutral hydrogen in the ground and excited 
states in a tokamak plasma, 11:15337 (J;US) 

Energy-Level Transitions 

Frequency shifts of vibrational and rotational states of dilute 
He, D2, and HD impurities in solid Ar under pressure, 
11:14999 (J;US) 

Fluorescence Spectroscopy 

Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 

Hazards 

Assessment of hydrogen risk in French pressurized water 

nuclear reactors, 11:13327 (RA;XA) 
Ton-Atom Collisions 
Surface production of negative hydrogen ions. Annual report, 
June 1, 1984-May 31, 1985, 11:14980 (R;US) 
Kaonic Atoms 
Comparison of K~ p bound state calculations, 11:15002 (J;US) 
Laser Spectroscopy 

Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 

Partial Pressure 

Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 

Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983, 11:12537 (R;US) 

Reactivity of coal in direct hydrogenation processes. Technical 
progress report, September-November 1985, 11:12531 (R;US) 
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Reactor Safety 
Analysis of the effects of hydrogen burning and measures taken 
for their mitigation at the Loviisa nuclear power plant, 
11:13328 (RA;XA) 
Risk Assessment 
Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 11:13327 (RA;XA) 
Safety Engineering 
Statement on current and proposed activities of DG XII of the 
Commission of the European Communities, 11:13329 
(RA;XA) 
Solubility 
Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 
Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983, 11:12537 (R;US) 
Synthesis gas solubility in Fischer-Tropsch slurry. Annual 
report, October 1984-September 1985 (Solubility in n- 
eicosane and n-octacosane at 3 temperatures and 5 
pressures), 11:12866 (R;US) 
Spatial Distribution 
Analysis of hydrogen distribution in containments under 
accident conditions, 11:13325 (RA;XA) 
Spectral Shift 
Frequency shifts of vibrational and rotational states of dilute 
Hz, D2, and HD impurities in solid Ar under pressure, 
11:14999 (J;US) 
Synthesis 
Preliminary technical and economic evaluation of a low- 
temperature thermochemical biomass gasification process. 
Final report, May 1984-January 1985, 11:12874 (R;US) 
Vapor Pressure 
Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 
HYDROGEN 1 MINUS BEAMS 
Acceleration 
Acceleration of polarized H™ in the BNL 200 MeV Linac, 
11:14138 (J;US) 
Beam Bunching 
Proposed bunching scheme for a polarized H™ injector, 
11:14119 (J;US) 
Beam Cooling 
Cooling high intensity atomic hydrogen beams to liquid helium 
temperatures, 11:14186 (J;US) 
Beam Splitting 
High efficiency beam splitting for H~ accelerators, 11:14055 
G;US) 
Ton Sources 
Cooling high intensity atomic hydrogen beams to liquid helium 
temperatures, 11:14186 (J;US) 
The AGS polarized H~ source, 11:14185 (J;US) 
Ionization 
An efficient ionizer for polarized H~ formation, 11:14187 
(J;US) 
Spin Orientation 
Acceleration of polarized H™ in the BNL 200 MeV Linac, 
11:14138 (J;US) 
HYDROGEN 1 TARGET 
Antiproton Reactions 
Study of two-charged body hadronic scattering, induced on 
protons by a beam of 7, K~, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 
Deuteron Reactions 
Vector and tensor analyzing power measurements for the 7H(d 
vector,n) and 'H(d vector,n) reactions near 46 MeV, 
11:15135 (RA;US) 
Kaon Minus Reactions 
Study of two-charged body hadronic scattering, induced on 
protons by a beam of 7, K™, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 
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Neutron Reactions 
Polarization transfer in n-p scattering at 50 MeV, 11:15134 
(RA;US) 
Photonuclear Reactions 
Kaon photoproduction operator for use in nuclear physics, 
11:15142 (J;US) 
Pion Minus Reactions 
Study of two-charged body hadronic scattering, induced on 
protons by a beam of 7, K-, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 7 
Hypernuclei 
Definitive tests of the =-nuclear spin-orbit splitting, 11:15147 
(J;US) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 
Energy-Level Transitions 
Frequency shifts of vibrational and rotational states of dilute 
Hz, D2, and HD impurities in solid Ar under pressure, 
11:14999 (J;US) 
Spectral Shift 
Frequency shifts of vibrational and rotational states of dilute 
He, D2, and HD impurities in solid Ar under pressure, 
11:14999 (J;US) 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 


HYDROGEN FUELS 
Fuel Substitution 
Hydrogen technology. Use of hydrogen as an engine fuel, 
11:12862 (R;FI;FI) 
HYDROGEN HYDROXIDES 


See WATER 
HYDROGEN IONS 


See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS I PLUS 


Diffusion 
Theoretical examination of the trapping of ion-implanted 
hydrogen in metals, 11:13671 (J;US) 
Trapping 
Theoretical examination of the trapping of ion-implanted 
hydrogen in metals, 11:13671 (J;US) 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
Production 
Surface production of negative hydrogen ions. Annual report, 
June 1, 1984-May 31, 1985, 11:14980 (R;US) 
Reaction Kinetics 
Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Final report, June 1, 1983-June 1, 1985, 
11:15301 (R;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Energy Losses 
Nonlinear stopping power of an electron gas for slow ions, 
11:15001 (J;US) 
Slowing-Down 
Nonlinear stopping power of an electron gas for slow ions, 
11:15001 (J;US) 
Stopping Power 
Nonlinear stopping power of an electron gas for slow ions, 
11:15001 (J;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PHOSPHATES 
Sce PHOSPHORIC ACID 


HYDROGEN PRODUCTION 

Hydrogen technology. Production of hydrogen from fossil 

fuels and biomass, 11:12859 (R;FI;FI) 
Chemical Reaction Kinetics 

Catalysis of the hydrogen evolution reaction by gold sols, 

11:12861 (J;US) 
Photoelectrolysis 

Solid-state chemistry of photoelectrodes for water 
photoelectrolysis. Annual report, August 1983-September 
1984, 11:12858 (R;US) 

HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Absorption 

Process for the removal of CO. and/or H2S from gases, 

11:13801 (TG;US) 
HYDROGEN TRANSFER 
Catalysis 

Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 

HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 
Code number 1.12 
Photosynthesis 

Biophotolysis of water: the light saturation curves, 11:12987 

(;GB) 
HYDROGENATION 
Catalysts 

Cation promotion effects in zeolite-supported F-T catalysts. 9th 

quarterly report, September-November 1985, 11:12865 
;US 

Chemical trapping and ir studies of CO/H2 surface species. 
First quarterly report, September-November 1985, 11:12543 
(R;US) 

Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985 (98 references), 11:12536 
(R;US) 

Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 

Concepts for improved liquefaction of coal, 11:12569 (RA;US) 

Evolution and development of two-stage liquefaction at 
Wilsonville, 11:12568 (RA;US) 

Experimental study of catalytic hydrogenation in coal liquids. 
Interim report, January 1983-June 1983, 11:12537 (R;US) 

Status of hydroliquefaction of rhenish brown coal and further 
development: results of PDU tests, 11:12565 (RA;US) 

Reviews 

Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985 (98 references), 11:12536 
(R;US) 

HYDROPEROXY RADICALS 

HO2 

Chemical Reaction Kinetics 

Pulse radiolytic studies of the reactions of HO2/O2~ with 
Fe(II)/Fe(III) ions. The reactivity of HO2/O2~ with ferric 
ions and its implication on the occurrence of the Haber- 
Weiss reaction, 11:13814 (J;US) 

Chemical Reactions 

Re-evaluation of the reactivity of hydroxylamine with 

O2~/HOz, 11:14719 (J;US) 
HYDROXIDES 


See also POTASSIUM HYDROXIDES 
SODIUM HYDROXIDES 


Combustion Kinetics 
Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 
Combustion Properties 
Two-photon-excited fluorescence measurements of OH 
concentration in a hydrogen-oxygen flame, 11:13906 (J;US) 





Two-photon-excited fluorescence measurements of OH 
concentration in a hydrogen-oxygen flame, 11:13906 (J;US) 
HYDROXY COMPOUNDS 
For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS. 
See also ALCOHOLS 
BPH 
ESTRADIOL 
OXIMES 
Liquid Column Chromatography 
Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 
Mass Spectra 
Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See ANIONS 
HYDROXIDES 
HYDROXYL RADICALS 
Chemical Reactions 
Atmospheric fates of organic chemicals: prediction of ozone 
and hydroxyl radical reaction rates and mechanisms. Final 
report, February 1982-February 1985, 11:14470 (R;US) 
Experimental protocol for determining hydroxyl radical 
reaction rate constants for organic compounds: estimation of 
atmospheric reactivity. Interim report, 11:14466 (R;US) 
Fluorescence Spectroscopy 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
Hyperfine Structure 
Measurement of the rotational spectra of OH* and OD* by 
laser magnetic resonance, 11:14994 (J;US) 
Infrared Spectra 
Measurement of the rotational spectra of OH* and OD* by 
laser magnetic resonance, 11:14994 (J;US) 
Laser Spectroscopy 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
Molecular Structure 
Measurement of the rotational spectra of OH* and OD* by 
laser magnetic resonance, 11:14994 (J;US) 
PH Value 
Effect of pH on the conversion of O2~ to HO, 11:13867 
(RA;AU) 
Reaction Kinetics 
Modelling of OH radical reactions, 11:13832 (RA;AU) 


Re-evaluation of the reactivity of hydroxylamine with 
O2~/HOsz, 11:14719 (J;US) 
HYDROXYTOLUENES 


See CRESOLS 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
L-S Coupling 
Definitive tests of the =-nuclear spin-orbit splitting, 11:15147 
GJ;US) 
Research Programs 
Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 
HYPERTHERMIA 
Effects 
Modification of radiation response in mammalian cells: the 
repair and fixation of x-ray induced potentially lethal 
damage, 11:14664 (R;CA) 
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IAEA 
Research Programs 
Activities of the IAEA Laboratories in Seibersdorf and 
Vienna. Biennial Report 1983-1984, 11:13400 (R;XA) 
Safety Standards 
Current nuclear safety issues. The IAEA response, 11:13332 
(RA;XA) 
IBR-2 REACTOR 
Beam Pulsers 
Programming for microprocessor system of the IBR-2 reactor 
neutron beam chopper, 11:13307 (R;SU;In Russian) 
ICE 
Adhesion 
Shear strength and adhesion properties of saline ice, 11:12680 
(R;FI;In Finnish) 
Buildup 
Mobile Platform Stability. MOPS subproject 02-Icing (MOPS 
Report No. 7), 11:12687 (R;NO) 
Chemical Radiation Effects 
Studies of the short-lived luminescence from pulse-irradiated 
amorphous ice, 11:13865 (RA;AU) 
Compression Strength 
A preliminary examination of the effect of structure on the 
(compressive strength) of ice samples from (multi-year 
pressure ridges), 11:12681 (J;US) 
Crystal Structure 
A preliminary examination of the effect of structure on the 
(compressive strength) of ice samples from (multi-year 
pressure ridges), 11:12681 (J;US) 
Hazardous Materials Spills 
In-place burning of crude oil in broken ice: 1985 testing at 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmental Test Tank), 11:14570 (R;US) 
Ignition 
In-place burning of crude oil in broken ice: 1985 testing at 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmental Test Tank), 11:14570 (R;US) 
Oil Spills 
In-place burning of crude oil in broken ice: 1985 testing at 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmental Test Tank), 11:14570 (R;US) 
Photochemical Reactions 
Studies of luminescence from U.V. excited HO ice, 11:13833 
(RA;AU) 
Radiolysis 
Radiolysis of crystalline ice, 11:13876 (RA;AU) 
Salinity 
Shear strength and adhesion properties of saline ice, 11:12680 
(R;FI;In Finnish) 
Shear Properties 
Shear strength and adhesion properties of saline ice, 11:12680 
(R;FI;In Finnish) 


Radiation 
Daily values of global radiation, totally and divided in 5 
wavelength bands, from 7 stations in the Nordic countries, 
11:12945 (R;NO) 
ICR HEATING 
Test Facilities 
Oak Ridge rf Test Facility, 11:15360 (R;US) 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
ILLINOIS 
Bituminous Coal 
Radioactive sulfur tracer study of sulfur removal in the 
charring of Illinois coals at 650C. Final report, 11:12577 
(R;US) 
Removal of sulfur from Illinois coals via charring and partial 
oxidation. Illinois mineral notes, 11:12576 (R;US) 
Natural Gas 
Petroleum industry in Illinois, 1983. Oil and gas development. 
Waterflood operation, 11:12674 (R;US) 
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Petroleum Industry 
Petroleum industry in Illinois, 1983. Oil and gas development. 
Waterflood operation, 11:12674 (R;US) 
Water Resources 
Illinois Water Resources Center Program for 1983. Annual 
Report No. 19 (Final), 11:13397 (R;US) 
IMAGE PROCESSING 
Computer Codes 
ZEVS program for processing stereograms from a spark 
spectrometer in a magnetic field, 11:14274 (R;SU;In Russian) 
IMAGE TUBES 
Design 
High-spatial-resolution streak image tube, 11:13974 (R;US) 
Spatial Resolution 
High-spatial-resolution streak image tube, 11:13974 (R;US) 
IMMOBILIZATION 
See SOLIDIFICATION 
VITRIFICATION 
INCINERATION 
See COMBUSTION 
INCINERATORS 


Combustion of hazardous waste. A description of refuse 
incinerators and a survey on quantities of hazardous waste in 
Norway, 11:13393 (R;NO;In Norwegian) 

Heat Recovery 

Cost/benefit analysis of the heat recovery incinerator (HRI). 

Final report, June 1984-February 1985, 11:13529 (R;US) 
INCLUSION COMPLEXES 


See CLATHRATES 
INCOLOY 800 
Corrosion 
Corrosion of alloys in mixed gases, 11:13627 (R;US) 
INCOLOY 825 
Stress Corrosion 
Review of waste package verification tests. Semiannual report, 


April 1985-September 1985, 11:12817 (R;US) 
INCOME 
Automation 
Automated revenue metering data acquisition at BPA, 11:13426 
(BA;US) 
INCONEL 600 
Corrosion 
Corrosion evaluation of two processes for chemical 
decontamination of BWR structural materials, 11:13641 
(R;US) 


Evaluation of SCC test methods for Inconel 600 in low- 
temperature aqueous solutions, 11:13689 (J;US) 
Stress Corrosion 
Evaluation of SCC test methods for Inconel 600 in low- 
temperature aqueous solutions, 11:13689 (J;US) 
INCONEL 718 


Creep fatigue life prediction for engine hot section materials 
(isotropic), 11:13600 (RA;US) 
Properties 


Creep fatigue life prediction for engine hot section materials 
(isotropic), 11:13600 (RA;US) 
Vacuum Melting 
Observations of melt rate as a function of arc power, CO 
pressure, and electrode gap during vacuum consumable arc 
remelting of inconel 718, 11:13688 (J;US) 
INDIA 
Bilaterai Agreements 
Biomass and coal conversion projects of the USAID/GOI 
Alternative Energy Resources and Development Program. 
Semiannual report, 11:13413 (R;US) 
INDIAN RESERVATIONS 
Photovoltaic Power Plants 
Analysis of the economics of photovoltaic-diesel 
energy systems for remote applications, 11:12963 (RA;US) 
INDIANS (AMERICAN) 
See AMERICAN INDIANS 


INDUSTRIAL PLANTS 
Research Programs 


Isomerization 
Photoisomerization of dimyristoylindigo: rates in various 
solvents, 11:13837 (J;CH) 


Photoisomerization of dimyristoylindigo: rates in various 
solvents, 11:13837 (J;CH) 
INDIGO RED 
See INDIGO 

INDIUM 

Resource Assessment 

Indium, 11:13394 (R;US) 

INDIUM ALLOYS 

Chemical Composition 

GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 

Metastable States 

GalnAsSb metastable alloys grown by organometallic vapor 

phase epitaxy, 11:13754 (J;US) 
Photoluminescence 

GalnAsSb metastable alloys grown by organometallic vapor 

phase epitaxy, 11:13754 (J;US) 
Vapor Phase Epitaxy 

GalnAsSb metastable alloys grown by organometallic vapor 

phase epitaxy, 11:13754 (J;US) 
INDIUM ARSENIDES 
Hall Effect 

Localization and scaling in the quantum Hall regime, 11:13772 
(J;US) 

INDIUM OXIDES 
Thermoelectric Properties 

Electrical and thermal transport property studies of high- 
temperature thermoelectric materials. Interim technical 
report, 15 May 1984-15 May 1985, 11:13433 (R;US) 

INDIUM PHOSPHIDES 
Hall Effect 

Localization and scaling in the quantum Hall regime, 11:13772 
(J;US) 

Vapor Deposited Coatings 

GalnAsSb metastable alloys grown by organometallic vapor 
phase epitaxy, 11:13754 (J;US) 

INDOOR AIR POLLUTION 

Bonneville Power Administration indoor air quality 
measurements in northwest residences. Status report, 
11:13489 (R;US) 

Development of a low cost NDIR (non-dispersine infrared 
detection) CO monitor. Final report May 83-Aug 84, 
11:14492 (R;US) 

Air Pollution Control 

Control of respirable particles in indoor air with portable air 
cleaners, 11:14499 (J;GB) 

Indoor air quality and ventilation control in public buildings, 
11:13511 (R;FI;In Finnish) 

Air Pollution Monitors 

Interlaboratory comparison of passive samplers for organic 
vapours with respect to their applicability to indoor air 
pollution monitoring: a pilot study, 11:14474 (R;US) 

Air Samplers 

Preliminary evaluation of a modified NBS PM 10 sampler for 

indoor particulate measurements, 11:14484 (R;US) 
Quality Assurance 

Asbestos-containing materials in school buildings: bulk sample 
analysis quality-assurance program - bulk sample rounds 9, 
10, 11 and blind round 2. Final report, 11:14483 (R;US) 

Research Programs 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PLANTS 


See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DESALINATION PILANTS 
FEED MATERIALS PLANTS 
METHANOL PLANTS 
OIL SAND PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 





PETROLEUM REFINERIES 
SYNTHETIC FUELS REFINERIES 
WASTE PROCESSING PLANTS 


Combustors 

Assessment of energy-recovery potential of industrial 
combustion equipment. Final report, September 1977- 
December 1982, 11:13554 (R;US) 

Combustion efficiency of flares. Report for October 1980- 
February 1984, 11:14477 (R;US) 

Electric Power 

Electric power use by industries (monthly cumulative from 

1972 to current). Data file, 11:13424 (R;US) 
Exhaust Gases 

Combustion efficiency of flares. Report for October 1980- 

February 1984, 11:14477 (R;US) 
Waste Disposal 

Evaluation of the efficiency of industrial flares: flare head 
design and gas composition. Final report, October 1983- 
December 1984, 11:13555 (R;US) 

Water Pollution 

Hamakua Coast sugar mill ocean discharges, before and after 
EPA (Environmental Protection Agency) compliance. 
Technical report, 11:14608 (R;US) 

Wood Fuels 
Use of wood energy for industrial applications in Georgia, 
11:12959 (RA;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Air Pollution Abatement 

Nonmetallic mineral processing plants: background information 

for promulgated standards. Final report, 11:14572 (R;US) 
Combustion 

Destruction of hazardous wastes cofired in industrial boilers: 

pilot-scale parametrics testing. Final report, 11:13553 (R;US) 
Combustion Products 

Evaluation and application of the Urban Airshed Model in the 
Philadelphia air-quality-control region, 11:14480 (R;US) 

Evaluation of the efficiency of industrial flares: flare head 
design and gas composition. Final report, October 1983- 
December 1984, 11:13555 (R;US) 

Hazardous Materials 

Hazardous waste incineration in industrial processes: cement 
and lime kilns, 11:14465 (R;US) 

Migration of hazardous substances through soil. Part 2. 
Determination of the leachability of metals from five 
industrial wastes and their movement within soil. Final 
report, April 1974-December 1977, 11:14521 (R;US) 

Particulates 

Nonmetallic mineral processing plants: background information 

for promulgated standards. Final report, 11:14572 (R;US) 
Water Pollution 

EPA (Environmental Protection Agency) Method Study 27, 
Method 200.7 trace metals by ICP (inductively coupled 
plasma), 11:14578 (R;US) 

INDUSTRY 


See also AGRICULTURE 
COAL INDUSTRY 
FISHING INDUSTRY 
FOOD INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
RUBBER INDUSTRY 
SOLAR INDUSTRY 
SUGAR INDUSTRY 
WOOD PRODUCTS INDUSTRY 


Energy Analysis 
Energy analysis of 108 industrial processes, 11:13534 (R;US) 
Energy Conservation 
Electric energy savings froin new technologies, 11:13437 
(R;US) 
Process Heat 
Electromagnetic heating in industrial processes, 11:13559 
(R;NO;In Norwegian) 
Radiant Heat Transfer 
Electromagnetic heating in industrial processes, 11:13559 
(R;NO;In Norwegian) 
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INELASTIC SCATTERING 
See also DEEP INELASTIC SCATTERING 
Charge Exchange 
Inelastic charge-exchange contribution constant at large X and 
superhigh energies, 11:14906 (RA;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Energy Losses 
Heavy Ion Fusion Accelerator Research (HIFAR) year-end 
report, April 1, 1985-September 30, 1985, 11:15383 (R;US) 
Excimer Lasers 
ArF short-puise extraction studies, 11:13947 (J;US) 
Heavy Ion Accelerators 
Heavy Ion Fusion Accelerator Research (HIFAR) year-end 
report, April 1, 1985-September 30, 1985, 11:15383 (R;US) 
Linear Accelerators 
Cost/performance analysis of an induction linac driver system 
for inertial fusion, 11:15384 (R;US) 
Targets 
Conceptual design of a 6-10 MJ driver for a high gain Target 
Development Facility, 11:15390 (R;US) 
INFLUENZA 
Epidemiology 
Using the information on cosmic rays to predict influenza 
epidemics, 11:14874 (RA;US) 
INFORMATION RETRIEVAL 
Manuals 
Software information sorting code PLUTO-R, 11:15300 
(R;JP;In Japanese) 
INFRARED SPECTROMETERS 
Semiconductor laser source for natural gas leak detection. 
Final report, September 1, 1984-March 31, 1985, 11:12716 
(R;US) 
Performance Testing 
Gas-phase hydrogen isotope exchange in HF + D2O, 11:13803 
(R;US) 
Sample Preparation 
Sample area optimization in a diffuse reflectance near-infrared 
spectrophotometer, 11:13798 (J;US) 
INORGANIC ACIDS 


See also HYDROCHLORIC ACID 
HYDROCYANIC ACID 
HYDROFLUORIC ACID 
NITRIC ACID 
NITROUS ACID 
PHOSPHORIC ACID 
SULFURIC ACID 


Radiosensitivity Effects 
Mechanism for the action of acid in accelerated radiation 
grafting processes, 11:13850 (RA;AU) 
INORGANIC ION EXCHANGERS 
See also MONTMORILLONITE 
ZEOLITES 
Crystal Structure 
Inorganic ion exchangers. Application to liquid effluent 
processing, 11:13734 (R;FR;In French) 
Physical Radiation Effects 
Inorganic ion exchangers. Application to liquid effluent 
processing, 11:13734 (R;FR;In French) 
Radioactive Waste Processing 
Application of inorganic ion exchangers to the treatment of 
alpha-bearing waste streams, 11:12780 (RA;XA) 
Inorganic sorbents in spent resin incineration. The ATOS 
process, 11:12778 (RA;XA) 
Recovery of cesium-137 from radioactive waste solutions with 
a new complex inorganic ion exchanger, 11:12781 (RA;XA) 
Treatment of liquid wastes containing actinides and fission 
products using sodium titanate as an ion exchanger, 11:12782 
(RA;XA) 
Stability 
Inorganic ion exchangers. Application to liquid effluent 
processing, 11:13734 (R;FR;In French) 
INSECTICIDES 
Toxicity 
Harvester ant bioassay for assessing hazardous chemical waste 
sites, 11:14727 (R;US) 
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IN-SERVICE INSPECTION 
Acoustic Emission Testing 
Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. Progress report, April-September 
1985. Volume 2, 11:13275 (R;US) 
IN-SITU GASIFICATION 
Combustion Kinetics 
Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 11:12586 (J;US) 
Cost Estimation 
Soviet underground coal gasification on the rocks, 11:12589 
(J;US) 
Data Acquisition 
Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 11:12586 (J;US) 
Economics 
Soviet underground coal gasification on the rocks, 11:12589 
(J;US) 
Environmental Impacts 
Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 
Evaluation 
Soviet underground coal gasification on the rocks, 11:12589 
(J;US) 
Field Tests 
Instrumentation and data system for the 1983 Partial-Seam 
CRIP experiment, 11:12586 (J;US) 
Results of the Centralia underground coal gasification field 
test, 11:12587 (J;US) 
Monitoring 
Results from using the CSAMT technique to monitor the Tono 
UCG experiment, 11:12588 (J;US) 
Performance 
Results of the Centralia underground coal gasification field 
test, 11:12587 (J;US) 
Pollutants 
Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 
Thermal Analysis 
Results from using the CSAMT technique to monitor the Tono 
UCG experiment, 11:12588 (J;US) 
IN-SITU RETORTING 
Off-Gas Systems 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
Scrubbing 
Alkaline scrubbing of in-situ oil shale retort offgas at 
Geokinetics, 11:12735 (R;US) 
INSOLATION 
Forecasting 
Automated forecasts of daily global solar energy, 11:12917 
(RA;US) 
Experimental validation of FCHART in predicting insolation 
on single glass covered off south surfaces, 11:12928 (RA;US) 
Measuring Methods 
Static method for determining direct normal insolation, 
11:12926 (RA;US) 
Meetings 
Proceedings: photovoltaics and insolation measurements 
workshop, June 30-July 3, 1985, Vail, Colorado, 11:12983 
(R;US) 
Reflection 
Reflection coefficients for ground-plane systems containing 
tilted sensors, 11:12925 (RA;US) 
INSPECTION 
See also IN-SERVICE INSPECTION 
Program Management 
Operational phase of inspection prioritization, 11:13312 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATING OILS 
Paraffinic versus naphthenic oils for power circuit breaker 
applications, 11:13208 (R;US) 
Infrared Spectra 
Direct infrared determination of PCB in transformer oil, 
11:14522 (R;US) 


INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL 
Medium energy probes and the interacting boson model of 
nuclei, 11:15234 (J;US) 
INTERCALATES 
See CLATHRATES 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 
Feasibility Studies 
Interconnecting photovoltaic systems to the utility grid, 
11:12993 (RA;US) 
INTERFACES 


Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
Photochemistry 
Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
INTERFEROMETERS 


Design 
Neutron interferometers with diffraction gratings, 11:14325 
(RA;SU;In Russian) 
Mechanical Vibrations 
Effective vibration isolation system for perfect-crystal neutron 
interferometry, 11:14107 (R;US) 
INTERFEROMETRY 
Research Programs 
Topometric interferometry, 11:13930 (RA;US) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
Decay 
Lepton correlations in gauge-boson pair production and decay, 
11:15075 (J;US) 
Pair Production 
Lepton correlations in gauge-boson pair production and decay, 
11:15075 (J;US) 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE INFRARED RADIATION 
Measuring Methods 
Radiometric method for measurement of emissivity of metallic 
surface. Master’s thesis, 11:13130 (R;US) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 
See also CALCIUM 48 
CHROMIUM S51 
COBALT 57 
COBALT 60 
COPPER 57 
GALLIUM 64 
HAFNIUM 179 
IODINE 129 
KRYPTON 85 
MOLYBDENUM 92 
RHODIUM 103 
RHODIUM 107 
RHODIUM 97 
RUTHENIUM 106 
SCANDIUM 48 
STRONTIUM 82 
STRONTIUM 85 
STRONTIUM 88 
STRONTIUM 90 
TECHNETIUM 99 
XENON 133 
YTTRIUM 100 
YTTRIUM 90 
ZIRCONIUM 100 
Heavy Ion Reactions 
Cascade approach to thermal and chemical equilibrium, 
11:15059 (RA;US) 
Proton Reactions 
Cascade approach to thermal and chemical equilibrium, 
11:15059 (RA;US) 
Quadrupole Moments 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 





INTERMEDIATE TECHNOLOGY 
Decay 


INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS 
Decay 

P or CP determination by sequential decays: ViV2 modes with 
decays into I-bar/sub A/1/sub B/ and/or q-bar/sub A/q/sub 
B/, 11:15097 (J;US) 

Simple tests for CP or P violation by sequential decays: ViV2 
modes with decays into 1-bar/sub A/1/sub B/ and/or q- 
bar/sub A/q/sub B/, 11:15099 (J;US) 

Particle Production 

Truncated QCD shower calculation of heavy-quark production 

in pp-bar collisions with B°-B-bar ° mixing, 11:15089 (J;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Processing 

Activity report of the European Company for the Chemical 
Processing of Irradiated Fuels (1984), 11:12766 (R;BE) 

Characterization of low and medium-level radioactive waste 
forms. Joint annual progress report 1982, 11:12769 (R;LU) 

Radioactive ruthenium removal from liquid wastes of ®*Mo 
production process using zinc and charcoal mixture, 
11:12777 (RA;XA) 

INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 


Air Flow 
Steady and unsteady air flow through an intake valve of a 
reciprocating engine, 11:13960 (R;US) 
Automotive Fuels 
CRC fuel rating program: road octane performance of 
oxygenates in 1982 mode! cars, 11:12709 (R;US) 


Lateral dampers for thrust bearings. Final Report, 11:13580 
(R;US) 

Combustion Control 

Lasers assist in-cylinder studies, 11:13605 (J;US) 
Combustion Kinetics 

Lasers assist in-cylinder studies, 11:13605 (J;US) 
Cylinders 

Lasers assist in-cylinder studies, 11:13605 (J;US) 
Exhaust Gases 

Revised calculation of gaseous emissions from UK motor 
vehicles, 11:14467 (R;US) 

Mathematical Models 

Investigations of a tribological system piston - piston ring - 

cylinder, 11:13579 (R;DE;In German) 
Tribology 
Investigations of a tribological system piston - piston ring - 
cylinder, 11:13579 (R;DE;In German) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERPLANETARY MAGNETIC FIELDS 
Cosmic Ray Flux 

Influence of magnetic clouds on cosmic ray intensity 

variations, 11:14806 (RA;US) 
Disturbances 

Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 

Longitudinal dependence of the interplanetary perturbation 
produced by energetic type 4 solar flares and of the 
associated cosmic ray modulation, 11:14800 (RA;US) 

Electrons ; 

Statistical analysis of energetic electrons (3.4-16 MeV) at 
geosynchronous altitude and their relationship to 
interplanetary parameters. Master's thesis, 11:14967 (R;US) 

Statistical analysis of energetic electrons (1.2-16 MeV) at 
geosynchronous orbit. Master's thesis, 11:14968 (R;US) 

Fluctuations 

Magnetic fluctuation and cosmic ray diurnal variations, 

11:14783 (RA;US) 
Magnetic Field Configurations 

Galactic cosmic ray currents and magnetic field irregularity 

degree in high-speed solar wind streams, 11:14804 (RA;US) 
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Particle Interactions 
Study of cosmic ray scintillations from 5-minute data of the 
scintillations telescope Izmran and world-wide network 
stations, 11:14812 (RA;US) 
Variations 
Anomalous short-term increases in the galactic cosmic ray 
intensity: are they related to the interplanetary magnetic 
cloud-like structures, 11:14798 (RA;US) 
Solar activity beyond the disk and variations of the cosmic ray 
gradient, 11:14816 (RA;US) 
Wave Propagation 
Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 
INTERPLANETARY SPACE 
Cosmic Ray Propagation 
Study of cosmic ray scintillations from 5-minute data of the 
scintillations telescope Izmran and world-wide network 
stations, 11:14812 (RA;US) 
Fields 
Diagnostics of electromagnetic conditions in space using 
cosmic rays, 11:14781 (RA;US) 
Forbush Decrease 
Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 


Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 

Shock Waves 

Theoretical and experimental investigation of cosmic ray 

Forbush effects, 11:14813 (RA;US) 
Wave Propagation 

Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 

INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSECTING STORAGE ACCELERATOR 
See ISABELLE STORAGE RINGS 
INTERSTELLAR SPACE 
Isotope Ratio 

4HelH ratios in the chemical compositions of solar flare 

particles and the primordial solar nebula, 11:14844 (RA;US) 
Wave Propagation 

Theoretical studies and data analysis of wave propagation in 
random media. Semiannual technical report, 1 December 
1984-31 May 1985, 11:14964 (R;US) 

INVERSE SCATTERING PROBLEM 
Potentials 

Lindhard, Nielsen, and Scharff method of obtaining 

approximate cross sections. Memorandum report, 11:15240 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Solubility 

Thallium(]) iodate solubility product and iodic acid 

dissociation constant from 2 to 75 °C, 11:13815 (J;US) 


Properties 
Thallium(]) iodate solubility product and iodic acid 
dissociation constant from 2 to 75 °C, 11:13815 (J;US) 
IODINE 
Atom-Molecule Collisions 
Fractal behavior in classical collisional energy transfer, 
11:14995 (J;US) 
Laser Spectroscopy 
Efficient signal recovery from pulsed lasers, 11:13981 (J;US) 
Radiolysis 
Radiation-induced redox reactions of iodine species in aqueous 
solution, 11:13840 (R;GB) 
IODINE 129 
Fission Product Release 
Management modes for iodine-129, 11:12767 (R;LU) 
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Radioactive Waste Processing 
Characterization of compounds containing iodine, 11:12746 
(RA;DE;In German) 
Concept of off-gas purification in reprocessing plants, 11:12831 
(TG;US) 
IODINE IODIDES 
See IODINE 
ION ACOUSTIC WAVES 
Non-dispersive ion waves 
Computerized Simulation 
Plasma theory and simulation. Third and fourth quarter 
progress report, July 1-December 31, 1984, 11:15311 (R;US) 
ION BEAM TARGETS 
Fabrication 
Target fabrication for inertial confinement fusion research, 
11:15413 (J;NL) 
ION BEAMS 


See also GOLD 197 BEAMS 
HYDROGEN I MINUS BEAMS 
XENON 129 BEAMS 


Stopping relativistic Xe, Ho, Au and U nuclei in nuclear 
emulsions, 11:14910 (RA;US) 
Beam Extraction 
Use of a minimum-ellipse criterion in the study of ion-beam 
extraction systems, 11:14118 (J;US) 
Beam Production 
Radioactive ion beams - hot stellar reactions in the laboratory, 
11:14194 (J;NL) 
Beam Strippers 
Continuous liquid sheet generator for ion stripping, 11:14196 
G;NL) 
Computer Codes 
WOLF: a computer code package for the calculation of ion 
beam trajectories, 11:14078 (R;US) 
Energy Losses 
Stopping relativistic Xe, Ho, Au and U nuclei in nuclear 
emulsions, 11:14910 (RA;US) 


Stopping relativistic Xe, Ho, Au and U nuclei in nuclear 
emulsions, 11:14910 (RA;US) 


WOLF: a computer code package for the calculation of ion 
beam trajectories, 11:14078 (R;US) 
ION CYCLOTRON-RESONANCE HEATING 


See ICR HEATING 
ION DETECTION 
Position Sensitive Detectors 
Absolute detection efficiencies of microchannel plates for 0.1— 
2.3 keV electrons and 2.1—4.4 keV Mg* ions, 11:14308 
(J;US) 
ION EXCHANGE 
Application of adsorptive/absorptive resins and membranes for 
toxic and hazardous waste reduction, 11:14573 (R;US) 
ION IMPLANTATION 
Kinetics 
Ion implantation at elevated temperatures, 11:13631 (R;US) 
ION SOURCES 
Nuclear Physics Laboratory annual report, 11:15125 (R;US) 


Ion source development at RTNS-II, 11:14193 (J;NL) 
Performance of the LBL ECR ion source, 11:14192 (J;NL) 
Hydrogen Ions 1 Minus 
Surface production of negative hydrogen ions. Annual report, 
June 1, 1984-May 31, 1985, 11:14980 (R;US) 
Surface Cleaning 
Flashover lithium ion source development for large pulsed 
power accelerators, 11:15389 (R;US) 
ION-ATOM COLLISIONS 
Electron Emission 
Theoretical studies of electron emission in ion-atom collisions: 
bare and structured projectiles, 11:14978 (R;US) 
Electron Exchange 
Observation of quadrupole and hexadecapole moments of the 
electronic charge cloud produced in electron-loss collisions, 
11:15016 (J;US) 


Solar Industry 


Ionization 
Theoretical studies of electron emission in ion-atom collisions: 
bare and structured projectiles, 11:14978 (R;US) 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Data Processing 
Burst size distributions in the digitized data of the ion 
chambers at Mt. Norikura and sea level stations, 11:14864 
(RA;US) 
Materials 


Properties of CF, gas in gas detectors for heavy ions, 11:14275 
(R;JP;In Japanese) 
On-Line Measurement Systems 
Measuring module based on the SM-3 computer for 
multiparameter study of the (n, p) and (n, a) reactions, 
11:14293 (R;SU;In Russian) 
Performance 
Properties of CF, gas in gas detectors for heavy ions, 11:14275 
(R;JP;In Japanese) 
ION 


See also E REGION 
F REGION 


F Region 
Semi-empirical, low-latitude ionospheric model. Report for 
September 1984-September 1985, 11:14965 (R;US) 
Plasma 
Tonospheric research at INPE, 11:14975 (RA;BR) 
Research 
Ionospheric research at INPE, 11:14975 (RA;BR) 
Wave Propagation 
Theoretical studies and data analysis of wave propagation in 
random media. Semiannual technical report, 1 December 
1984-31 May 1985, 11:14964 (R;US) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ANIONS 
ARGON IONS 
ATOMIC IONS 
CARBON IONS 
CATIONS 
CESIUM IONS 
CHLORINE IONS 
DEUTERIUM IONS 
HELIUM IONS 
HYDROGEN IONS 
IRON IONS 
KRYPTON IONS 
LITHIUM IONS 
MAGNESIUM IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
NITROGEN IONS 
OXYGEN IONS 
PHOSPHORUS IONS 
SULFUR IONS 
URANIUM IONS 
Biological Effects 
Effect of metals and other inorganic ions on soil microbial 
activity: soil dehydrogenase assay as a simple toxicity test, 
11:14731 (J;US) 
Stability 
Ion stability in bunched electron beams, 11:14209 (J;US) 
Trapping 
Ion stability in bunched electron beams, 11:14209 (J;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IOWA 
Solar Industry 
Solar access protection: a new methodology and a sample 
easement, 11:12942 (RA;US) 





IRIDIUM ALLOYS 
Formation Heat 


IRIDIUM ALLOYS 
Formation Heat 

Electron band theory predictions and the construction of phase 

diagrams (HfPt; Talr; WOs.), 11:15261 (R;US) 
IRON 
Air Pollution Monitoring 

Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 

Catalytic Effects 

Effect of water on the iron-catalyzed Fischer-Tropsch 

synthesis, 11:12867 (R;US) 
Chemical Composition 

Surface-limited release of deuterium from iron and the effect of 

surface oxygen, 11:13663 (J;US) 
Distribution 

Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 

Hadron Reactions 

Angular distribution and multiplicity of backward hadrons in 
hFe interactions at 0.5-5.0 TeV energies (PION Experiment), 
11:14902 (RA;US) 

Long-Range Transport 

Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 

Natural Radioactivity 

Natural radioactivity of some metals and ceramics, 11:14681 

(RA;AT) 
Separation Processes 

Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 

Sorptive Properties 

Surface-limited release of deuterium from iron and the effect of 

surface oxygen, 11:13663 (J;US) 
Surface Treatments 

Surface-limited release of deuterium from iron and the effect of 

surface oxygen, 11:13663 (J;US) 
Water Pollution 

Effects of iron in streams on gill morphology, oxygen . 
consumption, and phytoplankton/benthic invertebrate 
distribution. Completion report, 11:14565 (R;US) 

Transfer of information and technology on acid mine drainage 
from research to the user. Completion report, 11:14582 
(R;US) 

West virginia institute final program report, FY 1983, 11:14581 
(R;US) 

IRON 56 REACTIONS 
Compound-Nucleus Reactions 

Study on the product mass distributions of reactions leading to 
composite systems with Z= 108, 11:15192 (RA;SU;In 
Russian) 

Deep Inelastic Scattering 

Effect of particle evaporation on the **Fe + 1°*Xe reaction 
and a reinvestigation of the **Kr + ®Mo reaction, 11:15169 
(R;US) 

IRON 56 TARGET 
Proton Reactions 

Medium energy proton-nucleus scattering calculations, 

11:15156 (RA;US) 
IRON ALLOYS 


See also FERRITE 
INCONEL 600 
IRON BASE ALLOYS 


Deposition 
Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 
Grain Boundaries 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
Neutron scattering studies of magnetic correlations in reentrant 
spin glasses (Eu/sub x/Sr/sub 1-x/S; Fe-Al), 11:13726 
(R;US) 
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Neutron Diffraction 
Paramagnetic scattering from Fe(3.5 at. % Si): Neutron 
measurements up to the zone boundary, 11:13666 (J;US) 
Paramagnetism 
Paramagnetic scattering from Fe(3.5 at. % Si): Neutron 
measurements up to the zone boundary, 11:13666 (J;US) 
Pitting Corrosion 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
Sputtering 
Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 
Stress Corrosion 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
Tensile Properties 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
IRON BASE ALLOYS 


See also KOVAR 
STEELS 


Corrosion 
Effects of trace elements in flue gas desulfurization 
environments on the corrosion of alloys: a literature review, 
11:13640 (R;US) 
IRON CARBIDES 
Catalytic Effects 
Effect of water on the iron-catalyzed Fischer-Tropsch 
synthesis, 11:12867 (R;US) 
TRON COMPLEXES 
See also FERROCENE 
Absorption Spectroscopy 
[4Fe-4S]-cluster-depleted Azotobacter vinelandii ferredoxin I: a 
new 3Fe iron-sulfur protein, 11:14623 (J;US) 
Chemical Preparation 
[4Fe-4S]-cluster-depleted Azotobacter vinelandii ferredoxin I: a 
new 3Fe iron-sulfur protein, 11:14623 (J;US) 
Oxidation 
[4Fe-4S]-cluster-depleted Azotobacter vinelandii ferredoxin I: a 
new 3Fe iron-sulfur protein, 11:14623 (J;US) 
IRON COMPOUNDS 


See also IRON CARBIDES 
IRON OXIDES 
IRON SULFIDES 


Chemical Reaction Kinetics 
Pulse radiolytic studies of the reactions of HO2/O2~ with 
Fe(II)/Fe(III) ions. The reactivity of HO2:/O2~ with ferric 
ions and its implication on the occurrence of the Haber- 
Weiss reaction, 11:13814 (J;US) 
IRON GARNETS 
See FERRITE GARNETS 
IRON IONS 
Energy Levels 
Calculations of atomic processes in Fe XVII, 11:15018 (J;US) 
Energy-Level Transitions 
Calculations of atomic processes in Fe XVII, 11:15018 (J;US) 
Heavy Ion Reactions 
Measurement of interaction cross section of cosmic ray Fe 
nuclei (E4 GeV/N) with Al target, 11:14891 (RA;US) 
Nuclear Reactions 
Inclusive angular distribution of alpha and Li fragments 
produced in the Fe-C and Fe-Pb collisions at 1.88 GeV/u, 
11:14931 (RA;US) 
IRON OXIDES 
See also MAGNETITE 
Catalytic Effects 
Effect of water on the iron-catalyzed Fischer-Tropsch 
synthesis, 11:12867 (R;US) 
Crystal Structure 
Crystal structure and microstructure of y-Fe2Qs particles, 
11:13701 (R;US) 
IRON SULFIDES 
Oxidation 
Desulphurisation of gas free of ammonia and of gas containing 
ammonia according to the process of the Gesellschaft fuer 
Kohletechnik, 11:12621 (TJ;GB) 
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IRRADIATION PLANTS 
Computer Codes 
DOSKMF? - a contribution to the computer-aided evaluation 
of radiation fields in gamma irradiation plants, 11:12855 
(R;DD;In German) 
IRRIGATION 
Opportunity costs: irrigation versus hydropower. Technical 
report (Final), 11:13396 (R;US) 
Federal Assistance Programs 
Additional information concerning irrigation project costs and 
pricing federal power, 11:13423 (R;US) 
ISABELLE 
See ISABELLE STORAGE RINGS 
ISABELLE STORAGE RINGS 
Magnetic Dipoles 
Comparison of magnetic field calculations to measurements on 
a CBA 2-IN-1 magnet system, 11:14205 (J;US) 
ISING MODEL 
Magnetic Properties 
Unusual long-range-order property of the Ising model on the 
Sierpinski gasket, 11:15277 (J;US) 
Phase Transformations 
Unusual long-range-order property of the Ising model on the 
Sierpinski gasket, 11:15277 (J;US) 
ISOBARIC ANALOGS 
Nolen-Schiffer Anomaly 
Ground state correlations and Coulomb displacement energies, 
11:15216 (RA;US) 
ISOTOPE DATING 
Computers 
Use of minicomputer for processing radiocarbon data, 11:14251 
(RA;CS;In Russian) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
For separation of isotopes of the same element only. 


See also GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 


Measuring Methods 
Development of an enrichment measurement technique and its 
application to enrichment verification of gaseous UFe, 
11:12743 (J;NL) 
Research Programs 
Progress report: Chemistry and Materials Division, 1983 
January 1-June 30, 11:15260 (R;CA) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
Tus 
See TOTAL ENERGY SYSTEMS 


JAERI 
Japanese Atomic Energy Research Institute. 
Hot Labs 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1983 to March 31, 1984, 11:13920 (R;JP;In 
Japanese) 
Reactor Maintenance 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1983 to March 31, 1984, 11:13920 (R;JP;In 
Japanese) 
Reactor Operation 
Annual report on operation, utilization and technical 
development of Research Reactors and Hot Laboratory, 
from April 1, 1983 to March 31, 1984, 11:13920 (R;JP;In 
Japanese) 
Research Programs 
Biennial report of the Department of High Temperature 
Engineering. April 1, 1982-March 31, 1984, 11:13243 (R;JP) 
JAILS 
See PUBLIC BUILDINGS 


JAPAN 
Atmospheric Chemistry 
Proceedings of the 4. Japan-Brazil symposium on science and 
technology. Vol. 5, 11:14973 (R;BR) 
Balloons 
Recent activities on the scientific ballooning in Japan, 11:14768 
(RA;BR) 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Chemical Composition 
Variability of major organic components in aircraft fuels. Final 
report, November 1983-December 1984, 11:12684 (R;US) 
Combustion 
Combustion behavior of free boron-slurry droplets, 11:13895 
(R;US) 
Research on operational slurry fuels. Final report, 3 April 
1967-3 June 1968, 11:12881 (R;US) 
Fuel Additives 
Organic azides as jet fuel additives. Final report, 11:12685 
(R;US) 
Fuel Slurries 
Development of advanced boron slurry-fuel formulations. 
Technical report, February 1966-February 1967 on Phase 2, 
11:12880 (R;US) 
Research on operational slurry fuels. Final report, 3 April 
1967-3 June 1968, 11:12881 (R;US) 
Purification 
Microbial problems in connection with storage of jet fuel in 
rock caverns. Development of a process for purification of 
corrosive jet fuel), 11:12689 (R;US;SW) 
Slurries 
Combustion behavior of free boron-slurry droplets, 11:13895 
(R;US) 
JINR SYNCHROTRON 
Specifications 
Synchrotrons for heavy ion acceleration, 11:14031 (RA;SU;In 
Russian) 
JINR U-400 CYCLOTRON 
Design 
Cyclotron method for heavy ion acceleration, 11:14037 
(RA;SU;In Russian) 
Planning 
Cyclotron method for heavy ion acceleration, 11:14037 
(RA;SU;In Russian) 
JOB TRAINING 
See TRAINING 
JUPITER PLANET 
Rings 
Discovery of Jupiter’s ‘gossamer’ ring, 11:14961 (J;GB) 


K 


K-25 PLANT 
See ORGDP 
KANGAROO RAT 
See RODENTS 
KAOLINITE 
Chemical Reaction Kinetics 
Kinetics and mechanisms of aluminum adsorption on kaolinite 
using a two-site nonequilibrium transport model, 11:14526 
G;US) 
KAON MINUS REACTIONS 
Elastic Scattering 
Study of two-charged body hadronic scattering, induced on 
protons by a beam of 7p, K~, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 
Strangeness-Exchange Reactions 
Definitive tests of the =-nuclear spin-orbit splitting, 11:15147 
(J;US) 





KAON MINUS-PROTON INTERACTIONS 
inclusive Interactions 


KAON MINUS-PROTON INTERACTIONS 
Inclusive Interactions 
Measurement of decay parameters and polarization in inclusive 
=~ production from K~ p interactions, 11:15051 (J;NL) 
KAON PLUS REACTIONS 
Elastic Scattering 
Model-independent error analysis of K* -nucleus elastic 
scattering, 11:15227 (J;US) 
Nuclear Models 
Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 
KAONIC ATOMS 


Shift 
Comparison of K~ p bound state calculations, 11:15002 (J;US) 
KAONS PLUS 
Photoproduction 
Kaon photoproduction operator for use in nuclear physics, 
11:15142 (J;US) 
KELLOGG RUST WESTINGHOUSE PROCESS 
See KRW GASIFICATION PROCESS 
KELP 
See SEAWEEDS 
KERNELS (FUEL) 
See FUEL PARTICLES 
LINGEN 
See LINGEN REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KEROSENE 
Performance Testing 
Oil agglomeration of low rank coals, 11:12644 (RA;US) 


Electronic Structure 
Ab initio studies of the low-lying electronic states of ketene, 
11:14997 (J;US) 
KETONES 
See also ACETONE 
Radiolysis 
Model for the reactions of electrons with transition metal beta- 
diketones, 11:13845 (RA;AU) 
KICKER MAGNETS 
Performance 
Operational experience with the Fermilab 150 GeV injection 
kicker, 11:14121 (J;US) 
Reliability 
Operational experience with the Fermilab 150 GeV injection 
kicker, 11:14121 (J;US) 
KILNS 
Air Pollution Abatement 
Hazardous waste incineration in industrial processes: cement 
and lime kilns, 11:14465 (R;US) 
KLYSTRONS 
Self-consistent gain in the optical-klystron free-electron laser. 
Rept. No. 2 (Final), 1 July 1984-28 February 1985, 11:13940 
(R;US) 
Computerized Simulation 
Results of simulations of high-power klystrons, 11:14183 (J;US) 
Two and one-half dimension particle-in-cell simulation of high- 
power klystrons, 11:14180 (J;US) 
Power Amplifiers 
A solid state high power amplifier for driving the SLC injector 
klystron, 11:14182 (J;US) 
Windows 
Properties of thin anti-multipactor coatings for klystron 
windows, 11:13977 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOVAR 
Soldering 
Statistical analysis of data from the solderability testing of 
electroless nickel plated Kovar leads, 11:13976 (R;US) 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRW GASIFICATION PROCESS 
Formerly Westinghouse Gasification Process; Kellogg Rust is 
majority owner. 


Air Pollution 
Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 1. Final 
report, August 1982-June 1985, 11:12580 (R;US) 
Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 2. 
Appendices. Final report, August 1982-June 1985, 11:12581 
(R;US) 
Data Base Management 
Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 1. Final 
report, August 1982-June 1985, 11:12580 (R;US) 
Water Pollution 
Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 1. Final 
report, August 1982-June 1985, 11:12580 (R;US) 
Environmental, health, and safety data base for the KRW coal- 
gasification process development unit. Volume 2. 
Appendices. Final report, August 1982-June 1985, 11:12581 
(R;US) 
KRYPTON 


Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Emission 
Collision-free multiple ionization of atoms and XUV stimulated 
emission in krypton at 193 nm, 11:13952 (J;US) 
Inner-Shell Ionization 
Photoemission from the 3d and 3p subshells of Kr, 11:15007 
(J;US) 
Photoionization 
Photoemission from the 3d and 3p subshells of Kr,. 11:15007 
(J;US) ' 
KRYPTON 85 
Radioactive Waste Disposal 
Disposal of Kr-85 in compressed gas cylinders and in zeolites; 
application of the zeolite method to other radioactive gases, 
11:12797 (RA;DE;In German) 
Radioactive Waste Processing 
Concept of off-gas purification in reprocessing plants, 11:12831 
(TG;US) 
Fixation and storage of fission krypton in sputter ion pumps, 
11:12798 (RA;DE;In German) 
KRYPTON 86 REACTIONS 
Deep Inelastic Scattering 
Effect of particle evaporation on the **Fe + '®Xe reaction 
and a reinvestigation of the **Kr + ®Mo reaction, 11:15169 
(R;US) 
KRYPTON FLUORIDES 
Chemical Radiation Effects 
Emission yields in electron irradiated gases, 11:13870 (RA;AU) 
KRYPTON IONS 
Autoionization 
Autoionization widths of doubly excited states for highly 
ionized systems: An application of the Stieltjes moment 
theory, 11:15000 (J;US) 
KWL REACTOR 
See LINGEN REACTOR 


LA REINA REACTOR 
See RESEARCH REACTORS 
LABOR 


Compilation 
Report B: 1986 projected population, labor force and 
unemployment - Delaware, 11:15420 (R;US) 
LABORATORY EQUIPMENT 
See also HOT CELLS 
MANIPULATORS 
VACUUM PUMPS 


Test equipment engineering handbook, 11:13925 (R;US) 
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Recommendations 
Use of a medium or low flux reactor and its "background 
laboratories”, 11:13303 (RA;XA) 
LACTATE DEHYDROGENASE 
B 
Characterization of cultured rat oligodendrocytes proliferating 
in a serum-free, chemically defined medium, 11:14633 (J;US) 
LAKE MICHIGAN 
Levels 
Stratigraphic study of beach features on the southwestern 
shore of Lake Michigan: new evidence of Holocene lake- 
level fluctuations. Environmental geology notes, 11:14744 
(R;US) 


Stratigraphic study of beach features on the southwestern 
shore of Lake Michigan: new evidence of Holocene lake- 
level fluctuations. Environmental geology notes, 11:14744 
(R;US) 

LAKES 
Acid Mine Drainage 

Assessment of acid inputs to Deep Creek Lake, Garrett 
County, Maryland. Annual report (4th). Final report, 
September 1983-August 1984, 11:14576 (R;US) 

Acid Neutralizing Capacity 

Assessment of acid inputs to Deep Creek Lake, Garrett 
County, Maryland. Annual report (4th). Final report, 
September 1983-August 1984, 11:14576 (R;US) 

Water Pollution ; 

National surface water survey: western wilderness area lakes. 
Environmental assessment (final). Final report, 11:14571 
(R;US) 

LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF II SYNCHROTRON 
Beam Extraction 
Slow extraction at LAMPF II, 11:14154 (J;US) 


Design 
LAMPF II, 11:14064 (J;NL) 
Particle Boosters 
Acceleration simulation in the LAMPF II booster, 11:14164 
(J;US) 


Performance 
LAMPF II, 11:14064 (J;NL) 
RF Systems 
The RF program for LAMPF II, 11:14163 (J;US) 
Vacuum Systems 
Tailored vacuum chambers for AC magnets, 11:14139 (J;US) 
LAMPF LINAC 
Beam Injection 
bunching scheme for a polarized H™ injector, 
11:14119 (J;US) 
Research Programs 
Nuclear structure studies with pions and light ions. Progress 
report, June 1, 1985-May 31, 1986, 11:15133 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 
Data Base Management 
Environmental information pertinent to the needs of the 
Nevada Applied Ecology Group, 11:15463 (RA;US) 
Information Retrieval 
Environmental information pertinent to the needs of the 
Nevada Applied Ecology Group, 11:15463 (RA;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGMUIR PROBE 


Design and fabrication of an actively cooled Langmuir probe 
for long pulse applications, 11:15318 (R;US) 
fabrication 


Design and fabrication of an actively cooled Langmuir probe 
for long pulse applications, 11:15318 (R;US) 


LASER WELDING 
Comparative Evaluations 


Theory of Langmuir probes in strong electrostatic potential 
structures, 11:15329 (J;US) 
LANTHANIDES 
See RARE EARTHS 
LARGE COIL PROGRAM 
Test Facilities 
IFSMTF experiences and conclusions regarding the use of 
Kapton insulated, high-voltage cable in a vacuum/cryogenic 
environment, 11:15363 (R;US) 
LASER FUSION REACTORS 
See also CASCADE REACTORS 
Economic Analysis 
Economic requirements for competitive laser fusion power 
production, 11:15403 (R;US) 
Laser Targets 
Progress in inertial fusion, 11:15394 (R;US) 
Lasers 
Progress in inertial fusion, 11:15394 (R;US) 
LASER IMPLOSIONS 
Computerized Simulation 
Numerical simulation and target design for laser-imploded 
cylindrical plasmas, 11:15370 (R;US) 
LASER ISOTOPE SEPARATION 
Temperature Control 
Experiences in control system design aided by interactive 
computer programs: temperature control of the laser isotope 
separation vessel, 11:12742 (R;US) 
LASER MATERIALS 
Damage 
Laser-induced damage in optical materials: fifteenth ASTM 
symposium, 11:13949 (J;US) 
Fabrication 
Laser-induced damage in optical materials: fifteenth ASTM 
symposium, 11:13949 (J;US) 
LASER SPECTROSCOPY 
Stark effect- and Zeemann-effect investigations by high- 
resolution spectroscopic methods, 11:14261 (RA;AT;In 
German) 
Electronic Circuits 
Efficient signal recovery from pulsed lasers, 11:13981 (J;US) 
Pulse Techniques 
Efficient signal recovery from pulsed lasers, 11:13981 (J;US) 
LASER TARGETS 
Ablation 
Temporal dependence of the mass ablation rate in uv irradiated 
spherical targets, 11:15371 (R;US) 
Absorption 
Dependence of laser-plasma interaction physics on laser 
wavelength and plasma scalelength, 11:15392 (R;US) 
Energy Transport 
Time-resolved x-ray line emission studies of thermal transport 
in multiple beam uv-irradiated targets, 11:15359 (R;US) 
Fabrication 
Target fabrication for inertial confinement fusion research, 
11:15413 (J;NL) 
Heat Transfer 
Temporal dependence of the mass ablation rate in uv irradiated 
spherical targets, 11:15371 (R;US) 
X-Ray Spectra 
Time-resolved x-ray line emission studies of thermal transport 
in multiple beam uv-irradiated targets, 11:15359 (R;US) 
LASER WEAPONS 
Beam Optics 
Performance degradation in laser weapon systems due to 
perturbation of optical mirrors, 11:13945 (R;US) 
Performance 
Performance degradation in laser weapon systems due to 
perturbation of optical mirrors, 11:13945 (R;US) 
LASER WELDING 
Comparative Evaluations 
Comparison of the physics of Gas Tungsten Arc Welding 
(GTAW), Electron Beam Welding (EBW), and Laser Beam 
Welding (LBW), 11:13652 (R;US) 





LASER-PRODUCED PLASMA 
lon Spectroscopy 


LASER-PRODUCED PLASMA 
Ion Spectroscopy 
Fast ion spectra from CO: laser produced plasmas, 11:15414 
(BA;US) 
Plasma Diagnostics 
Dependence of laser-plasma interaction physics on laser 
wavelength and plasma scalelength, 11:15392 (R;US) 
Fast ion spectra from CO, laser produced plasmas, 11:15414 
(BA;US) 
Production and diagnosis of a lithium anode plasma source for 
intense ion beam diodes, 11:15408 (J;US) 
Raman scattering in inhomogeneous laser produced plasma, 
11:15372 (R;US) 
Plasma Production 
Production and diagnosis of a lithium anode plasma source for 
intense ion beam diodes, 11:15408 (J;US) 
Population Inversion 
Soft x-ray spectra, population inversions and gains in a 
recombining plasma column, 11:13955 (J;US) 
Raman Spectra 
Raman scattering in inhomogeneous laser produced plasma, 
11:15372 (R;US) 


Response 
Dependence of laser-plasma interaction physics on laser 
wavelength and plasma scalelength, 11:15392 (R;US) 
Tantalum Ions 
One-half giga electron volt tantalum ions from a COz laser 
produced plasma, 11:15415 (BA;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Resonators 
Modal analysis of unstable resonators. Doctoral thesis, 
11:13937 (R;US) 
LATE RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
LATENT HEAT OF FUSION 
See FUSION HEAT 
LATENT HEAT STORAGE 
Feasibility Studies 
Storage of fusion heat of a material adsorbed by a microporous 
material, 11:13377 (R;XE;In French) 
LATEX 
Suspensions 
Neutron scattering from charge stabilized suspensions 
undergoing shear, 11:13722 (J;US) 
LATTICE FIELD THEORY 
Algorithms 
Implementation and statistical analysis of Metropolis algorithm 
for SU(3), 11:15102 (R;IT) 
Form Factors 
Experimental predictions of lattice and perturbative quantum 
chromodynamics, 11:15112 (J;US) 
Phase Transformations 
Deconfinement and timelike quark loops, 11:15109 (J;US) 
Wilson Loop 
Deconfinement and timelike quark loops, 11:15109 (J;US) 
LEAD 
Air Pollution Monitoring 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
Distribution 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
Hadron Reactions 
Estimation of the total inelasticity coefficient in interactions of 
greater than or equal to 20 TeV hadrons with lead, 11:14893 
(RA;US) 
Long-Range Transport 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 
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Mass Spectroscopy 

Characterization of sources of lead pollution by isotope ratio 
measurement and determination of lead and thallium in coals 
by the isotope dilution method, 11:12611 (R;DE;In German) 

Natural Radioactivity 

Natural radioactivity of some metals and ceramics, 11:14681 

(RA;AT) 
Neutron Reactions 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Pion Plus Reactions 

Low energy 77 inelastic scattering from nuclei to the 

continuum, 11:15149 (J;US) 
Pion Reactions 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Possibility of inelasticity partial coefficient K sub gamma 
determination in pi-C and pi-Pb interactions at 10 to the 14th 
power eV (experiment PAMIR 1), 11:14895 (RA;US) 

Proton Reactions 

Determination of the cross section of the proton, pion and 
neutron inelastic interaction with lead and carbon nuclei at 
0.5 - 5.0 TeV energies (PION experiment), 11:14889 
(RA;US) 

Quantitative Chemical Analysis 

Contribution to good laboratory practice for lead and cadmium 
monitoring in blood in the framework of the biological 
survey of population, 11:13783 (R;XE) 

Superconductivity 

Thin superconducting-film characterization by surface acoustic 
waves. Research progress report, 30 September 1984-22 
April 1985, 11:13613 (R;US) 

Uptake 
Lead uptake by perennial ryegrass and radishes from air, water 
and soil (Lolium perenne; Raphanus sativus), 11:14736 (J;US) 
LEAD 203 
Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
LEAD 206 TARGET 
Alpha Reactions 

Measuring the K-distribution in fission reactions, 11:15191 

(RA;US) 
LEAD 208 TARGET 
Iron 56 Reactions 

Study on the product mass distributions of reactions leading to 
composite systems with Z= 108, 11:15192 (RA;SU;In 
Russian) 

Oxygen 16 Reactions 

Subthreshold pion production at 20 MeV/nucleon, 11:15189 

(RA;US) 
Proton Reactions 

Spin-rotation parameter Q for 800 MeV proton elastic 
scattering from **O, “Ca, and ?°*Pb, 11:15150 (J;US) 

Spin-rotation parameter Q for elastic scattering of 800 MeV 
polarized protons from '*O, “Ca, and 7°*Pb, 11:15136 
(R;US) 

LEAD ALLOYS 
Phase Diagrams 

Calculated and experimental optimizing of binary and ternary 

systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
Thermodynamic Properties 
Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and TI, 11:13675 (TG;US) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 
Electrochemistry 

Investigations of the electrochemical kinetic behaviour; of thin 
lead oxide layers in sulphuric acid electrolytes, 11:13828 
(R;DE;In German) 
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LEAD ZIRCONITE TITANATE 
See PZT 
LEAK DETECTORS 
Infrared Spectrometers 
Semiconductor laser source for natural gas leak detection. 
Final report, September 1, 1984-March 31, 1985, 11:12716 
(R;US) 
LEAR 
Low Energy Antiproton Storage Ring at CERN. 
Beam Production 
Remote antiproton sources, 11:14208 (J;US) 
LEAST SQUARE FIT 
Solution methods for sparse weighted least squares problems in 
power system static state estimation, 11:13207 (R;NO) 
LEAVES 
Injuries 
Examination of vegetation around a nuclear plant emitting 
gaseous fluorides in order to detect fluorine pollution, 
11:14723 (R;FR;FR) 
LED 
See LIGHT EMITTING DIODES 
LENSES 


See also ELECTROMAGNETIC LENSES 
ELECTROSTATIC LENSES 
FRESNEL LENS 


Measuring Instruments 
Instrumentation of a full scale lens element, 11:13150 (R;NO;In 
Norwegian) 
LEP STORAGE RINGS 
European Large Electron-Positron storage rings. 
Accelerator Facilities 
Preparation of experiments for the new LEP e* e™ collider at 
CERN, 11:14204 (R;SU;In Russian) 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
Deep Inelastic Scattering 


Lepton-nucleus deep inelastic scattering, 11:15220 (RA;US) 
LEPTON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
LEPTON REACTIONS 
LIBRARIES 
Solar Cooling Systems 
Detailed design of an evacuated tube solar system for the 
National Agricultural Library, 11:13076 (RA;US) 
Solar Heating Systems 
Detailed design of an evacuated tube solar system for the 
National Agricultural Library, 11:13076 (RA;US) 
LI-DRIFTED GE DETECTORS 
Time Resolution 
Time properties of Ge(Li) detectors of multidetector 
correlation set up, 11:14285 (R;SU;In Russian) 
LI-DRIFTED SI DETECTORS 
Performance Testing 
300-element silicon-lithium position-sensitive imaging detector 
for angiography, 11:14646 (R;US) 
Uses 
300-element silicon-lithium position-sensitive imaging detector 
for angiography, 11:14646 (R;US) 
LIGHT EMITTING DIODES 
Performance 
Light modules in track chamber data box, 11:14284 (R;SU;In 
Russian) 
LIGHT NUCLEI 
For nuclei with mass 1-40. 
See also BERYLLIUM 10 
BERYLLIUM 13 
CALCIUM 39 
CARBON 11 
CARBON 12 
CARBON 13 
CARBON 14 
DEUTERIUM 
HELIUM 3 
HELIUM 4 
HYDROGEN 7 
LITHIUM 7 
PHOSPHORUS 32 
SILICON 26 
SILICON 28 
TRITIUM 


LINEAR ACCELERATORS 
Surface Coating 


Heavy Ion Reactions 
Cascade approach to thermal and chemical equilibrium, 
11:15059 (RA;US) 
Monopoles 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
LIGHT SCATTERING 
Transport Theory 
Image formation in terms of the transport equation, 11:15290 
(J;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGNIN 
Fermentation 
Biomass measurement in solid-state fermentations using *N 
mass spectrometry, 11:12989 (J;US) 
LIGNITE 
Agglomeration 
New outlook on low rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12646 (RA;US) 
Chemical Composition 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 


New outlook on low rank coal liquefaction by incorporating 
coal beneficiation as an integral part of the liquefaction 
process, 11:12646 (RA;US) 

Denitrification 

Microbial beneficiation of coal and coal derived liquids 
(Polyporus cryophilus var. vulpinus, Bjekandera adusta, 
Poria placenta, Fomes annosus), 11:12560 (RA;US) 

Density 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 

Porosity 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 

Pyrolysis 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 

Structural Chemical Analysis 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 

LIME-LIMESTONE WET SCRUBBING PROCESSES 
Manuals 

Lime/limestone flue-gas-desulfurization inspection and 

performance evaluation manual, 11:13203 (R;US) 
LIMESTONE 
Kilns 

Hazardous waste incineration in industrial processes: cement 

and lime kilns, 11:14465 (R;US) 
LIMESTONE DUAL ALKALI DESULFURIZATION PRO 
See CEA-ADL DUAL ALKALI PROCESS 
LIMITERS 
Flow Rate 

Energetic neutral particles behind the PLT pumped limiter, 

11:15412 GAT) 
Surface Coating 
TFTR Limiter Study: coating adhesion testing and graphite 
surface preparation, 11:15385 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also CERN LINAC 
FMIT LINAC 
HILACS 
LAMPF LINAC 
QUADRUPOLE LINACS 
STANFORD 20-GEV LINAC 
STANFORD LINEAR COLLIDER 
UNILAC 





Acceleration 
Measurements of ultimate accelerating gradients in the SLAC 
disk-loaded structure, 11:14181 (J;US) 
Accelerator Facilities 
Facilities requirements for a flash x-ray machine. Master's 
thesis, 11:14102 (R;US) 
Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
Beam Dynamics 
MBE-4, a heavy ion multiple-beam experiment, 11:14137 
G;US) 
Radial electric fields in the beat-wave accelerator, 11:14073 
(RA;XC) 
Synthesis of MBE-4 accelerating waveforms, 11:14136 (J;US) 
The effect of focusing field nonlinearities in MBE-4 on 
transverse beam dynamics, 11:14135 (J;US) 
Two-dimensional linacs, 11:14042 (J;US) 
Beam Emittance 
Emittance growth from multiple scattering in the plasma beat- 
wave accelerator, 11:14074 (RA;XC) 
Beam Injection 
High average power induction accelerators, 11:14081 (R;US) 
Beam Transport 
Beam transport results on the multi-beam MABE accelerator, 
11:14126 (J;US) 
High average power induction accelerators, 11:14081 (R;US) 
Measurements of ultimate accelerating gradients in the SLAC 
disk-loaded structure, 11:14181 (J;US) 
Bremsstrahlung 
Beamstrahlung in high energy - high luminosity collisions, 
11:14077 (RA;XC) 
Computer-Aided Design 
A new formulation for linear accelerator design, 11:14041 
(J;US) 
Computerized Simulation 
Two-dimensional linacs, 11:14042 (J;US) 
Cost Estimation 
Cost/performance analysis of an induction linac driver system 
for inertial fusion, 11:15384 (R;US) 


Beat-wave and surfatron accelerators for particles, 11:14018 
(RA;XC) 
Beat-wave accelerator: twenty questions, 11:14027 (RA;XC) 
BNL-NRCC-AECL laser grating accelerator experiment, 
11:14023 (RA;XC) 
Choice of basic parameters for TeV linacs, 11:14076 (RA;XC) 
Compact multi-energy electron linear accelerators, 11:14068 
(J;NL) 
High average power induction accelerators, 11:14081 (R;US) 
Laser plasma LINAC, 11:14024 (RA;XC) 
Perspectives on free-electron laser driven very high gradient 
particle accelerators, 11:14019 (RA;XC) 
Portable radiography using linear accelerators, 11:14069 (J;NL) 
Summary report of the working group 2 on near field 
accelerators, 11:14020 (RA;XC) 
Summary report of the working group 3 on plasma 
accelerators, 11:14026 (RA;XC) 
Switched power linac, 11:14025 (RA;XC) 
Two-beam, Wakefield and millimeter-wave accelerators, 
11:14017 (RA;XC) 
Use of induction linacs with nonlinear magnetic drive as high 
average power accelerators, 11:14066 (J;NL) 
Wakeatron: acceleration of electrons on the wake field of a 
proton bunch, 11:14022 (RA;XC) 
Fields 
Multi-stage Wakefield accelerators, 11:14021 (RA;XC) 
Electron Beam Injection 
High-brightness photoemitter injector for electron accelerators, 
11:14188 (J;US) 
F 
The effect of focusing field nonlinearities in MBE-4 on 
transverse beam dynamics, 11:14135 (J;US) 
Ion Beam Injection 
A four beam cesium injector for MBE-4, 11:14117 (J;US) 
The university of washington superconducting booster linac, 
11:14127 (J;US) 
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Magnetic Fields 
Measurements of ultimate accelerating gradients in the SLAC 
disk-loaded structure, 11:14181 (J;US) 
Meetings 
Generation of high fields for particle acceleration to very high 
energies. Proceedings, 11:14014 (R;XC) 
Microwave Amplifiers 
Design of gyrotron amplifiers for driving 1 TeV e~ e* linear 
colliders, 11:14057 (J;US) 
Neodymium Lasers 
An experimental program to build a multimegawatt lasertron 
for super linear colliders, 11:14060 (J;US) 
Nonlinear Optics 
The effect of focusing field nonlinearities in MBE-4 on 
transverse beam dynamics, 11:14135 (J;US) 
Particle Boosters 
The university of washington superconducting booster linac, 
11:14127 (J;US) 
Performance 
RIIM accelerator beam experiments, 11:14132 (J;US) 
Plasma Waves 
Space charge wave accelerators, 11:14028 (RA;XC) 
Power Supplies 
High average power induction accelerators, 11:14081 (R;US) 
Pressure Measurement 
Measured and calculated pressure in the transverse field 
focusing (TFF) matching/pumping section of a negative ion 
beamline, 11:15380 (R;US) 
Research Programs 
BNL-NRCC-AECL laser grating accelerator experiment, 
11:14023 (RA;XC) 
Specifications 
Parameters for a laser-droplet LINAC, 11:14029 (RA;XC) 
State-of-the-art of the neutron source complex construction on 
the basis at the LUEh-300 accelerator, 11:14110 (RA;SU;In 
Russian) 
Superconducting Cavity Resonators 
Status of rf superconductivity at Argonne National 
Laboratory, 11:14201 (BA;XC) 
Switches 
High power switches for ion induction linacs, 11:14062 (J;US) 
Synchrotron Radiation 
Synchrotron radiation due to transverse focusing in a very 
high energy electron linac, 11:14075 (RA;XC) 
LINGEN REACTOR 
Primary Coolant Circuits 
Composition of contamination layers and decontamination 
efficiency, 11:13224 (R;LU;In German) 
Reactor Decommissioning 
KWL annual report 1984, 11:13348 (R;DE;In German) 
LIPIDS 
Conformational Changes 
Intrinsic curvature hypothesis for biomembrane lipid 
composition: a role for nonbilayer lipids, 11:14651 (J;US) 
X-Ray Diffraction 
Intrinsic curvature hypothesis for biomembrane lipid 
composition: a role for nonbilayer lipids, 11:14651 (J;US) 
LIQUEFACTION 
See also COAL LIQUEFACTION 
Yields 
Improved coal conversion in CO/water systems. Quarterly 
report No. 4, June 4-September 3, 1985, 11:12542 (R;US) 
LIQUEFIED NATURAL GAS 
Combustion 
Large-scale rapid-phase-transition explosions, 11:12722 
(BA;US) 
Explosions 
Large-scale rapid-phase-transition explosions, 11:12722 
(BA;US) 
Gas Spills 
Large-scale rapid-phase-transition explosions, 11:12722 
(BA;US) 
Phenomenology and modeling of liquefied natural gas vapor 
dispersion, 11:12721 (R;US) 
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Storage 
Bending behavior of prestressed-concrete beams at low 
temperatures, 11:13740 (R;US) 
LIQUEFIED PETROLEUM GASES 
Combustion 
Thermal radiation hazard from LPG-fireballs, 11:12712 (R;FI) 
Thermal Radiation 
Thermal radiation hazard from LPG-fireballs, 11:12712 (R;FI) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
New throughflow scintillation detector of radioactivity for 
chromatographic applications, 11:14614 (RA;CS;In Czech) 
LIQUID FLOW 
Measuring Methods 
Contributions to liquid- and liquid-gas measurements, 11:14323 
(RA;AT;In German) 
LIQUID FUELS 


See also FUEL OILS 
GASOHOL 
GASOLINE 
KEROSENE 


Fischer-Tropsch Synthesis 
Process studies with a promoted transition metal-zeolite 
catalyst, 11:12877 (J;US) 
Production 
Liquefaction methods of solid fuels and their applications in 
Finland, 11:12885 (R;FI;In Finnish) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANOL PROCESS 
Chemical Reactors 
LPMEOH/sup sm/ process: an efficient route to methanol 
from coal, 11:12883 (RA;US) 
Process Development Units 
LPMEOH/sup sm/ process: an efficient route to methanol 
from coal, 11:12883 (RA;US) 
Temperature Control 
LPMEOH/sup sm/ process: an efficient route to methanol 
from coal, 11:12883 (RA;US) 
LIQUID SCINTILLATORS 
Casks 
Specifications and characteristics of PE vessels for liquid 
scintillation counter, 11:14612 (RA;CS;In Czech) 
Chemiluminescence 
Possibilities of eliminating chemiluminescence in liquid 
scintillation counting of biological samples, 11:14613 
(RA;CS;In Czech) 
LIQUID-PHASE SINTERING 
See SINTERING 
LIQUIDS 
See also BLACK LIQUIDS 
COAL LIQUIDS 
Bubble Growth 
Analysis of non-explosive bubble growth within a superheated 
liquid droplet suspended in an immiscible liquid, 11:12707 
(J;GB) 


PEX energetic liquid carriers: attempts to crystallize, 11:13821 
(R;US) 
Interfaces 
Study of synchrotron radiation from wet electrode surfaces. 
Publications, patents, presentations, and Honors report, 1 
October 1984-30 September 1985, 11:15025 (R;US) 
Thermal Cycling 
PEX energetic liquid carriers: attempts to crystallize, 11:13821 
(R;US) 


Sorption of lithium from a geothermal brine by pelletized 
mixed aluminum-lithium hydrous oxides, 11:13144 (R;US) 
LITHIUM 6 REACTIONS 
Breakup Reactions 
Study of the nuclear continuum of **Si after excitation by 
inelastic *Li scattering, 11:15154 (R;DE;In German) 
Inelastic 
Study of the nuclear continuum of **Si after excitation by 
inelastic *Li scattering, 11:15154 (R;DE;In German) 


LMFBR TYPE REACTORS 
Reaction Kinetics 


Knock-Out Reactions 
Study of the nuclear continuum of **Si after excitation by 
inelastic *Li scattering, 11:15154 (R;DE;In German) 
LITHIUM 6 TARGET 
Pion Plus Reactions 
Triple-differential cross sections of the (r*,pp) reaction on 
lithium isotopes, 11:15146 (J;US) 
Triton Reactions 
Spectra for the t-2 & Li reaction, 11:15144 (RA;US) 
LITHIUM 7 
Nuclear Reaction Analysis 
Nuclear microprobe examination of radioactive materials, 
11:13779 (R;GB) 
LITHIUM 7 REACTIONS 
Lithium 7 Reactions 
Mass of ®7Cu, 11:15157 (RA;US) 
Pickup Reactions 
Mass of *7Cu, 11:15157 (RA;US) 
Radioactive ion beams - hot stellar reactions in the laboratory, 
11:14194 (J;NL) 
LITHIUM 7 TARGET 
Kaon Minus Reactions 
Definitive tests of the 2-nuclear spin-orbit splitting, 11:15147 
GUS) 
Pion Plus Reactions 
Triple-differential cross sections of the (2*,pp) reaction on 
lithium isotopes, 11:15146 (J;US) 
LITHIUM ALLOYS 
Mechanical 
Resistance to fracture, fatigue, and stress-corrosion of Al-Cu- 
Li-Zr alloys. Final report, 1 July 1981-28 February 1985, 
11:13615 (R;US) 
LITHIUM CARBONATES 
Corrosive Effects 
Hot corrosion of chromium in (Li/sub 0.62/K/sub 0.38/)2,COs 
at 650°C, 11:13634 (R;US) 
LITHIUM COMPOUNDS 


See also LITHIUM CARBONATES 
LITHIUM HYDRIDES 


Chemical Preparation 
Alkali-metal intercalates of layered yttrium chloride oxide and 
their hydration reactions, 11:13810 (J;US) 
Crystal Structure 
Alkali-metal intercalates of layered yttrium chloride oxide and 
their hydration reactions, 11:13810 (J;US) 
Solid Electrolytes 
Polymer electrolyte based on poly(ethylene imine) and lithium 
salts. Technical report, 11:13382 (R;US) 
LITHIUM DEUTERIDES 
Neutron Reactions 
Charged-particle production in a sphere of *LiD irradiated by 
14-MeV neutrons, 11:15145 (R;US) 
LITHIUM FLUORIDES 
Optical Properties 
Energy transfer and non-linear optical properties at near 
ultraviolet wavelengths: rare earth 4f->5d transitions in 
crystals and glasses. Progress report, June 1, 1985-May 31, 
1986 (Ce-doped CaF2 and LiYF,), 11:13731 (R;US) 
LITHIUM HYDRIDES 
See also LITHIUM DEUTERIDES 
Chemical Reactions 
Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 
LITHIUM IONS 
Angular Distribution 
Inclusive angular distribution of alpha and Li fragments 
produced in the Fe-C and Fe-Pb collisions at 1.88 GeV/u, 
11:14931 (RA;US) 
Reaction Kinetics 
Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Final report, June 1, 1983-June 1, 1985, 
11:15301 (R;US) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 





LMFBR TYPE REACTORS 
Breeding Blankets 


Breeding Blankets 

Core design and performance of small inherently safe LMRs, 

11:13252 (R;US) 
Fuel Cycle 

Binary breeder reactor: an option for Brazilian energy future, 
11:13253 (R;BR) 

Estimated doses and risks resulting from routine radionuclide 
releases from fast breeder reactor fuel cycle facilities: a 
summary, 11:13363 (J;US) 

Leaks 

Gas dynamic and thermochemical model of steam/sodium 

microleak phenomena, 11:13251 (R;GB) 
Pipes 

A procedure to incorporate effects of seismic events in a quasi- 
static piping system inelastic analysis, 11:13256 (J;US) 

Seismic damping factors of small bore piping as influenced by 
insulation and support elements, 11:13255 (J;US) 

Radiation Hazards 

Estimated doses and risks resulting from routine radionuclide 
releases from fast breeder reactor fuel cycle facilities: a 
summary, 11:13363 (J;US) 

Reactor Cores 

Core design and performance of small inherently safe LMRs, 

11:13252 (R;US) 
Reactor Safety 

Estimated doses and risks resulting from routine radionuclide 
releases from fast breeder reactor fuel cycle facilities: a 
summary, 11:13363 (J;US) 

LNG 


See LIQUEFIED NATURAL GAS 
LNG INDUSTRY 
Risk Assessment 
Use of risk analysis methods in the LNG industry, 11:12723 
(BA;US) 


LNG SPILLS 
See GAS SPILLS 
LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCA 
See LOSS OF COOLANT 
LOCUSTS 
Biological Radiation Effects 

Studies on gamma irradiation in the control of Patanga 
succincta (L.) and some effects on biology and reproduction, 
11:14709 (R;TH;In Thai) 

Survival Curves 

Studies on gamma irradiation in the control of Patanga 
succincta (L.) and some effects on biology and reproduction, 
11:14709 (R;TH;In Thai) 

LONG WAVE RADIATION 

Compilation of 1984 annual reports of the Navy ELF 
(extremely low frequency) communications system 
ecological monitoring program. Volume 1, TABS A-E. 
Annual progress report, January-December 1984, 11:14515 
(R;US) 

Compilation of 1984 annual reports of the Navy ELF 
(extremely low frequency) communications system 
ecological monitoring program. Volume 2. TABS F-K. 
in progress reporT, January-December 1984, 11:14516 

LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
Control 

Ground control study of a mechanized longwall coal operation 
in West Virginia. Report of Investigations/1985, 11:12634 
(R;US) 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 

LOS ALAMOS OMEGA WEST REACTOR 
See OWR REACTOR 
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LOSS OF COOLANT 
Computer Codes 

REFLA-1D/MODE:3: a computer code for reflood thermo- 
hydrodynamic analysis during PWR-LOCA. User’s manual, 
11:13353 (R;JP) 

Heat Transfer 

Assessment of TRAC-BD1/MOD1 using FIST data, 11:13310 

(R;US) 
Hydraulics 

Assessment of TRAC-BD1/MOD1 using FIST data, 11:13310 

(R;US) 
Hydrogen Production 

Hydrogen production in a PWR during LOCA, 11:13324 

(RA;XA) 
Simulation 

Comparison of three TRAC-BWR assessment studies with data 
from a ROSA-III small break test, 11:13314 (R;US) 

RELAPS/MOD2 code assessment for the Semiscale Mod-2C 
Test S-LH-1, 11:13319 (R;US) 

Semiscale secondary transient investigations: results from 
Semiscale MOD-2C feedwater and steam line break tests, 
11:13315 (R;US) 

LOUISIANA 
Coastal Regions 

Trophic state index for the Louisiana coastal zone. Final 

report, 11:14564 (R;US) 
Wetlands 
Trophic state index for the Louisiana coastal zone. Final 
report, 11:14564 (R;US) 
LOVIISA-1 REACTOR 
Loviisa, Finland 
In-Service Inspection 

Inservice inspection of primary circuit components of VVER 

440-Type nuclear power plants, 11:13231 (RA;XA) 
Performance Testing 

Inservice inspection of primary circuit components of VVER 

440-Type nuclear power plants, 11:13231 (RA;XA) 
Primary Coolant Circuits 

Inservice inspection of primary circuit components of VVER 

440-Type nuclear power plants, 11:13231 (RA;XA) 
Steam Generators 
Inservice inspection of primary circuit components of VVER 
440-Type nuclear power plants, 11:13231 (RA;XA) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
In-Service Inspection 

Inservice inspection of primary circuit components of VVER 

440-Type nuclear power plants, 11:13231 (RA;XA) 
Performance Testing 

Inservice inspection of primary circuit components of VVER 

440-Type nuclear power plants, 11:13231 (RA;XA) 
Primary Coolant Circuits 

Inservice inspection of primary circuit components of VVER 

440-Type nuclear power plants, 11:13231 (RA;XA) 
Steam Generators 
Inservice inspection of primary circuit components of VVER 
440-Type nuclear power plants, 11:13231 (RA;XA) 
LOW BTU GAS 
150 to 250 Btu/ft® 
Combustion 

Research on wood and peat gasification at the Technical 

Research Centre of Finland, 11:12864 (RA;AT) 
Production 
Research on wood and peat gasification at the Technical 
Research Centre of Finland, 11:12864 (RA;AT) 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW-BETA PLASMA 
Beta from 0 to 0.01. 
Electron Drift 

Turbulent stabilization of the tearing mode in tokamak plasmas, 

11:15348 (J;US) 
Plasma Heating 

Alfven wave heating of low-beta, nonaxisymmetric, toroidal 

plasmas, 11:15338 (J;US) 
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Tearing Instability 

Turbulent stabilization of the tearing mode in tokamak plasmas, 
11:15348 (J;US) 

LOW-LEVEL RADIOACTIVE WASTES 
Marine Disposal 

Low-Level Waste Ocean Disposal Program. Annual technical 
progress report, June 1982-June 1983. Volume III, 11:12825 
(R;US) 

Low-Level Waste Ocean Disposal Program. Annual technical 
progress report, June 1982-June 1983. Volume II, 11:12824 
(R;US) 

Radioactive Waste Disposal 

Update of Part 61 impacts analysis methodology. Codes and 

example problems. Volume 2, 11:12820 (R;US) 
Radioactive Waste Processing 

Characterization of low and medium-level radioactive waste 
forms. Joint annual progress report 1982, 11:12769 (R;LU) 

Origin, quantities produced, and ways of conditioning of 
special wastes in regional collection points, 11:12790 
(RA;DE;In German) 

Research Programs 

Low-Level Waste Ocean Disposal Program. Annual technical 
progress report, June 1982-June 1983. Volume III, 11:12825 
(R;US) 

Low-Level Waste Ocean Disposal Program. Annual technical 
progress report, June 1982-June 1983. Volume II, 11:12824 
(R;US) 

Underground Disposal 

Consolidation and shear failure leading to subsidence and 
settlement. Part I, 11:12814 (R;US) 

Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 

Update of Part 61 Impacts Analysis Methodology. 
Methodology report. Volume 1, 11:12819 (R;US) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LR-0 REACTOR 
Measuring Instruments 
Electronics systems for experimental reactor physics, 11:14249 
(RA;CS) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 
Radionuclide Kinetics 

Dissolution studies of UO: in simulated lung fluid, 11:14674 

(R;CA) 
LUTETIUM BORIDES 
Critical Field 

Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB:, 
11:13706 (J;US) 

Magnetic Susceptibility 

Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB2, 
11:13706 (J;US) 

Specific Heat 

Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuBz, 
11:13706 (J;US) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Biological Radiation Effects 

DNA repair processes in persons chronically exposed to low 
levels of radiation, 11:14676 (RA;AT) 

Flow cytometric quantification of radiation responses of 
murine peritoneal cells, 11:14720 (BA;DE) 

Measuring Methods 

Flow cytometric quantification of radiation responses of 

murine peritoneal cells, 11:14720 (BA;DE) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Sulfur Content 

Microanalytical studies of the distribution of organic sulfur in 

coal, 11:12609 (R;US) 
MACHINE TOOLS 
Control Equipment 
Effects of machining parameters and optical alignment in off- 
centered conic mirrors, 11:13932 (R;US) 
MACHINERY 
See also TURBOMACHINERY 
Thermal Insulation 

Heat-insulating slabs and mats made of mineral wool based on 
a synthetic binder. (Re-announcement of PB85-126407-see 
Notes Field for explanation), 11:13500 (R;US) 

MACROPHAGES 
Biological Radiation Effects 

Flow cytometric quantification of radiation responses of 

murine peritoneal cells, 11:14720 (BA;DE) 
Measuring Methods 

Flow cytometric quantification of radiation responses of 

murine peritoneal cells, 11:14720 (BA;DE) 
MAGNESIUM CHLORIDES 
Diffusion 

Mutual diffusion coefficients and ionic transport coefficient 

I/sub ij/ of MgCh-H2O at 25 °C, 11:14568 (J;US) 
Thermodynamic Properties 
Mutual diffusion coefficients and ionic transport coefficient 
I/sub ij/ of MgCle-H2O at 25 °C, 11:14568 (J;US) 
MAGNESIUM FLUORIDES 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
Plasmons 

Raman scattering and attenuated-total-reflection studies of 

surface-plasmon polaritons, 11:13765 (J;US) 
Raman Effect 

Raman scattering and attenuated-total-reflection studies of 

surface-plasmon polaritons, 11:13765 (J;US) 
MAGNESIUM IONS 
Electron-Ion Collisions 

Field effects on the Rydberg product-state distribution from 

dielectronic recombination, 11:15003 (J;US) 
Rydberg States 

Field effects on the Rydberg product-state distribution from 

dielectronic recombination, 11:15003 (J;US) 
MAGNESIUM OXIDES 
Chemical Radiation Effects 

Luminescence of electron irradiated alkaline earth oxides, 
11:13877 (RA;AU) 

Studies of luminescence emission from some alkaline earth 
oxide crystals after pulsed electron irradiation, 11:13878 
(RA;AU) 

Crystal Defects 
Relationship between chemical and tracer diffusion coefficients 
of aliovalent ions in an ionic lattice, 11:13717 (J;GB) 
MAGNET COILS 
See also PULSED MAGNET COILS 
Design 

Poloidal field coil system for an elongated tokamak: ETI, 

11:15377 (R;US) 
Performance 
Poloidal field coil system for an elongated tokamak: ETI, 
11:15377 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 





MAGNETIC DIPOLES 
Computerized Simulation 
Comparison of magnetic field calculations to measurements on 
a CBA 2-IN-1 magnet system, 11:14205 (J;US) 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


Corrections 
Sextupole correction coils for SSC model dipoles, 11:14148 
(J;US) 


Random errors in the magnetic field coefficients of 
superconducting magnets, 11:14130 (J;US) 


Comparison of magnetic field calculations to measurements on 
a CBA 2-IN-1 magnet system, 11:14205 (J;US) 
Radiosensitivity Effects 
Combined effect of constant magnetic field and 
radiation on somatic cells heritable structures, 11:14702 
(RA;BG;In Bulgarian) 
MAGNETIC LENS SPECTROMETERS 
On-Line Measurement Systems 
Modernization of magnetic lens 8-ray spectrometer for on-line 
experiments, 11:14289 (R;SU;In Russian) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 


See also MFTF DEVICES 
TANDEM MIRRORS 


Flute Instability 
Partial line-tying of the flute mode in a magnetic mirror, 
11:15334 (J;US) 
Plasma Microinstabilities 
Compatibility of Alfven ion-cyclotron and 
magnetohydrodynamic stability criteria for an axisymmetric 
magnetic mirror, 11:15333 (J;US) 
MAGNETIC MOMENTS 
Computerized Simulation 
The moment code BEDLAM, 11:14165 (J;US) 
MAGNETIC RIGIDITY 
Daily Variations 
Diurnal variations of cosmic ray geomagnetic cut-off threshold 
rigidities, 11:14832 (RA;US) 
MAGNETIC SEPARATORS 
Design 
High-gradient magnetic separation (HGMS) technique is 
hoping to make a cleaner coal, 11:12591 (J;US) 
Performance Testing 
High-gradient magnetic separation (HGMS) technique is 
hoping to make a cleaner coal, 11:12591 (J;US) 
MAGNETIC SHIELDING 
Electromagnetic shielding measurements - NMR (nuclear 
magnetic resonance) enclosure, University of Alabama at 
Birmingham. Technical report, 11:15239 (R;US) 


Magnetic shielding for the long-pulse, pure-beam source 

neutralizers on the MFTF-B, 11:15402 (R;US) 
MAGNETIC SPECTROMETERS 
See also MAGNETIC LENS SPECTROMETERS 
Data Acquisition Systems 

Organization of data acquisition process for investigation of 
cumulative particle production in experiments on-line with 
ES-1040 computer, 11:14286 (R;SU;In Russian) 


Detector for dimuons produced in the relativistic heavy ion 
collider, 11:14224 (RA;US) 

Experiments in the fragmentation regions, 11:14229 (RA;US) 

Intensity interferometry measurements in a 4 7 detector at the 
proposed RHIC, 11:14220 (RA;US) 

Summary of the working group on large magnetic 
spectrometers. Part I. Mid-rapidity spectrometers, 11:14225 
(RA;US) 

Summary of the working group on large magnetic 
spectrometers. Part II. Large magnetic spectrometer 
tracking as much of 4 ~ as practical, 11:14226 (RA;US) 

P 

Intensity interferometry measurements in a 4 m detector at the 

proposed RHIC, 11:14220 (RA;US) 
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Summary of the working group on large magnetic 
spectrometers. Part I. Mid-rapidity spectrometers, 11:14225 
(RA;US) 

Summary of the working group on large magnetic 
spectrometers. Part II. Large magnetic spectrometer 
tracking as much of 4 ~ as practical, 11:14226 (RA;US) 

MAGNETIC STORMS 
Cosmic Ray Flux 

Transient cosmic ray increase associated with a geomagnetic 

storm, 11:14803 (RA;US) 
Magnetic Rigidity 

Influence of the Earth's magnetosphere on high-energy solar 

protons, 11:14833 (RA;US) 
Solar Protons 

Dynamics of the penetration boundaries of solar protons 

during a strong magnetic storm, 11:14829 (RA;US) 
Structural Models 

Dynamics of the penetration boundaries of solar protons 

during a strong magnetic storm, 11:14829 (RA;US) 
MAGNETITE 
Precipitation 
Precipitated magnetite in alpha effluent treatment, 11:12779 
(RA;XA) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMICS 
Energy Transfer 

Hypervelocity plasmas with strong MHD 
(magnetohydrodynamic) interactions. Final technical report, 
1 June 1983-31 May 1984, 11:15024 (R;US) 

MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 


y 
Bidirectional electron anisotropies in the distant tail: ISEE-3 
observations of polar rain, 11:14977 (R;US) 


Bidirectional electron anisotropies in the distant tail: ISEE-3 
observations of polar rain, 11:14977 (R;US) 
MAGNETRONS 
Computerized Simulation 
Plasma theory and simulation. Third and fourth quarter 
progress report, July 1-December 31, 1984, 11:15311 (R;US) 
MAGNETS 
See also ELECTROMAGNETS 
Synchrotron Radiation 
MQRAD, a computer code for synchrotron radiation from 
quadrupole magnets, 11:14203 (R;JP;In Japanese) 
MAHOGANY TREES 
See TREES 


Rivers 
Effects of acidic precipitation on Atlantic salmon rivers in 
New England. Air Pollution and Acid Rain Report No. 18 
(Final), 11:14574 (R;US) 


MAIZE 
Acid Hydrolysis 
Chemical and energy production from biomass, 11:12955 
(RA;US) 
Fermentation 
Chemical and energy production from biomass, 11:12955 


(RA;US) 


See also COYOTES 
DOGS 
RODENTS 
SWINE 


Ecology 
Competition and coexistence of small mammals in an East 
Tennessee pine plantation, 11:14518 (J;US) 
MANGANESE 
Annealing 
Phase selection during pulsed laser annealing of manganese, 
11:13664 (J;US) 
Laser-Radiation Heating 
Phase selection during pulsed laser annealing of manganese, 
11:13664 (J;US) 
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Long-Range Transport 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 
Melting 
Formation of icosahedral Al(Mn) by pulsed surface melting, 
11:13655 (R;US) 
Phase selection during pulsed laser annealing of manganese, 
11:13664 (J;US) 
Nucleation 
Phase selection during pulsed laser annealing of manganese, 
11:13664 (J;US) 
Phase Studies 
Phase selection during pulsed laser annealing of manganese, 
11:13664 (J;US) 
Water Pollution 
Effects of iron in streams on gill morphology, oxygen 
consumption, and phytoplankton/benthic invertebrate 
distribution. Completion report, 11:14565 (R;US) 
MANGANESE 55 TARGET 
Carbon 12 Reactions 
Study of large angular momentum induced deformation of 
®7Ga, 11:15161 (RA;US) 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
MANGANESE ALLOYS 
Crystal Models : 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Crystal-Phase Transformations 
Metastable Al-Mn phases formed by ion-beam mixing, 11:13658 
(J;US) 
Electron Diffraction 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Ton Collisions 
Metastable Al-Mn phases formed by ion-beam mixing, 11:13658 
(J;US) 


Properties 
Dynamics of random spin systems, 11:13725 (R;US) 


Mixing 
Metastable Al-Mn phases formed by ion-beam mixing, 11:13658 
G;US) 


Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
Twinning 
Analysis of five-fold symmetry by microtwinning in rapidly 
solidified Al-Mn alloys, 11:13659 (J;US) 
MANGANESE OXIDES 
Redox Reactions 
Redox reactions involving chromium, plutonium, and 
manganese in soils, 11:14551 (RA;US) 
Soil Chemistry 
Redox reactions involving chromium, plutonium, and 
manganese in soils, 11:14551 (RA;US) 
MANGANESE SELENIDES 
D States 
Exciton formation and energy exchange with d-electron states 
in ZnSe/(Zn,Mn)Se multiple quantum wells, 11:13756 (J;US) 
Excitons 
Exciton formation and energy exchange with d-electron states 
in ZnSe/(Zn,Mn)Se multiple quantum wells, 11:13756 (J;US) 
Photoluminescence 
Exciton formation and energy exchange with d-electron states 
in ZnSe/(Zn,Mn)Se multiple quantum wells, 11:13756 (J;US) 
MANGANESE SILICIDES 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
MANIPULATORS 


Development for maintenance techniques on gas-proof type 
master-slave manipulators, 11:13921 (R;JP;In Japanese) 


Development for maintenance techniques on gas-proof type 
master-slave manipulators, 11:13921 (R;JP;In Japanese) 


MAN-MACHINE SYSTEMS 
Reactor Accidents 
Computerized operation guidance method for post-trip 
transient control of BWRs, 11:13287 (RA;XA) 

MANUFACTURED BUILDINGS 

See PREFABRICATED BUILDINGS 
MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 


Waste Processing 
Evaluation of the research program of the Danish Ministry of 
Energy on biogas from animal manure, 11:12869 (R;DK;In 
Danish) 


MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL 
Research Programs 

Low-Level Waste Ocean Disposal Program. Annual technical 
progress report, June 1982-June 1983. Volume III, 11:12825 
(R;US) 

Low-Level Waste Ocean Disposal Program. Annual technical 
progress report, June 1982-June 1983. Volume II, 11:12824 
(R;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS 
Dynamic Loads 

Effects of load modelling on dynamic response: Marine riser 

systems, 11:14011 (R;NO) 
Wave Forces 

Effects of load modelling on dynamic response: Marine riser 

systems, 11:14011 (R;NO) 
MARITIME LAWS 
Enforcement 

Management improvement could enhance enforcement of 

Coast Guard marine safety programs, 11:14741 (R;US) 
MARVIKEN REACTOR 
Fuel Element Clusters 

Comparison of ASSERT subchannel code with Marviken 

bundle data, 11:13247 (R;CA) 
MARYLAND 
Fossil-Fuel Power Plants 

Assessment of compliance for the Chalk Point steam electric 
generating station with mixing-zone criteria in COMAR 
10.50.01.13E(1). Final report, 11:13202 (R;US) 

Lakes 

Assessment of acid inputs to Deep Creek Lake, Garrett 
County, Maryland. Annual report (4th). Final report, 
September 1983-August 1984, 11:14576 (R;US) 

MASKS 
See RESPIRATORS 
MASS SPECTROMETERS 
Calibration 

Calibration of gas-analytic mass spectrometers, 11:14321 

(RA;AT;In German) 
MASS SPECTROSCOPY 
Research 

Glow discharge as an atomization and ionization source. 

Progress report, 11:14986 (R;US) 
MASS TRANSFER 


See also CONVECTION 
ENVIRONMENTAL TRANSPORT 


Computer Calculations 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 
Numerical Solution 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 
MASSACHUSETTS 
Solar Industry 
Public solar in Massachusetts: experiences with the 
Massachusetts Alternative Energy Property Program, 
11:12939 (RA;US) 





MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
Meetings 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
FISSIONABLE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
LASER MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
SINTERED MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
M 
Symposium on high temperature materials for coal conversion 
and utilization: proceedings, 11:13180 (R;BE) 
Neutron Diffraction 
Neutron stress measurements with a position-sensitive detector. 
Technical report, 11:13966 (R;US) 
Technology Assessment 
Materials-technology constraints and needs in fossil-fuel 
conversion and upgrading processes. Final report, 11:12578 
(R;XE) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 


See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 


See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Materials evaluation in the Tri-Service Thermal Radiation Test 
Facility. Technical report, June 6, 1983-May 15, 1984, 
11:14438 (R;US) 
MATHEMATICAL MODELS 
See also FLOW MODELS 
Sensitivity Analysis 
Sensitivity analysis applied to unsaturated flow modeling of a 
retorted oil shale pile, 11:14528 (J;US) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also ANEMOMETERS 
DOSEMETERS 
INTERFEROMETERS 
METERS 
MOISTURE GAGES 
MONITORS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 


SPECTROMETERS 
VISCOSIMETERS 


Electrochemical Cells 
Development of electrochemical technique for continuous 
corrosion rates and time of wetness, 11:13923 (R;NO;In 
Norwegian) 


ERA-11/7 / 200S 


MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 
Cracks 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Creep 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Model describing the role of phosphorus on the swelling and 
creep of austenitic alloys, 11:13644 (R;US) 
Fatigue 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Swelling 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Model describing the role of phosphorus on the swelling and 
creep of austenitic alloys, 11:13644 (R;US) 
MECHANICAL STRUCTURES 


See also BELLOWS 
TOWERS 


Design 
Determination of complex mode-shape criteria for design, 
structural analysis, and controls, 11:13929 (RA;US) 
Dynamic Loads 
Effects of load modelling on dynamic response: Articulated 
tower, 11:14012 (R;NO) 
Materials Testing 
Aluminium in offshore constructions: Fire protection, 11:13926 
(R;NO) 
Wave Forces 
Effects of load modelling on dynamic response: Articulated 
tower, 11:14012 (R;NO) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 
See also HOSPITALS 
Photovoltaic Power Plants 
Remote PV powered medical systems: installation and 
operation in Guyana, 11:12964 (RA;US) 
MEDICAL PERSONNEL 
Radiation Doses 
Occupational exposure to xenon-133 among hospital workers, 
11:14673 (R;CA) 
MEDICINES 
See DRUGS 
MEETINGS 
12th AINSE radiation chemistry conference. 7th-9th 
November 1984, Lucas Heights - AINSE Theatre. 
Conference handbook, 11:13880 (R;AU) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Risk Assessment 
Ranking of sabotage/tampering avoidance technology 
alternatives, 11:13360 (R;US) 
MERCURY 
Ecological Concentration 
Ecological monitoring of mercury in the environment, 
11:12627 (J;US) 
Fluorescence 
Raman shifted, laser excited atomic fluorescence in an 
inductively coupled plasma, 11:13790 (R;US) 
Liquid Column Chromatography 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Monitoring 
Ecological monitoring of mercury in the environment, 
11:12627 (J;US) 
MERCURY 203 
Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
MESON REACTIONS 
See also PION REACTIONS 
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Nuclear Models 
Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 
MESON RESONANCES 
See also DELTA-966 RESONANCES 
Particle Kinematics 
Phi-meson and Chiral-mass-meson production in heavy-ion 
collisions as potential probes of quark-gluon-plasma and 
Chiral symmetry transitions, 11:14918 (RA;US) 
MESON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
MESON REACTIONS 


MESONS 
See also MESON RESONANCES 
Decay 

P or CP determination by sequential decays: V1V2 modes with 
decays into l-bar/sub A/1/sub B/ and/or q-bar/sub A/q/sub 
B/, 11:15097 (J;US) 

Simple tests for CP or P violation by sequential decays: V:V2 
modes with decays into I-bar/sub A/l/sub B/ and/or q- 
bar/sub A/q/sub B/, 11:15099 (J;US) 

Multiplicity 

Meson multiplicity in nucleus-nucleus collisions above 4 

GeV/amu, 11:14930 (RA;US) 
Particle Production 
Meson multiplicity in nucleus-nucleus collisions above 4 
GeV/amu, 11:14930 (RA;US) 
MESOSPHERE 
Atmospheric Chemistry 
Upper atmosphere research at INPE, 11:14976 (RA;BR) 


ics 
Upper atmosphere research at INPE, 11:14976 (RA;BR) 
METAGALAXY 
See UNIVERSE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL VAPOR LASERS 
Light Sources 
Plasmas as light sources for lasers. Final technical report, 
11:13942 (R;US) 
METALLIC GLASSES 
Crystallization 
Evidence for the formation of a metastable crystalline phase 
during crystallization of Zr-Ni metallic glasses of 
approximately 57 to 63.2 at. % Zr, 11:13628 (R;US) 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
Radiation Effects 


Ion beam mixing in binary amorphous metallic alloys (Cu-Er; 
Ni-Ti), 11:13633 (R;US) 
METALLOIDS 
See SEMIMETALS 
METALLOTHIONEIN 
Gene Regulation 
Coordinate amplification of metallothionein I and II genes in 
cadmium-resistant Chinese hamster cells: implications for 
mechanisms regulating metallothionein gene expression, 
11:14734 (J;US) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
Battery Separators 
Development of galvanic cells having high energy density and 
molten salt electrolyte, 11:13384 (R;XE;In German) 
Heat Flow 
Fundamental thermal management aspects of the lithium metal 
sulfide battery. Final report, 11:13385 (R;US) 
Heating 
Fundamental thermal management aspects of the lithium metal 
sulfide battery. Final report, 11:13385 (R;US) 
Performance Testing 
Development of galvanic cells having high energy density and 
molten salt electrolyte, 11:13384 (R;XE;In German) 
Temperature Distribution 
Fundamental thermal management aspects of the lithium metal 
sulfide battery. Final report, 11:13385 (R;US) 
METALS 
See also ACTINIDES 


ALUMINIUM 
ANTIMONY 
CADMIUM 
GALLIUM 
GERMANIUM 
INDIUM 

LEAD 
MERCURY 
RARE EARTHS 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 


Adsorption 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Effects 


Effect of metals and other inorganic ions on soil microbial 
activity: soil dehydrogenase assay as a simple toxicity test, 
11:14731 (J;US) 


Technology development of thin strip metal casting: feasibility 
study. Final report, 11:13535 (R;US) 
Effects 


Influence of structure on reaction efficiency in surface 
catalysis. 2. Reactivity at terraces, ledges, and kinks, 
11:13683 (J;US) 

Combustion 

Burning time and size of aluminum, magnesium, zirconium, 
tantalum, and pyrofuze particles burning in steam. 
Contractor’s report, November 1984-March 1985, 11:14335 
(R;US) 

Preliminary results of velocities and deceleration of aluminum, 
magnesium, zirconium, tantalum, pyrofuze, and titanium 
particles burning in steam. Contractor report, December 
1984-May 1985, 11:14334 (R;US) 

Crystal Lattices 

Influence of structure on reaction efficiency in surface 
catalysis. 2. Reactivity at terraces, ledges, and kinks, 
11:13683 (J;US) 

Emission 

Flue gas emission from peat fuelled plants. A literature review, 

11:12625 (R;SE;In Swedish) 
Irradiation 
OWR/RTNS-II low exposure spectral effects experiment, 
11:13298 (R;US) 
Optical Properties 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
Diagrams 


Electron band theory predictions and the construction of phase 
diagrams, 11:15261 (R;US) 


Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
Surface 
Influence of structure on reaction efficiency in surface 
catalysis. 2. Reactivity at terraces, ledges, and kinks, 
11:13683 (J;US) 
Surfaces 
Radiometric method for measurement of emissivity of metallic 
surface. Master’s thesis, 11:13130 (R;US) 
METEORITES 
Age Estimation 
Read-out system of spatial distribution of thermoluminescence 
in meteorites, 11:14871 (RA;US) 
Cascade Showers 
Accelerator experiments on the contribution of secondary 
particles to the production of cosmogenic nuclides in 
meteorites, 11:14840 (RA;US) 
Depth and size effects on cosmogenic nuclide production in 
meteorites, 11:14841 (RA;US) 
Cosmic Nuclei 
Accelerator experiments on the contribution of secondary 
particles to the production of cosmogenic nuclides in 
meteorites, 11:14840 (RA;US) 
Cosmic-ray exposure records and origins of meteorites, 
11:14839 (RA;US) 





METEORITES 
Geologic Ages 


Geologic Ages 
Clusters and cycles in the cosmic ray age distributions of 
meteorites, 11:14843 (RA;US) 
Historical Aspects 
Cosmic-ray exposure records and origins of meteorites, 
11:14839 (RA;US) 
Isotope Production 
Accelerator experiments on the contribution of secondary 
particles to the production of cosmogenic nuclides in 
meteorites, 11:14840 (RA;US) 
Cosmic-ray exposure records and origins of meteorites, 
11:14839 (RA;US) 
Depth and size effects on cosmogenic nuclide production in 
meteorites, 11:14841 (RA;US) 
Spallogenic origin of nuclei in meteorites, 11:14842 (RA;US) 
Radiation Doses 
Cosmic-ray exposure records and origins of meteorites, 
11:14839 (RA;US) 
Secondary Cosmic Radiation 
Accelerator experiments on the contribution of secondary 
particles to the production of cosmogenic nuclides in 
meteorites, 11:14840 (RA;US) 
Depth and size effects on cosmogenic nuclide production in 
meteorites, 11:14841 (RA;US) 
Spallation Fragments 
Spallogenic origin of nuclei in meteorites, 11:14842 (RA;US) 
Thermoluminescence 
Read-out system of spatial distribution of thermoluminescence 
in meteorites, 11:14871 (RA;US) 
METEOROLOGY 
Data Acquisition Systems 
Automatic weather station for oil platforms, 11:14755 (RA;NO) 
Development of an integrated telemetring 
oceanographic/meteorological data buoy, 11:14752 (RA;NO) 
Network of data buoys in the USA, 11:14761 (RA;NO) 
ODAS technology, 11:14754 (RA;NO) 
Proceedings of Seminar on ODAS Technology. (COST-43 
Tech. Doc. No. 100), 11:14750 (R;NO) 
Regional operational drifting buoy network, 11:14760 (RA;NO) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 


See also FLOWMETERS 
Installation 
Automated revenue metering data acquisition at BPA, 11:13426 
(BA;US) 
METHACRYLIC ACID 
Radiolysis 
Radiation degradation of poly (acrylic acid) and poly 
(methacrylic acid), 11:13861 (RA;AU) 
METHACRYLIC ACID-ALPHA 
See METHACRYLIC ACID 
METHANATION 
Catalysts 
Pilot development stage of the comflux-process for 
methaniZation of coal gas, 11:12570 (RA;US) 
Pilot Plants 
Pilot development stage of the comflux-process for 
methanization of coal gas, 11:12570 (RA;US) 
METHANE 
Biosynthesis 
In vivo and in vitro multinuclear magnetic resonance studies of 
the energy metabolism of methanogens. Annual report, April 
1984-April 1985, 11:12982 (R;US) 
Understanding biogas generation. Technical paper, 11:12977 
(R;US) 
Chemical Reaction Yield 
Effect of water on the iron-catalyzed Fischer-Tropsch 
synthesis, 11:12867 (R;US) 
Combustion Kinetics 
Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 
Fuel Substitution 
LPG, CNG and biogas as motor fuels. Literature review, 
11:13610 (R;FI;FI) 
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Liquids 
Molecular dynamics simulation of geminate recombination by 
electrons in liquid methane, 11:13881 (J;US) 
Production 
Testing and optimising biogas plants, 11:12871 (RA;DE;In 
German) 
Radiolysis 
Molecular dynamics simulation of geminate recombination by 
electrons in liquid methane, 11:13881 (J;US) 
Recovery 
Hydrologic characterization of coal seams for methane 
recovery--Activities 5 and 7 progress report: review of 
single-phase hydrologic testing in coalbeds and development 
of unsaturated-flow well-test procedures. Topical report, 
June 1983-December 1984, 11:12725 (R;US) 
Utilization of the energy contents of biologically decomposing 
materials in dumping places, 11:12868 (R;FI;In Finnish) 
Research Programs 
Evaluation of the research program of the Danish Ministry of 
Energy on biogas from animal manure, 11:12869 (R;DK;In 
Danish) 
Solubility 
Synthesis gas solubility in Fischer-Tropsch slurry. Annual 
report, October 1984-September 1985 (Solubility in n- 
eicosane and n-octacosane at 3 temperatures and 5 
pressures), 11:12866 (R;US) 
Synthesis 
Preliminary technical and economic evaluation of a low- 
temperature thermochemical biomass gasification process. 
Final report, May 1984-January 1985, 11:12874 (R;US) 
METHANOGENIC BACTERIA 
DNA Sequencing 
Structure and sequence divergence of two archaebacterial 
genes, 11;14659 (J;US) 
Metabolism 
In vivo and in vitro multinuclear magnetic resonance studies of 
the energy metabolism of methanogens. Annual report, April 
1984-April 1985, 11:12982 (R;US) 
METHANOL 
Combustion Properties 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
Comparative Evaluations 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
Flames 
Radiation and turbulence of n-hexane and methanol tank 
flames, 11:13903 (R;DE;In German) 
Production 
Chemical and energy production from biomass, 11:12955 
(RA;US) 
Liquefaction of solid fuels, 11:12875 (R;FI;In Finnish) 
Methanol production from carbon dioxide and water vapor in 
a photochemical reactor, 11:12954 (RA;US) 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
Status of the Laporte liquid phase methanol PDU, 11:12594 
(RA;US) 
Synthesis 
Low temperature methanol catalyst, 11:12596 (RA;US) 
LPMEOH/sup sm/ process: an efficient route to methanol 
from coal, 11:12883 (RA;US) 
Thermal Efficiency 
Methanol dissociation for transportation fuel use, 11:12863 
(RA;US) 
METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 
Production 
Liquefaction methods of solid fuels and their applications in 
Finland, 11:12885 (R;FI;In Finnish) 
METHANOL PLANTS 
Catalysts 
Catalyst activity and life in liquid phase methanol, 11:12597 
(RA;US) 
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Methanol synthesis from coal-derived synthetic gas, 11:12595 
(RA;US) 

Research into mass transfer, oil and catalyst degradation in 
liquid phase methanol, 11:12598 (RA;US) 


Status of the Laporte liquid phase methanol PDU, 11:12594 
(RA;US) 
Mass Transfer 
Research into mass transfer, oil and catalyst degradation in 
liquid phase methanol, 11:12598 (RA;US) 


Status of the Laporte liquid phase methanol PDU, 11:12594 
(RA;US) 
P 


erformance 
Status of the Laporte liquid phase methanol PDU, 11:12594 
(RA;US) 
Process Solutions 
Research into mass transfer, oil and catalyst degradation in 
liquid phase methanol, 11:12598 (RA;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL PHENOLS 
See CRESOLS 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METROPOLITAN AREAS 
See URBAN AREAS 
MEXAMINE 
Radiosensitivity Effects 
Survival time, induced tumours and therapeutical attempt with 
a radioprotective mixture in rats irradiated with 4 Gy 
gamma rays, 11:14703 (RA;BG;In Bulgarian) 
MEXICO 
Earthquakes 
Summary of the September 19, 1985 Mexico earthquake, 
11:15422 (R;US) 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 


Application of structural-mechanics methods to the design of 
large tandem-mirror fusion devices (MFTF-B). Revision 1, 
11:15393 (R;US) 


Application of structural-mechanics methods to the design of 
large tandem-mirror fusion devices (MFTF-B). Revision 1, 
11:15393 (R;US) 


Shielding 
Magnetic shielding for the long-pulse, pure-beam source 
neutralizers on the MFTF-B, 11:15402 (R;US) 
Pressure Vessels 
Application of structural-mechanics methods to the design of 
large tandem-mirror fusion devices (MFTF-B). Revision 1, 
11:15393 (R;US) 
Design, construction, and testing of the vacuum vessel for the 
tandem Mirror Fusion Test Facility, 11:15406 (R;US) 
Operation of cold-cathode gauges in high magnetic fields, 
11:15326 (R;US) 
MHD CHANNELS 
Materials Testing 
MHD channel development. Quarterly report, April-June 1985, 
11:13432 (R;US) 
Performance Testing 
MHD channel development. Quarterly report, April-June 1985, 
11:13432 (R;US) 
MHD GENERATOR AERL MARK VI 
Oil-fired MHD test facility at Avco Everett Research Laboratory, 
Massachusetts. 
Electrodes 
MHD channel development. Quarterly report, April-June 1985, 
11:13432 (R;US) 


MICROWAVE RADIATION 
Measuring Instruments 


MHD POWER PLANTS 
Hot Gas Cleanup 
Progress report of testing at the Department of Energy’s Coal 
Fired Flow Facility, 11:13184 (RA;US) 
Pilot Plants 
Progress report of testing at the Department of Energy's Coal 
Fired Flow Facility, 11:13184 (RA;US) 
MICE 
Prenatal Irradiation 
NAD metabolism in the mouse embryo and the nervous system 
after irradiation during organogenesis, 11:14685 (RA;DE) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 


See ANAEROBIC DIGESTION 
BIOCONVERSION 
BIODEGRADATION 
BIOPHOTOLYSIS 


MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
Enzyme Activity 
Effect of metals and other inorganic ions on soil microbial 
activity: soil dehydrogenase assay as a simple toxicity test, 
11:14731 (J;US) 
Performance Testing 
Microbial beneficiation of coal and coal derived liquids 
(Polyporus cryophilus var. vulpinus, Bjekandera adusta, 
Poria placenta, Fomes annosus), 11:12560 (RA;US) 
Processing coal with microorganisms, 11:12559 (RA;US) 
Surveys 
Processing coal with microorganisms, 11:12559 (RA;US) 
MICRO-SCALE HYDROELECTRIC POWER PLANTS 
Technology Assessment 
Understanding micro-hydroelectric generation. Technical 
paper, 11:12913 (R;US) 
MICROWAVE AMPLIFIERS 
Survey of ECH microwave technology, 11:15314 (R;US) 
Control Systems 
Gyrotron anode modulation of the Electron Cyclotron 
Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 11:15398 
(R;US) 


Design of gyrotron amplifiers for driving 1 TeV e~ e* linear 
colliders, 11:14057 (J;US) 
Recent operating experience with Varian 70 GHz and 140 
GHz gyrotrons, 11:15368 (R;US) 
Fabrication 
Ku-band radiation produced by a relativistic backward wave 
oscillator, 11:13982 (J;US) 
Performance 
Design of gyrotron amplifiers for driving 1 TeV e~ e* linear 
colliders, 11:14057 (J;US) 
Performance Testing 
Recent operating experience with Varian 70 GHz and 140 
GHz gyrotrons, 11:15368 (R;US) 
Phase Shift 
Phase stability of locked gyrotrons, 11:14056 (J;US) 
Phase Stability 
Phase stability of locked gyrotrons, 11:14056 (J;US) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE POWER TRANSMISSION 
Antennas 
Survey of ECH microwave technology, 11:15314 (R;US) 
MICROWAVE RADIATION 
Observation of microwave Cerenkov radiation as diffraction 
pattern. Technical report, 11:14101 (R;US) 
Attenuation 
Microwave absorption technique for studying secondary 
electron processes, 11:13848 (RA;AU) 
Measuring Instruments 
New directional couplers for multimode circular waveguides 
applied to intense pulsed microwave systems, 11:14059 
(J;US) 





MICROWAVE RADIATION 
Time Resolution 


Time Resolution 
Applications of the time-resolved microwave conductivity 
technique to radiation and photon induced charge separation, 
11:13841 (RA;AU) 
MICROWAVE TUBES 


See also KLYSTRONS 
MAGNETRONS 


Fabrication 
Ku-band radiation produced by a relativistic backward wave 
oscillator, 11:13982 (J;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY STRATEGY 
Public Opinion 
Assessing public opinion toward the military. Research report, 
11:15425 (R;US) 
MILK 
Radioactivity 
Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from Apr. 1981 to Nov. 1981). 
Environmental and dietary materials, 11:14538 (RA;JP) 
Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from June 1981 to Oct. 1981). 
Environmental and dietary materials, 11:14539 (RA;JP) 
Strontium-90 and cesium-137 in milk (consuming districts) 
(from Apr. 1981 to Sep. 1981). Environmental and dietary 
materials, 11:14540 (RA;JP) 
Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 11:14541 (RA;JP) 
MILL TAILINGS 
Radon 222 
Radon-222 emissions and control practices for licensed 
uranium mills and their associated tailings piles. Final report, 
11:12834 (R;US) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL INDUSTRY 
Industrial Wastes 
Nonmetallic mineral processing plants: background information 
for promulgated standards. Final report, 11:14572 (R;US) 
RESOURCES 


See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 


Government Policies 
Specifications of mineral concessions and licences in Greenland 
as of June 30, 1985, 11:13411 (R;DK) 


See also CARBONATE MINERALS 
EOLITES 


Standards 
Summary of the coal, ore, mineral, rock, and refractory 
standards issued by the National Bureau of Standards, 
11:13398 (R;US) 
MINES 
See also URANIUM MINES 
Radioactivity 
Retrospective study of radon daughter concentrations in the 
workplace in the fluorspar mines of St. Lawrence, 
Newfoundland, 11:14504 (R;CA) 
MINNESOTA 
Renewable Energy Sources 
Financial incentives for renewable energy investment: 
legislative initiatives in hard times, 11:12941 (RA;US) 
Industry 


Collaboration from the ground up: the solar community and 
private sector take over commercialization, 11:12940 
(RA;US) 

MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 


Effects of machining parameters and optical alignment in off- 
centered conic mirrors, 11:13932 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 


ERA-11/7 / 204S 


MISGURNUS 
See FISHES 
MISONIDAZOLE 
Radiosensitivity Effects 
Effects of a radiosensitizer and radiation on the ciliated mucous 
membrane. A comparative physiological and ultrastructural 
study, 11:14707 (R;SE) 
MISSING-MASS SPECTROMETERS 
Spatial Resolution 
Methods of determination of HYPERON spectrometer 
geometrical constants, 11:14291 (R;SU;In Russian) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Phase Studies 
Improvement to the chemical thermodynamic representation of 
<PuO/sub 2-x/> and <U/sub 1-z/P/sub z/O/sub w/>, 
11:13696 (R;US) 
Thermodynamics 
Improvement to the chemical thermodynamic representation of 
<PuO/sub 2-x/> and <U/sub 1-z/P/sub z/O/sub w/>, 
11:13696 (R;US) 
MOBIL M-GASOLINE PROCESS 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
Catalysts 
Successful scale-up of the fluid-bed MTG-process to 100 BPD 
demonstration plant, 11:12884 (RA;US) 
Demonstration Plants 
Successful scale-up of the fluid-bed MTG-process to 100 BPD 
demonstration plant, 11:12884 (RA;US) 
Reaction Heat 
Successful scale-up of the fluid-bed MTG-process to 100 BPD 
demonstration plant, 11:12884 (RA;US) 
Temperature Control 
Successful scale-up of the fluid-bed MTG-process to 100 BPD 
demonstration plant, 11:12884 (RA;US) 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOISTURE 
Measuring Methods 
Determination of moisture in solid fuels, 11:12903 (R;SE;In 
Swedish) 
MOISTURE GAGES 
Response Functions 
Investigation of the response of a neutron moisture meter using 
a multigroup, two-dimensional diffusion theory code, 
11:14514 (R;AU) 
MOLECULAR CRYSTALS 
Energy Transfer 
Molecular dynamics studies of energy transfer processes in 
crystal systems. Annual summary report, 11:15263 (R;US) 
Phase Transformations 
Ferroelastic phase transition in two-dimensional molecular 
solids, 11:15267 (J;US) 
Shock Waves . 
Molecular dynamics studies of energy transfer processes in 
crystal systems. Annual summary report, 11:15263 (R;US) 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 
ion. 
Molecular Structure 
Multiparticle 3D imaging technique to study the structure of 
molecular ions, 11:14312 (J;NL) 
Photoionization 
Resonances in electron-molecule scattering and 
photoionization, 11:13838 (J;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE COLLISIONS 


See also ATOM-MOLECULE COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
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Bibliographies 
International bulletin on atomic and molecular data for fusion. 
No. 28, 11:15316 (R;XA) 
MOLECULES 
See also POLYATOMIC MOLECULES 
Photoionization 
Resonances in electron-molecule scattering and 
photoionization, 11:13833 (J;US) 
MOLLUSCS 
Ecology 
Black, green, and red abalones. Species profiles: life histories 
and environmental requirements of coastal fishes and 
invertebrates (Pacific Southwest.), 11:14566 (R;US) 
Radioactivity 
Strontium-90 and cesium-137 in shellfish (from Sep. 1981 to 
Nov. 1981). Environmental and dietary materials, 11:14602 
(RA;JP) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Materials Testing 
Hot corrosion of chromium in (Li/sub 0.62/K/sub 0.38/)2,COs 
at 650°C, 11:13634 (R;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALT REACTOR EXPERIMENT 
See MSRE REACTOR 
MOLTEN SALTS 
Corrosive Effects 
Corrosion of selected alloys in eutectic lithium-sodium- 
potassium carbonate at 900°C, 11:13009 (R;US) 
MOLYBDENUM 
Catalytic Effects 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 
Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 
Critical Field 
Upper critical field of Mo-Ni heterostructures, 11:13632 (R;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
Separation Processes 
Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 
Sulfidation 
Experimental study of catalytic hydrogenation by using an in- 
situ hydrogen measuring technique. Final report, 11:12538 
(R;US) 
Superconductivity 
Upper critical field of Mo-Ni heterostructures, 11:13632 (R;US) 
Surface Coating 
Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 
(J;US) 
MOLYBDENUM 100 TARGET 
Boron 11 Reactions 
Massive transfer experiments with heavy beams, 11:15168 
(RA;US) 
MOLYBDENUM 92 
Giant Resonance 
Decay of the isoscalar 1(h/27)w giant E3 resonance in ®*Mo, 
11:15172 (R;DE;In German) 
MOLYBDENUM 92 TARGET 
Alpha Reactions 
Decay of the isoscalar 1(h/277)w giant E3 resonance in Mo, 
11:15172 (R;DE;In German) 
Krypton 86 Reactions 
Effect of particle evaporation on the **Fe + '*Xe reaction 
and a reinvestigation of the **Kr + ®Mo reaction, 11:15169 
(R;US) 


MOLYBDENUM COMPLEXES 
Catalytic Effects 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
Decomposition 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
MOLYBDENUM COMPOUNDS 
Adsorption 
Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 
GUS) 
Reactions 
Photodecomposition of Mo(CO)s adsorbed on Si(100), 11:13835 
(J;US) 


Photodecomposition of Mo(CO)s adsorbed on Si(100), 11:13835 
GJ;US) 

MOMENTUM (ANGULAR) 

See ANGULAR MOMENTUM 
MONGRELS 

See DOGS 
MONITORS 

See also AIR POLLUTION MONITORS 


BEAM MONITORS 
RADIATION MONITORS 


Comparative Evaluations 
Electric vehicle traction battery module monitor test results 
for Wyle and Propel systems, 11:13607 (R;US) 


Design and installation of an energy performance monitoring 
system for an attached sunspace, 11:13043 (RA;US) 
Fault detection system development, 11:13085 (RA;US) 
Installation 
Design and installation of an energy performance monitoring 
system for an attached sunspace, 11:13043 (RA;US) 
Safeguards 
Doorway monitor for international safeguards, 11:12848 
(R;GB) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 


Preparation of permselective membranes by radiation grafting 
of water soluble monomers into polymeric films, 11:13849 
(RA;AU) 
MONOPOLES 
Kaluza-Klein Theory 
Kaluza-Klein monopoles in five dimensions, 11:15107 (J;US) 
MONTANA 
Coal Mining 
Some hydrologic aspects of proposed coal mining in the north 
fork of the Flathead River headwaters area, northwest 
Montana and southeast British Columbia. Completion report, 
11:12624 (R;US) 
MONTMORILLONITE 
Radionuclide Migration 
Electrolyte diffusion in compacted montmorillonite engineered 
barriers, 11:12816 (R;US) 
MOROCCO 
Economy 
Energy and developing countries: Example Morocco, 11:13390 
(R;CH;In French) 
MOSSES 
Chemical Analysis 
Receptor models applied on chemical data from mosses, 
11:14523 (R;NO;In Norwegian) 
Contamination 
Ecological monitoring of mercury in the environment, 
11:12627 (J;US) 





MOTORS 
Fuel Substitution 


MOTORS 
Fuel Substitution 
Use technique of alternative fuels in vehicle engines. Literature 
review, 11:13603 (R;FI;In Finnish) 
MSRE REACTOR 
Decommissioning 
Miscellaneous programs, 11:15440 (RA;US) 
MT ST HELENS 
Dusts 
Effects of volcanic dust clouds on surface insolation, 11:12922 
(RA;US) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Multi-Photon Processes 
Possibilities for achieving x-ray lasing action by use of high- 
order multiphoton processes (A = 10 nm), 11:14991 (R;US) 
MULTI-PARAMETER ANALYSIS 
Data Acquisition Systems 
Two-dimensional address shaping block for operating control 
in multiparameter measurements, 11:14317 (RA;CS;In 
Russian) 
MULTIPARTICLE SPECTROMETERS 
Design 


Multiparticle 3D imaging technique to study the structure of 
molecular ions, 11:14312 (J;NL) 
MULTIPLICITY 
Energy Dependence 
Meson multiplicity in nucleus-nucleus collisions above 4 
GeV/amu, 11:14930 (RA;US) 
Fluctuations 
Nucleus-nucleus interaction above several hundred GeV/n, 
11:14926 (RA;US) 
MULTIPOLES 
See also QUADRUPOLES 
Alignment 
Sextupole correction coils for SSC model dipoles, 11:14148 
(J;US) 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIVARIATE ANALYSIS 
Research Programs 
Multivariable systems analysis and design, 11:13928 (RA;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Particle Identification 
Current methods of heavy ion monitoring, 11:14288 (RA;SU;In 
Russian) 
Performance Testing 
Properties of a barium fluoride-TMAE-multiwire proportional 
chamber detector using a large single crystal, 11:14216 
(R;US) 
Specifications 
Proportional chamber system with 8200 channels for the 
SIGMA facility, 11:14280 (R;SU;In Russian) 
Tensile Properties 
Device for measuring the tension of wires of multiwire 
chambers, 11:14255 (RA;CS;In Russian) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Energy Recovery 
Who's Who in energy recovery from waste, 11:13531 (R;US) 
Pyrolysis 
Pyrolysis of municipal solid waste components, 11:13564 
(R;US) 
Solid Wastes 
Chlorine content of municipal solid waste from Baltimore 
County, Maryland and Brooklyn, New York, 11:13569 
(R;US) 
Waste Processing Plants 
Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 
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Water Treatment Plants 
Fate of selected priority pollutants in regional wastewater 
treatment. Technical report (Final), 11:14577 (R;US) 
MUNITIONS 
See ORDNANCE 
MUON BEAMS 
pSR Newsletter. No. 31, 11:14989 (R;US) 
MUON PROBES 
pSR Newsletter. No. 31, 11:14989 (R;US) 
MUONIC ATOMS 
pSR Newsletter. No. 31, 11:14989 (R;US) 
Research Programs 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
X-Ray Spectra 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
MUONS 
See also COSMIC MUONS 
Pair Production 
Complete Monte Carlo calculation for e* e~ + e*e™ p* p, 
11:15071 (RA;FR) 
Pion structure as observed in the reaction 7~ N->y.* y~ X at 80 
GeV/c, 11:15048 (J;US) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSTARD 
See BRASSICA 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
Stimulation 
Plant response to elevated UV intensities, 11:14722 (RA;US) 


See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 
See MFTF DEVICES 


N-1470 RESONANCES 
Particle Identification 
Analyzing power for 7p p elastic scattering in the energy 
region of the Roper resonance, 11:15047 (J;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Boiling point range 0-204°C. 
on 
Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 
NAPHTHALENE 
Molecular Structure 
Structure and conformation of dihydroaromatic compounds. 1- 
alkyl-1,4-dihydrobenzenes, 1-alkyl-1,4-dihydronaphthalenes, 
and 9-alkyl-9,10-dihydroanthracenes, 11:13826 (J;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL SECURITY 
Public Opinion 
Assessing public opinion toward the military. Research report, 
11:15425 (R;US) 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Chemical Analysis 
Analysis of gases in the earth’s crust. Final report, January 1, 
1982-February 28, 1985, 11:12714 (R;US) 
Combustion 
A further investigation into combined coal/natural gas 
combustion with a parallel flow burner. Report on the GdF 
2 trials carried out in June-July 1982, 11:12732 (R;NL) 
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Desulfurization 
Process for the removal of CO2 and/or H2S from gases, 
11:13801 (TG;US) 
Flowmeters 
Ultrasonic flowmeter for gases. Final report, 11:12731 (R;US) 
Forecasting 
US natural gas availability: gas supply through the year 2000, 
11:12713 (R;US) 
Fuel Substitution 
LPG, CNG and biogas as motor fuels. Literature review, 
11:13610 (R;FI;FI) ¢ 


Analysis of gases in the earth’s crust. Final report, January 1, 
1982-February 28, 1985, 11:12714 (R;US) 
Leak Detectors 
Semiconductor laser source for natural gas leak detection. 
Final report, September 1, 1984-March 31, 1985, 11:12716 
(R;US) 
Reformer Processes 
Open-loop transport of solar energy using natural gas 
networks, 11:12968 (RA;US) 
Reserves 
US natural gas availability: gas supply through the year 2000, 
11:12713 (R;US) 
Supply and Demand 
Monthly Energy Review, October 1985, 11:12692 (R;US) 


Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
Well Drilling 
Petroleum industry in Illinois, 1983. Oil and gas development. 
Waterflood operation, 11:12674 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Exploration 
Deep gas - Swedish premises - The Siljan ring structure. 
Investigations and evaluations, 11:12715 (R;SE) 
Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
Offshore 
Long-term effects of offshore oil and gas development: an 
assessment and a research strategy. Final report, 11:12702 
(R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Exhaust Gases 
Nitrogen oxide concentrations as a result of emissions from a 
planned gas terminal at Kaarstoe, 11:12719 (R;NO;In 
Norwegian) 
Land Use 
Natural gas safety land use, 11:12728 (R;SE;In Swedish) 
Market 
Influence of the market on the choice of the extension of 
pipelines. A study performed by Swedegas AB, 11:12717 
(R;SE;In Swedish) 
Mathematical Models 
Optimization in the Danish natural gas system, 11:12727 
(R;DK) 
Natural Gas Fuel Cells 
Small scale, decentralized natural gas fuel cells in connection 
to the Swedish gas distribution system Sydgas, 11:13435 
(R;SE;In Swedish) 
Optimization 
Optimization in the Danish natural gas system, 11:12727 
(R;DK) 


Gas project. The proposal of the Swedish State Power Board 
for the extension of pipe-line. Part 1, 11:12729 (R;SE;In 
Swedish) 

Gas project. The proposal of the Swedish State Power Board 
for the extension of pipe-line. Part 2, 11:12730 (R;SE;In 
Swedish) 


Natural gas safety land use, 11:12728 (R;SE;In Swedish) 


NATURAL GAS FIELDS 
Standardized Terminology 
Oil and Gas Field Code Master List, 1985 (Contains glossary), 
11:13412 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
See also LNG INDUSTRY 
Air Pollution 
Daily dispatching of natural gas based on air quality 
(DDNGAQ). Final report, 11:12720 (R;US) 
Energy Analysis 
An overview of the gas Analysis Modeling System (GAMS), 
11:12718 (J;GB) 
Energy Models 
An overview of the gas Analysis Modeling System (GAMS), 
11:12718 (J;GB) 
Environmental Effects 
Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
Environmental Impacts 
Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
Market 
An overview of the gas Analysis Modeling System (GAMS), 
11:12718 (J;GB) 
Performance profiles of major energy producers, 1984 
(Contains glossary), 11:12693 (R;US) 
Pipelines 
Daily dispatching of natural gas based on air quality 
(DDNGAQ). Final report, 11:12720 (R;US) 
NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 
For unspecified naturally occurring radioisotopes only; not for 
BACKGROUND RADIATION. 
Measuring Methods 
Investigation on the preoperational level of radiation field in 
the vicinity of PAKS nuclear power station, 11:14533 
(RA;AT) 
NEBULAE 
See also PLANETARY NEBULAE 
Infrared Spectra 
Far-infrared observations of Sagittarius B2: reconsideration of 
source structure, 11:14948 (R;US) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM COMPLEXES 
Chemical Preparation 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
Molecular Structure 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
NEODYMIUM LASERS 
Damage 
Modeling laser damage caused by platinum inclusions in laser 
glass (Nd-doped phosphate), 11:13946 (R;US) 
NEON 20 REACTIONS 
Spallation 
Intermediate mass fragment emission, 11:15190 (RA;US) 
NEON 22 REACTIONS 
Compound-Nucleus Reactions 
Study on the product mass distributions of reactions leading to 
composite systems with Z= 108, 11:15192 (RA;SU;In 
Russian) 





NEONATES 
Biological Radiation Effects 


NEONATES 
Biological Radiation Effects 
Immunohistochemical studies on effects of low-dose postnatal 
X-radiation on the developing mouse cerebellum, 11:14689 
(RA;DE) 


Solubility 
Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 
NEPTUNIUM 237 
Delayed Neutron Analysis 
Application of delayed photofission neutrons for identification 
of fissionable nuclides, 11:13789 (RA;SU;In Russian) 
Intestinal Absorption 
Gastrointestinal absorption of neptunium by monkeys, 
influence of the diet on said absorption, 11:14662 (R;AU) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
Calculation and evaluation of n + 7°’Np cross sections, 
11:15203 (RA;US) 
Data testing of ENDF/B-V revision 2, 11:15207 (RA;US) 
NERVE CELLS 


Characterization of cultured rat oligodendrocytes proliferating 
in a serum-free, chemically defined medium, 11:14633 (J;US) 
NERVOUS SYSTEM 
See also CENTRAL NERVOUS SYSTEM 
Biological Radiation Effects 
NAD metabolism in the mouse embryo and the nervous system 
after irradiation during organogenesis, 11:14685 (RA;DE) 
Radiation Injuries 
Radiation-induced changes of the developing nervous system 
of amphibians, 11:14699 (RA;DE) 
NERVOUS SYSTEM DISEASES 


Diagnosis of Alzheimer-type dementia: a preliminary 
comparison of positron emission tomography and proton 
magnetic resonance, 11:14656 (J;US) 


Boilers 
Inventory small scale coal fired facilities in the Netherlands. 
Interim report 1: Project: The small scale combustion of 
coal, 11:12657 (R;NL;DU) 
Heat Pumps 
Heat pump applications, 11:13530 (RA;DK) 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION 
Charge Exchange 
Charge-exchange measurements of beam ion thermalization in 
MHD-quiescent plasmas in the poloidal divertor experiment, 
11:15352 (;AT) 
Thermalization 
Charge-exchange measurements of beam ion thermalization in 
MHD-quiescent plasmas in the poloidal divertor experiment, 
11:15352 (J;AT) 
NEUTRAL BEAM SOURCES 
Collisional processes of interest in MFE plasma research. 
Annual report, October 1, 1984-September 30, 1985, 
11:15308 (R;US) 
Performance Testing 
Prototype testing for the US common long pulse neutral beam 
source, 11:15381 (R;US) 
NEUTRINOS 


See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 


Background Radiation 
Three dimensional calculation of flux of low energy 
atmospheric neutrinos, 11:14856 (RA;US) 
Energy Spectra 
Three dimensional calculation of flux of low energy 
atmospheric neutrinos, 11:14856 (RA;US) 


Lee-Weinberg bound reexamined, 11:14954 (J;US) 
Neutrino masses and proton decay modes in SU(3) x SU(3) x 
SU(3) trinification, 11:15095 (J;US) 
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Particle Production 
Prompt neutrino production in inelastic proton-nucleus 
collisions at 400 GeV proton energy, 11:15035 (R;DE;In 
German) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON BEAMS 
Spin Flip 
Nonadiabatic spin flippers for polarized neutrons, 11:14111 
(RA;SU;In Russian) 

NEUTRON BOMBS 

See ENHANCED RADIATION WEAPONS 
NEUTRON CAPTURE 

See NEUTRON REACTIONS 
NEUTRON DETECTORS 


See also ACTIVATION DETECTORS 
HE-3 COUNTERS 


Data Acquisition Systems 
Recording system for solar neutron monitoring at Mt. 
Norikura, 11:14863 (RA;US) 


SONTRAC: a solar neutron track chamber detector, 11:14867 
(RA;US) 
Neutron-Neutron Interactions 
SONTRAC: a solar neutron track chamber detector, 11:14867 
(RA;US) 
Position Sensitive Detectors 
Neutron stress measurements with a position-sensitive detector. 
Technical report, 11:13966 (R;US) 
Sensitivity 
Neutron moderated detector and groundbased cosmic ray 
modulation studies, 11:14868 (RA;US) 
NEUTRON DIFFRACTION 
Data Acquisition 
Data coding in three-dimensional neutron diffraction 
experiment, 11:14248 (RA;CS;In Russian) 
Interferometers 
Effective vibration isolation system for perfect-crystal neutron 
interferometry, 11:14107 (R;US) 
Nuclear Models 
Low temperature and neutron physics studies. Progress report, 
July 1984-October 1985, 11:15214 (R;US) 
NEUTRON DIFFRACTOMETERS 
Design 
Neutron interferometers with diffraction gratings, 11:14325 
(RA;SU;In Russian) 
NEUTRON DIFFUSION EQUATION 
Computer Codes 
UNICIN - a one-dimensional computer code for reactor 
kinetics, 11:13267 (R;BR;In Portuguese) 
Convergence 
A nodal diffusion technique for synthetic acceleration of nodal 
S /sup n/ calculations, 11:15253 (J;US) 
Numerical Solution 
A nodal diffusion technique for synthetic acceleration of nodal 
S /sup n/ calculations, 11:15253 (J;US) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Calibration Standards 
Development and study on the standard complex for neutron 
flux and flux density measurements, 11:15255 (RA;SU;In 
Russian) 
Computer Codes 
Fundamentals of the Monte-Carlo-Codes SMO and EMO for 
flux and shielding calculations, 11:15251 (R;DD;In German) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
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NEUTRON MONITORS 
Coupling Constants 

Coupling functions for lead and lead-free neutron monitors 
from the latitudinal measurements performed in 1982 in the 
research station Academician Kurchatov, 11:14817 (RA;US) 

Dynamics 

Utilisation of in-core thermic detectors to the feedback effects 

identification, 11:14235 (RA;XA) 
Pressure Effects 

Solar cycle variation in the barometer coefficients of high 

latitude neutron monitors, 11:14818 (RA;US) 
Stability 

Comparisons of monthly mean cosmic ray counting rates 
observes from a worldwide network of neutron monitors, 
11:14862 (RA;US) 

NEUTRON RADIOGRAPHY 
Uses 
Neutron radiography investigations on metal-tritium-helium 
systems, 11:14257 (RA;AT;In German) 
NEUTRON REACTIONS 
See also THERMAL FISSION 
Capture 

ENDF thermal photon production, 11:15130 (RA;US) 

Neutron capture measurements on fission product !°’Pd, 
11:15177 (J;US) 

Neutron capture and fission in /sup 254g/ Es, 11:15210 (J;US) 

Study of the nuclear structure of ‘Hf by means of the 
gamma, beta and particle spectroscopy, 11:15185 (R;DE;In 
German) 

Computer Codes 

Coupled energy-angle distributions of recoiling nuclei, 

11:15128 (RA;US) 
Cross Sections 

Calculation of neutron and gamma-ray emission spectra 
produced by p +2”2’Al reactions, 11:15129 (RA;US) 

Nuclides having ENDF/B-V questionable data or errors, 
11:15163 (RA;US) 

Total charged-particle emission cross sections for 9.4- and 11- 
MeV neutron bombardment of type 316 stainless steel, 
11:15252 (J;US) 

Elastic Scattering 

Polarization transfer in n-p scattering at 50 MeV, 11:15134 

(RA;US) 
Fission 

Calculation of **5U(n,f) cross sections using fission probability 
data, 11:15205 (RA;US) 

Data testing of ENDF/B-V revision 2, 11:15207 (RA;US) 

Neutron capture and fission in /sup 254g/ Es, 11:15210 (J;US) 

Resolution of the nature of the coupling in subthreshold fission 
in %®U+n, 11:15208 (J;US) 

Inelastic Scattering 

Calculation of (n,n’) excitation functions for higher-lying levels 
in *®U, 11:15202 (RA;US) 

Neutron-induced cross sections for **7 Au between 0.005 and 
20 MeV, 11:15194 (RA;US) 

Knock-Out Reactions 

(n,2n) cross sections, 11:15204 (RA;US) 

Calculation and evaluation of n + 7°7Np cross sections, 
11:15203 (RA;US) 

Particle Production 

Charged-particle production in a sphere of *LiD irradiated by 

14-MeV neutrons, 11:15145 (R;US) 
Quasi-Elastic Scattering 

Neutron-induced cross sections for '*7Au between 0.005 and 

20 MeV, 11:15194 (RA;US) 
Spallation 

Coupled energy-angle distributions of recoiling nuclei, 

11:15128 (RA;US) 
NEUTRON SOURCE FACILITIES 

State-of-the-art of the neutron source complex construction on 
the basis at the LUEh-300 accelerator, 11:14110 (RA;SU;In 
Russian) 

Design 

14 MeV neutron high-current generator, 11:14112 (RA;SU;In 
Russian) 

Neutron generator with laser ion source, 11:12854 (RA;SU;In 
Russian) 


Recent progress at RTNS-II, 11:14197 (J;NL) 
Performance 

Neutron generator with laser ion source, 11:12854 (RA;SU;In 
Russian) 

Recent progress at RTNS-II, 11:14197 (J;NL) 

NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Design 

Physical characteristics investigation of small-size diode 
accelerators for neutron generation in boreholes, 11:12852 
(RA;SU;In Russian) 

NEUTRON SPECTRA 
Spectra Unfolding 

Neutron energy spectra reconstruction in (n,n), (n,ny) and 
(n,2n) reactions, 11:14265 (RA;SU;In Russian) 

Neutron spectra reconstruction taking into account realistic 
responce functions of the recoil proton spectrometers, 
11:14266 (RA;SU;In Russian) 

NEUTRON SPECTROMETERS 
Background Noise 

Analysis of background conditions in time-of-flight 

experiments, 11:14264 (RA;SU;In Russian) 
Performance 

Fast neutron scintillation spectrometer in a heavy ion 

accelerator, 11:14268 (RA;SU;In Russian) 
NEUTRON SPECTROSCOPY 

Multidetector setup for (n,xny) studies at 14 MeV, 11:14238 

(RA;CS) 
NEUTRON STARS 
Gamma Radiation 

Limits on the space density of gamma-ray burst sources, 

11:14958 (J;US) 
NEUTRON TRANSPORT 
Discrete Ordinate Method 

Acceleration methods and models in Sn calculations, 11:15243 

(R;AR;In Spanish) 
NEUTRON TRANSPORT THEORY 
Three-Dimensional Calculations 

Introduction to the physics of the HETC/LHI/SGS (High 
Energy Transport Code/Light-Heavy Ion/Spallation 
Gamma Source) radiation transport code. Final report, 
11:15242 (R;US) 

NEUTRON-DEUTERON INTERACTIONS 
Scattering Lengths 

Nucleon-deuteron doublet scattering lengths with three- 

nucleon potentials, 11:15137 (J;US) 
NEUTRONS 


See also COSMIC NEUTRONS 
SOLAR NEUTRONS 


Effective Charge 

Determination of the neutron and proton effective charges in 
the quadrupole operator of nuclear collective models, 
11:15235 (J;US) 

Lifetime 

New method for lifetime measuring the free neutron, 11:15036 

(RA;SU;In Russian) 
Magnetic Monopoles 

Low temperature and neutron physics studies. Progress report, 

July 1984-October 1985, 11:15214 (R;US) 
NEVADA TEST SITE 
Atmospheric Precipitations 

Additional intensity duration analyses and design hyetograph 
parameters for various precipitation stations of the Nevada 
Test Site, Nevada, 11:14510 (R;US) 

Decontamination 

Estimates of amounts of soil removal for cleanup of 
transuranics at NAEG off-site safety-shot sites, 11:14547 
(RA;US) 

Updated estimates of /sup 239-240/Pu + **'Am inventory, 
spatial pattern, and soil tonnage for removal at nuclear site- 
201, NTS, 11:14549 (RA;US) 

Local Fallout 

Continental close-in fallout: its history, measurement, and 

characteristics, 11:14545 (RA;US) 





Sediments 
Uranium-trend dating of quaternary deposits in the Nevada 
Test Site area, Nevada and California, 11:14745 (R;US) 


Distribution and characterization of radionuclides in soils from 
Nevada Test Site, 11:14550 (RA;US) 
Estimates of /sup 239-240/Pu + **1Am inventory, spatial 
pattern, and soil tonnage for removal at nuclear site-201, 
NTS, 11:14546 (RA;US) 
Progress of soil radionuclide distribution studies for the 
Nevada Applied Ecology Group, 11:14552 (RA;US) 
Soil microbiota of Area 13 of the Nevada Test Site, 11:14554 
(RA;US) 
Uranium-trend dating of quaternary deposits in the Nevada 
Test Site area, Nevada and California, 11:14745 (R;US) 
NEW JERSEY 
Remedial Action 
Pathway analysis for a contaminated landfill in Middlesex, 
New Jersey, 11:12838 (R;US) 
NEW MEXICO 
American Indians 
Economic impact of alternative resolutions of New Mexico 
Pueblo Indian water rights. Volume 2. An economic and 
demographic profile of New Mexico Pueblo Indians: a 
historical perspective, 11:13395 (R;US) 
Geothermal Power Plants 
Economics of a conceptual 75 MW hot dry rock geothermal 
electric power-station, 11:13140 (J;US) 
NEW ZEALAND 
Automotive Fuels 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
Fuel 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
Gas Condensate Fields 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
Gasoline Plants 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 


Government Policies 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
Methanol Plants 
Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 


Synthetic and alternative fuels production in New Zealand, 
11:13609 (RA;US) 
NEWBORNS 
See NEONATES 
NICKEL 


Adhesion 
ra properties of metallic films on sapphire, 11:13630 
Air Pollution Monitoring 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 


Effects 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 


Reactions 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
Critical Field 


Upper critical field of Mo-Ni heterostructures, 11:13632 (R;US) 
Distribution 


Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 


Mechanical properties of metallic films on sapphire, 11:13630 
(R;US) 
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Ion Implantation 
Ion implantation at elevated temperatures, 11:13631 (R;US) 
Theoretical examination of the trapping of ion-implanted 
hydrogen in metals, 11:13671 (J;US) 
Liquid Column Chromatography 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Long-Range Transport 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 


Chip science: basic study of the single-point cutting process, 
11:13656 (RA;US) 
Nitrogen 14 Reactions 
Study of partial waves leading to various fractions of linear 
momentum transfer, 11:15181 (RA;US) 
Solubility 
Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 
Sorptive Properties 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Superconductivity 
Upper critical field of Mo-Ni heterostructures, 11:13632 (R;US) 
NICKEL 58 TARGET 
Carbon 12 Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Lithium 7 Reactions 
Mass of °7Cu, 11:15157 (RA;US) 
NICKEL 60 TARGET 
Calcium 40 Reactions 
High-spin states of *’Rh, 11:15164 (J;US) 
NICKEL 64 REACTIONS 
Heavy Ion Fusion Reactions 
Determination of an effective radius from the gamma-ray 
multiplicities in fusion reactions, 11:15233 (J;US) 
NICKEL 64 TARGET 
Nickel 64 Reactions 
Determination of an effective radius from the gamma-ray 
multiplicities in fusion reactions, 11:15233 (J;US) 
NICKEL ALLOYS 
See also KOVAR 
NICKEL BASE ALLOYS 
Brittleness 
Effect of test environment on ductility and fracture behavior of 
boron-doped NisAl at 600°C, 11:13679 (J;US) 
Catalytic Effects 
Influence of structure on reaction efficiency in surface 
catalysis. 1. Sensitivity to multiplet concentration and 
configuration, 11:13824 (J;US) 
Crystal Doping 
Effect of test environment on ductility and fracture behavior of 
boron-doped NisAl at 600°C, 11:13679 (J;US) 


Evidence for the formation of a metastable crystalline phase 
during crystallization of Zr-Ni metallic glasses of 
approximately 57 to 63.2 at. % Zr, 11:13628 (R;US) 


Effect of test environment on ductility and fracture behavior of 
boron-doped NisAl at 600°C, 11:13679 (J;US) 
Fracture Properties 
Effect of test environment on ductility and fracture behavior of 
boron-doped NisAl at 600°C, 11:13679 (J;US) 
Fractures 
—— embrittlement and grain boundary fracture, 11:13685 
;US) 
Grain Boundaries 
Hydrogen embrittlement and grain boundary fracture, 11:13685 
(J;US) 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 


Embrittlement 
Hydrogen embrittlement and grain boundary fracture, 11:13685 
(J;US) 
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Physical Radiation Effects 

Ion beam mixing in binary amorphous metallic alloys (Cu-Er; 

Ni-Ti), 11:13633 (R;US) 
Pitting Corrosion 

Properties of nitrogen-containing stainless alloy designed for 

high resistance to pitting, 11:13681 (J;US) 
Shape Memory Effect 

Remotely operable shape memory alloy seals for plasma 

confinement systems, 11:13639 (R;US) 
Stability 

Thermal stability of amorphous Ni-Nb on semiconductor 

substrates, 11:13690 (J;NL) 
Stress Corrosion 

Properties of nitrogen-containing stainless alloy designed for 

high resistance to pitting, 11:13681 (J;US) 
Tensile Properties 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
NICKEL ARSENIDES 
Chemical Composition 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
Crystal Structure 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
Synthesis 
Structure and composition of Ni/sub x/GaAs, 11:13755 (J;US) 
NICKEL BASE ALLOYS 
See also ALLOY-B-1900 
Corrosion 

Effects of trace elements in flue gas desulfurization 
environments on the corrosion of alloys: a literature review, 
11:13640 (R;US) 

Corrosion Resistance 

Dispersion-strengthened metal structural development. Final 
technical report, 1 February 1967-15 July 1968, 11:13611 
(R;US) 

Dispersion-strengthened metal structural development. Part 3. 
Final technical report, 1 November 1972-15 August 1973, 
11:13612 (R;US) 

Study of superficial films and of electrochemical behaviour of 
some nickel base alloys and titanium base alloys in solution 
representation of granitic, argillaceous and salted ground 
waters, 11:13642 (R;LU;In French) 

NICKEL COMPLEXES 
Catalytic Effects 

Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 

Chemical Reactions 

Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 


One-electron reduction of nickel(IV) oxime complexes, 
11:13883 (J;GB) 
NICKEL COMPOUNDS 


See also NICKEL ARSENIDES 
NICKEL OXIDES 


Photochemistry 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins (Nickel proto 
porphyrin, nickel octalthyl porphyrin), 11:13820 (R;US) 
Raman Spectroscopy 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins (Nickel proto 
porphyrin, nickel octalthyl porphyrin), 11:13820 (R;US) 
NICKEL OXIDES 
Effects 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Deformation 
Point defects and high-temperature deformation of NiO, 
11:13697 (R;US) 
NICKEL-ZINC BATTERIES 
Additives 
Semiconductor electrochemistry approach to the study of 
oxide films on nickel and zinc. Final report, 11:13386 (R;US) 


NIOBIUM 
Atom Transport 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Brazing 
Brazing of large-diameter ceramic rings to niobium using an 
active metal ticusil process, 11:13709 (J;US) 
Impurities 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Inhibition 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Mass Transfer 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Self-Diffusion 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Temperature Effects 
Brazing of large-diameter ceramic rings to niobium using an 
active metal ticusil process, 11:13709 (J;US) 
NIOBIUM 93 TARGET 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
NIOBIUM ALLOYS 


See also INCONEL 600 
INCONEL 718 


One-step internal-tin NbsSn superconductor fabrication. Final 
report, June 1983-August 1984, 11:13616 (R;US) 


Effect of microstructure on the creep behavior of Ti-6Al-2Nb- 
1Ta-0.8Mo. Final report, 1 February 1983-31 March 1985, 
11:13619 (R;US) 

Deformation 

Deformation behaviour of Zr-2.5 wt percent Nb pressure tubes 
under internal pressurization and ramp temperature 
conditions, 11:13276 (R;CA) 

Stability 

Thermal stability of amorphous Ni-Nb on semiconductor 

substrates, 11:13690 (J;NL) 
NIOBIUM HYDRIDES 
Neutron Diffraction 

Phase transitions in the Nb-D(H) system: Superlattice 

reflections near the a’-8 phase transition, 11:13707 (J;US) 
Phase Transformations 

Phase transitions in the Nb-D(H) system: Superlattice 

reflections near the a’-8 phase transition, 11:13707 (J;US) 
X-Ray Diffraction 

Phase transitions in the Nb-D(H) system: Superlattice 

reflections near the a’-8 phase transition, 11:13707 (J;US) 
NIOBIUM OXIDES 
Metallurgical Effects 

Relation between chemical, mechanical, and electrical 
properties of Nb2Os-modified 95 mol % PbZrOs3-5 mol % 
PbTiOs, 11:13774 (J;US) 

NITRATES 


See also PETN 
THORIUM NITRATES 


Crystal Structure 
Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF),NO; at 298 K and 125 K, 11:13817 (J;GB) 
Electrical Properties 
Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF),NOs at 298 K and 125 K, 11:13817 (J;GB) 
NITRIC ACID 
Chemical Reactions 
Reaction of formaldehyde and nitric acid in a remotely 
operated thermosiphon evaporator, 11:12763 (R;US) 
Solvent Extraction 
TBP 20% - diluent/HNOs3/H20 liquid-liquid extraction system: 
equilibrium normalization data of nitric acid, ruthenium and 
zirconium, 11:13787 (R;BR;In Portuguese) 





NITRIC OXIDE 
Detonations 


NITRIC OXIDE 
NO. 
Detonations 
Detonation properties of liquid nitric oxide, 11:14340 (RA;US) 
Static high pressure study of nitric oxide chemistry: proposed 
mechanism for nitric oxide detonation, 11:14390 (RA;US) 
Measuring Methods 
Determination of NO2 and NO in air, 11:14453 (R;US) 
NITRIDES 


See also SILICON NITRIDES 
TITANIUM NITRIDES 


Superconductivity 
Thin superconducting-film characterization by surface acoustic 
waves. Research progress report, 30 September 1984-22 
April 1985, 11:13613 (R;US) 
NITRIFICATION 
Environmental Effects 
Acidification sources in red alder and Douglas fir soils - 
importance of nitrification, 11:14525 (J;US) 
NITROGEN 
Combustion Kinetics 
Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 
Crystal Structure 
Structures and phase diagrams of Nz and CO to 13 GPa by x- 
ray diffraction, 11:13746 (J;US) 
Crystal-Phase Transformations 
Structures and phase diagrams of Nz and CO to 13 GPa by x- 
ray diffraction, 11:13746 (J;US) 
Grain Boundaries 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
Pitting Corrosion 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
Stress Corrosion 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
Tensile Properties 
Properties of nitrogen-containing stainless alloy designed for 
high resistance to pitting, 11:13681 (J;US) 
NITROGEN 14 REACTIONS 
Incomplete Fusion Reactions 
Study of evaporation residues produced in the *N + Sm 
reaction at 35 MeV/a.m.u., 11:15182 (RA;US) 
Study of partial waves leading to various fractions of linear 
momentum transfer, 11:15181 (RA;US) 
NITROGEN ADDITIONS 
Metallurgical Effects 
The effect of nitrogen on the sensitization of AISI 304 stainless 
steel, 11:13677 (J;US) 
NITROGEN DIOXIDE 
NO, 
Health Hazards 
Health effects of air pollution in Japan and comparison of 
hazard indices of effluents from fossil fuel and nuclear plants, 
11:14726 (RA;AT) 
Measuring Methods 
Determination of NO2 and NO in air, 11:14453 (R;US) 
NITROGEN HYDRIDES 
See also AMMONIA 
Fluorescence Spectroscopy 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
Laser Spectroscopy 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
NITROGEN IONS 
Photoproduction 
Dissociative and double photoionization cross sections of NO 
from threshold to 120 A, 11:13834 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
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NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Air Pollution 

Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 

Air Pollution Abatement 

1985 symposium on stationary combustion NO/sub x/ control: 
proceedings. Volume 2. Industrial processes, fundamental 
studies, and slagging combustors, 11:14451 (R;US) 

1985 symposium on stationary combustion NO/sub x/ control: 
proceedings. Volume 1. Utility boiler applications, 11:14450 
(R;US) 

Burner technology bulletin: control of NO/sub x/ emissions 
from residential gas appliances, 11:13507 (R;US) 

Air Pollution Control 

AP-9 trials report: the reduction of NO/sub x/ emission from 
oil and gas fired industrial furnaces, 11:13989 (R;NL) 

Experience at cool water with General Electric combined- 
cycle equipment, 11:13186 (RA;US) 

Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 

Testing of an experimental scaled down version of a Babcock 
Product Engineering coal and oil fired low NOx burner. 
Report on the BPE2 trials carried out in June 1982, 11:12711 
(R;NL) 

Air Pollution Monitoring 

Measurement of NO/sub x/ dry deposition. Final report, 
11:14471 (R;US) 

Population exposure to SO2 and NOsub(x) from different 
source groups in Oslo, 11:14455 (R;NO;In Norwegian) 

Chemical Reaction Yield 

Experimental evaluation of firing pulverized coal in a CO2/O2 

atmosphere, 11:12650 (R;US) 
Dispersions 

Population exposure to SO2 and NOsub(x) from different 

source groups in Oslo, 11:14455 (R;NO;In Norwegian) 
Emission 

Flue gas emission from peat fuelled plants. A literature review, 

11:12625 (R;SE;In Swedish) 
Monitoring 

Nitrogen oxide concentrations as a result of emissions from a 
planned gas terminal at Kaarstoe, 11:12719 (R;NO;In 
Norwegian) 

Reduction 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 1: Text and tables, 11:12659 (R;NL) 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 2: Figures, 11:12660 (R;NL) 

Removal 

Low NO/sub x/ combustion systems with SO2 control using 
limestone, 11:13200 (R;US) 

Progress report of testing at the Department of Energy's Coal 
Fired Flow Facility, 11:13184 (RA;US) 

NITROGENASE 
Enzyme Induction 

Structure and function of Frankia vesicles in dinitrogen 
fixation by actinorhizal plants. Final report, April 1, 1982- 
March 31, 1984, 11:14618 (R;US) 

NITROGENASES 
See NITROGENASE 
2-NITROINIDAZOLE 
See MISONIDAZOLE 
NITROMETHANE 
Activation Energy 

Calculated reaction pathways for nitromethane and their role 

in the shock initiation process, 11:14367 (RA;US) 
Decomposition 

Quantum chemical studies of energetic materials, 11:14364 

(RA;US) 
Detonations 

Calculated reaction pathways for nitromethane and their role 

in the shock initiation process, 11:14367 (RA;US) 
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Characterization of strong detonation waves, 11:14348 
(RA;US) 
Detonation temperature of nitromethane and some solid high 
explosives, 11:14376 (RA;US) 
Mechanism of the reaction hot spots origin at liquid explosives 
detonation, 11:14387 (RA;US) 
Quantum chemical studies of energetic materials, 11:14364 
(RA;US) 
Three-dimensional hydrodynamic hot-spot model, 11:14383 
(RA;US) 
NITROSO COMPOUNDS 
See also NITROSOUREAS 
Biological Effects 
Contact-insensitive subpopulation in Syrian hamster cell 
cultures with a greater susceptibility to chemically induced 
neoplastic transformation, 11:14730 (J;US) 
NITROSOUREAS 
Genetic Effects 
Mutation in the B-globin gene detected in the progeny of a 
female mouse treated with ethylnitrosourea, 11:14729 (J;US) 
NITROUS ACID 
Air Pollution Control 
Gaseous nitrous acid (HNOz) in a polluted atmosphere, 
11:14461 (R;DE;In German) 
NITROUS OXIDE 
N.0. 
Photoionization 
Dissociative and double photoionization cross sections of NO 
from threshold to 120 A, 11:13834 (R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR SPECTROMETERS 
Design 
Device for observation of deuterium NMR signals in 2.08 T 
magnetic field, 11:14324 (R;SU;In Russian) 
Performance 
Device for observation of deuterium NMR signals in 2.08 T 
magnetic field, 11:14324 (R;SU;In Russian) 
Refrigerators 
Dilution refrigerator for muon spin relaxation experiments, 
11:13933 (J;US) 
NO, 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Research Programs 
Tomography. An overview of the AECL program, 11:13968 
(R;CA) 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NONLINEAR PROBLEMS 
Nonlinearity, 11:14442 (R;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See SOLID WASTES 
NORTH SEA 
Natural Gas Fields 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Offshore Platforms 
Automatic weather station for oil platforms, 11:14755 (RA;NO) 
Oil Fields 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Petroleum Geology 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Temperature Measurement 
Current and wave measurements at block 31/6 with TOBIS III 
buoy. Results and experience, 11:14762 (R;NO) 


Water Currents 
Current and wave measurements at block 31/6 with TOBIS III 
buoy. Results and experience, 11:14762 (R;NO) 
Water Waves 
Current and wave measurements at block 31/6 with TOBIS III 
buoy. Results and experience, 11:14762 (R;NO) 
NORTHERN HEMISPHERE 
Ambient Temperature 
Studies of climatic variability during the period of instrumental 
records, 11:14444 (R;US) 
Atmospheric Precipitations 
Studies of climatic variability during the period of instrumental 
records, 11:14444 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Continental Shelf 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Surface current mapping with self positioning drifting buoy, 
11:14751 (RA;NO) 
Direct Solar Radiation 
Measurement and modeling of direct solar irradiance, 11:12924 
(RA;US) 
Energy Policy 
Forestry’s views on the future policy concerning energy from 
biomass, 11:13430 (RA;NO;In Norwegian) 
Incinerators 
Combustion of hazardous waste. A description of refuse 
incinerators and a survey on quantities of hazardous waste in 
Norway, 11:13393 (R;NO;In Norwegian) 
Oil Spills 
Evaluation of the oil spill emergency preparedness at 
Tromsoeflaket, 11:12705 (R;NO;In Norwegian) 
Petroleum Industry 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Wave Energy Converters 
Evaluation of ocean wave energy. Calculated energy 
production, 11:13148 (R;NO;In Norwegian) 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOZZLES 
Design 
Supply nozzles for rotary cup burners, 11:13992 (R;DK;In 
Danish) 
NSRR REACTOR 
Nuclear Safety Research Reactor in Japan. 
Reactor Simulators 
Development of the NSRR digital simulator, 11:13351 (R;JP;In 
Japanese) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Errors 
ENDF thermal photon production, 11:15130 (RA;US) 
Nuclides having ENDF/B-V questionable data or errors, 
11:15163 (RA;US) 
NUCLEAR EMULSIONS 
Performance 
Errors in determining relative intensities of conversion electron 
lines in a beta spectrograph, 11:14277 (R;SU;In Russian) 
Sensitometrical characteristics dependence of P-NIKFI type 
nuclear photoemulsions on electron energy, developer type 
and on development regime, 11:14282 (R;SU;In Russian) 
Pion Reactions 
Anuglar distribution of shower particles produced in the 
collisions of 20-GeV/c and 300-GeV negative pions with 
emulsion nuclei, 11:14946 (RA;US) 





NUCLEAR ENERGY 
Economics 


Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Government Policies 
Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Historical Aspects 
Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
NUCLEAR ENGINEERING 
Education 
Analysis of educational questionnaire given to Nuclear 
Engineering School Students. The introductory and the 
nuclear fuel courses, 11:13215 _ In Japanese) 
NUCLEAR EXPLOSION DETECTIO! 
Validation 
Time-delay-of-arrival location assessment using four satellites. 
Master’s thesis, 11:14440 (R;US) 
Vela Project 
Time-delay-of-arrival location assessment using four satellites. 
Master’s thesis, 11:14440 (R;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Atmospheric Explosions 
Mach stem modeling with spherical shock waves. Master's 
thesis, 11:14435 (R;US) 
Contained Explosions 
Finite-difference cratering support. Magnitude determination of 
cratering and non-cratering nuclear explosions. Final 
technical report on Task 1, 11:14434 (R;US) 
Explosions 


Finite-difference cratering support. Magnitude determination of 
cratering and non-cratering nuclear explosions. Final 
technical report on Task 1, 11:14434 (R;US) 

Radioactive Clouds 

Aircrew dose and engine dust ingestion from nuclear cloud 

penetration. Master's thesis, 11:14437 (R;US) 
Shock Waves 

Mach stem modeling with spherical shock waves. Master's 

thesis, 11:14435 (R;US) 
Surface Explosions 

Aircrew dose and engine dust ingestion from nuclear cloud 
penetration. Master's thesis, 11:14437 (R;US) 

Fallout fractionation in silicate soils. Doctoral thesis, August 
1980-July 1983, 11:14436 (R;US) 

Thermal Radiation 
Materials evaluation in the Tri-Service Thermal Radiation Test 
Facility. Technical report, June 6, 1983-May 15, 1984, 
11:14438 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 


NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Accidents 
Emergency planning and preparedness for nuclear facilities: an 
overview of activities of the International Atomic Energy 
Agency, 11:13347 (RA;AT) 
Plans 
Emergency planning and preparedness for nuclear facilities: an 
overview of activities of the International Atomic Energy 
Agency, 11:13347 (RA;AT) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network. Progress 
report, July-September 1985. Volume 5, No. 3, 11:14544 
(R;US) 
NUCLEAR FIREBALLS 
Particle Production 
Heavy flavours production in quark-gluon plasma formed in 
high energy nuclear reactions, 11:14920 (RA;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
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NUCLEAR FUELS 
See also SPENT FUELS 
Nuclear questions and answers: series 2, 11:13406 (R;MY;In 
Malay) 
Fission Product Release 
Description of apparatus for determining radiological source 
terms of nuclear fuels, 11:14316 (R;US) 
Fission Products 
Chemical forms of FP in uranium carbide fuel, 11:13282 
(R;JP;In Japanese) 


Prospecting 
Assessment of the thorium cycle, 11:12748 (R;DD;In German) 
Rail Transport 
Analysis of a high speed train impact on a fuel transport flask, 
11:12751 (R;GB) 
NUCLEAR INDUSTRY 
Array Processors 
Role of multiprocessors in the nuclear power industry: 
comments on determining factors, 11:15441 (R;US) 
Market 
Performance profiles of major energy producers, 1984 
(Contains glossary), 11:12693 (R;US) 
NUCLEAR MAGNETIC RESONANCE 
Redox Process 
Mechanistic aspects of redox processes by a combination of 
NMR and transient electrochemical techniques, 11:13827 
(RA;AU) 
SQUID Devices 
DC SQUIDs as radio-frequency amplifiers and application to 
the detection of nuclear quadrupole resonance, 11:14328 
(R;US) 
Test Facilities 
Electromagnetic shielding measurements - NMR (nuclear 
magnetic resonance) enclosure, University of Alabama at 
Birmingham. Technical report, 11:15239 (R;US) 
Uses 
Nuclear magnetic resonance spectroscopy in radiation 
chemistry, 11:13842 (RA;AU) 
NUCLEAR MATERIALS DIVERSION 
Monitors 
Doorway monitor for international safeguards, 11:12848 
(R;GB) 
Risk Assessment 
A Kalman filter model for determining block and trickle SNM 
losses, 11:12850 (BA;US) 
Statistical Models 
A Kalman filter model for determining block and trickle SNM 
losses, 11:12850 (BA;US) 
NUCLEAR MATTER 
Boltzmann Equation 
Quantum kinetic theory for nuclear dynamics in low- and 
intermediate-energy regions, 11:15218 (RA;US) 
Dielectric Properties 
Small-amplitude vibrations and propagation of quasi-particles 
in nuclear matter, 11:15217 (RA;US) 
Hadron Reactions 
Energy-range relations for hadrons in nuclear matter, 11:14915 
(RA;US) 
Measurements of hadron mean free path for particle-producing 
collisions in nuclear matter, 11:14917 (RA;US) 
Scattering and stopping of hadrons in nuclear matter, 11:14916 
(RA;US) 
Nuclear Temperature 
High nuclear temperatures by antimatter-matter annihilation, 
11:15238 (J;NL) 
Nucleon-Nucleon Potential 
Model-space nuclear matter calculations with the Paris 
nucleon-nucleon potential, 11:15224 (J;US) 
Particle Interactions 
Experimental evidence of the decrease of kinetic energy of 
hadrons in passing through atomic nuclei, 11:14914 (RA;US) 
Wave Propagation 
Small-amplitude vibrations and propagation of quasi-particles 
in nuclear matter, 11:15217 (RA;US) 
NUCLEAR MEDICINE 
Xe-133 in saline, 11:14644 (RA;IL) 
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Radioactive Waste Management 
Special wastes from industry and nuclear medicine and 
questions related to their conditioning, 11:12791 (RA;DE;In 
German) 


Research Programs 
Research in Progress: FY 1986. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 11:14725 (R;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Accelerators 
Accelerators for the study of many particle systems, 11:14039 
(R;US) 
Data Acquisition Systems 
Trends in using large computers for investigations of 
relativistic nuclei, 11:15132 (RA;CS;In Russian) 
NUCLEAR POTENTIAL 
L-S Coupling 
Spin-orbit interaction in strongly deformed nuclides, 11:15237 
(J;NL) 
Mass Spectra 
Spin-orbit interaction in strongly deformed nuclides, 11:15237 
G;NL) 
NUCLEAR POWER 
Cost 
Technical, economic and environmental factors in nuclear 
power planning, 11:13404 (RA;AU) 


Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Government Policies 
Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Historical Aspects 
Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Supply and Demand 
Monthly Energy Review, October 1985, 11:12692 (R;US) 
NUCLEAR POWER PLANTS 
AC Systems 
Reliability of emergency alternating-current power systems at 
nuclear power plants: a discussion of NUREG/CR-2989, 
11:13290 (J;US) 
Acoustic Emission Testing 


Load and acoustic emission analyses for monitoring pressurized 


components, 11:13334 (RA;XA) 
Computerized Simulation 


US Nuclear Regulatory Commission’s Nuclear Plant Analyzer, 


11:13321 (R;US) 
Containment Shells 
Thermal-stress-evaluation tests on heated reinforced concrete 
beams, 11:13741 (R;US) 


Inherently safe reactors and a second nuclear era, 11:13366 
(J;US) 


Equipment 
Component fragilities. Data collection, analysis and 
interpretation, 11:13311 (R;US) 
Emergency Plans 


Emergency planning and preparedness at nuclear power plants. 


The role of the IABA, 11:13335 (RA;XA) 
Engineered Safety Systems 
Isolation device evaluation criteria, 11:13271 (R;US) 
Environment 
Investigation on the preoperational level of radiation field in 
the vicinity of PAKS nuclear power station, 11:14533 
(RA;AT) 
Environmental Effects 
Examination of vegetation around a nuclear plant emitting 
us fluorides in order to detect fluorine pollution, 
11:14723 (R;FR;FR) 
Equipment Protection Devices 
Isolation device evaluation criteria, 11:13271 (R;US) 


NUCLEAR POWER PLANTS 
Reactor Safety 


Failure Mode Analysis 

New approach based on fuzzy sets concept to fault tree 
analysis and diagnosis of failure at nuclear power plants, 
11:13333 (RA;XA) 

Use of probabilistic safety assessment (PSA) in evaluation of 
abnormal events for supporting decision making, 11:13336 
(RA;XA) 

Fluid Flow 

Generalized tion theory for thermal-hydraulics 

problems, 11:13268 (R;BR;In Portuguese) 
Health Hazards 

Health effects of air pollution in Japan and comparison of 
hazard indices of effluents from fossil fuel and nuclear plants, 
11:14726 (RA;AT) 

Heat Transfer 

Generalized perturbation theory for thermal-hydraulics 

problems, 11:13268 (R;BR;In Portuguese) 
Human Factors 

Human reliability analysis: a case study, 11:13370 (BA;US) 

Quantification of human performance through the use of 
nuclear power plant experience, 11:13371 (BA;US) 

Inspection 


Load and acoustic emission analyses for monitoring pressurized 
components, 11:13334 (RA;XA) 


Applications 
Role of the Atomic Energy Control Board as regulatory 
organization for nuclear power plants in Canada, 11:13259 
(R;CA;In French) 
Physical Protection 
Ranking of sabotage/tampering avoidance technology 
alternatives, 11:13360 (R;US) 
Pipes 
BNL piping research, 11:13270 (R;US) 
Determination of structural damping in straight piping sections 
using modal analysis, 11:13272 (R;US) 
Pressure Vessels 
Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. Progress report, April-September 
1985. Volume 2, 11:13275 (R;US) 
In-vessel release of radionuclides and generation of aerosols, 
11:13313 (R;US) 
Radiation Hazards 
Impact of fuel cladding failure events on occupational radiation 
exposures at nuclear power plants. Case study: PWR during 
routine operations, 11:13361 (R;US) 
Radioactive Waste Processing 
Inorganic sorbents in spent resin incineration. The ATOS 
process, 11:12778 (RA;XA) 
Precipitated magnetite in alpha effluent treatment, 11:12779 
(RA;XA) 
Reactor Accidents 
IERIAS: inference engine for reactor accident diagnostic 
system using knowledge engineering technique, 11:13352 
(R;JP;In Japanese) 
Role of the safety analyst in the development of abnormal 
incident procedures, 11:13338 (RA;XA) 


Components 
Component fragilities. Data collection, analysis and 
interpretation, 11:13311 (R;US) 
Reactor 
Role of the Atomic Energy Control Board as regulatory 
organization for nuclear power plants in Canada, 11:13259 
(R;CA;In French) 
The longevity of nuclear power systems, 11:13265 (J;US) 
Reactor Monitoring Systems 
Some aspects of nuclear power plant surveillance, 11:13331 
(RA;XA) 
Reactor 
Licensee Event Report (LER) compilation for month of 
December 1985. Volume 4, No. 12, 11:13264 (R;US) 
Power Reactor Events, May-June 1985. Volume 7, No. 3, 
11:13356 (R;US) 
Reactor Safety 
Inherently safe reactors and a second nuclear era, 11:13366 
(J;US) 





NUCLEAR POWER PLANTS 
Reactor Safety 


US Nuclear Regulatory Commission's Nuclear Plant Analyzer, 

11:13321 (R;US) 
Risk Assessment 

Emergency planning and preparedness at nuclear power plants. 
The role of the IABA, 11:13335 (RA;XA) 

Human reliability analysis: a case study, 11:13370 (BA;US) 

Quantification of human performance through the use of 
nuclear power plant experience, 11:13371 (BA;US) 


Ranking of sabotage/tampering avoidance technology 
alternatives, 11:13360 (R;US) 


Engineering 
Role of the safety analyst in the development of abnormal 
incident procedures, 11:13338 (RA;XA) 
Users’ manual of the LOGIC! program library for modeling of 
instrument and control system, 11:13350 (R;JP;In Japanese) 
Seismic Effects 
Closeout of IE Bulletin 79-07: seismic stress analysis of safety- 
related piping, 11:13357 (R;US) 
Component fragilities. Data collection, analysis and 
interpretation, 11:13311 (R;US) 
Sensitivity Analysis 
Computer implementation of response theory, 11:15457 (B;US) 
Service Life 
The longevity of nuclear power systems, 11:13265 (J;US) 
Surveillance 


Some aspects of nuclear power plant surveillance, 11:13331 


(RA;XA) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTIONS 


See also FISSION 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
LEPTON REACTIONS 
PHOTONUCLEAR REACTIONS 


Cosmic Photons 
Experiment Pamir-3. Coplanar emission of high energy 
gamma-quanta at interaction of hadrons with nuclei of air 
atoms at energies above 10 to the 7th power GeV, 11:14932 
(RA;US) 
Multiplicity 
Characteristics of central collision events in Fe-nucleus 
interactions for 20 - 60 GeV/nucleon, 11:14925 (RA;US) 
Nucleus-nucleus interaction above several hundred GeV/n, 
11:14926 (RA;US) 
Particle Production 
Mechanism of anomalous nucleus-nucleus interactions at 
energies above 1 TeV/nucleon, 11:14929 (RA;US) 
Meson multiplicity in nucleus-nucleus collisions above 4 
GeV/amu, 11:14930 (RA;US) 
Response Functions 
Nuclear response function in the Mori formalism, 11:15231 
(J;US) 
Three-Dimensional Calculations 
Introduction to the physics of the HETC/LHI/SGS (High 
Energy Transport Code/Light-Heavy Ion/Spallation 
Gamma Source) radiation transport code. Final report, 
11:15242 (R;US) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SAFETY RESEARCH REACTOR (JAPAN) 
See NSRR REACTOR 
NUCLEAR SHIPS 
Personnel Monitoring 
Physical activity aboard nuclear submarines as messured by 
pedcometry. Interim report, 11:13308 (R;US) 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Excited States 
Structure of spin-isospin excitations in nuclei, 11:15222 
(R;DE;In German) 
Many-Body Problem 
Relativistic effects in nuclear many-body systems, 11:15213 
(R;US) 


ERA-11/7 / 216S 


Nuclear Models 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Twenty-first annual progress report, February 1, 
1985-January 31, 1986, 11:15166 (R;US) 

Research Programs 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Twenty-first annual progress report, February 1, 
1985-January 31, 1986, 11:15166 (R;US) 

NUCLEAR THEORY 
Hilbert Space 

Linear stochastic differential equations on the dual of a 
countably Hilbert nuclear space with applications to 
neurophysiology. Technical report, September 1984-August 
1985, 11:15295 (R;US) 

Product stochastic measures, multiple stochastic integrals and 
their extensions to nuclear space valued processes. Technical 
report, 1 September 1984-31 August 1985, 11:15211 (R;US) 

Stochastic Processes 

Linear stochastic differential equations on the dual of a 
countably Hilbert nuclear space with applications to 
neurophysiology. Technical report, September 1984-August 
1985, 11:15295 (R;US) 

Product stochastic measures, multiple stochastic integrals and 
their extensions to nuclear space valued processes. Technical 
report, 1 September 1984-31 August 1985, 11:15211 (R;US) 

NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
See also ENHANCED RADIATION WEAPONS 
Arms Control 

Monitoring bombers and cruise missiles for the purposes of 

arms control, 11:14439 (R;US) 
NUCLEI 


See also COSMIC NUCLEI 
DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 


Hadron Reactions 
How are particle production, nucleon emission and target 
fragment evaporation processes interrelated in hadron- 
nucleus collisions?, 11:14912 (RA;US) 
Nucleon-nucleus interactions from JACEE, 11:14904 (RA;US) 
Physical meaning of the multiplicities of emitted nucleons in 
hadron-nucleus collisions, 11:14911 (RA;US) 
Inelastic Scattering 
Inelastic electron scattering from nuclei, 11:15022 (J;US) 
Many-Body Problem 
Green functions in the microcanonical ensemble, 11:15215 
(RA;US) 
Nucleon Reactions 
Nucleon-nucleus interactions from JACEE, 11:14904 (RA;US) 
NUCLEON-NUCLEON INTERACTIONS 
Final-State Interactions 
Nucleon-nucleon final state interactions in NN->NN7, 
11:15086 (J;US) 
Inclusive Interactions 
Prompt neutrino production in inelastic proton-nucleus 
collisions at 400 GeV proton energy, 11:15035 (R;DE;In 
German) 
Many-Body Problem 
Calculation of the (A-h, p-h) Landau parameter g/sub A//sup 
prime/ from a many-body Hamiltonian including 7 and A 
degrees of freedom, 11:15226 (J;US) 
Particle Production 
Ringlike inelastic events in cosmic rays and accelerators, 
11:14921 (RA;US) 
Potentials 
Phenomenological neutron optical potential. Fine structure 
aspects, 11:15223 (R;GB) 
NUCLEON-NUCLEON POTENTIAL 
Potential Scattering 
Nucleon-nucleon interaction in the Soliton Bag Model, 
11:15064 (R;DE;In German) 
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NUCLEONS 


See also NEUTRONS 
PROTONS 


Decay 
Nonmesonic nucleon decay in nuclei, 11:15079 (J;US) 
Emission 
How are particle production, nucleon emission and target 
fragment evaporation processes interrelated in hadron- 
nucleus collisions?, 11:14912 (RA;US) 
Energy Spectra 
Effect of relative nuclear size on nucleus-nucleus interactions, 
11:14933 (RA;US) 
Flux Density 
Nucleon intensity in the atmosphere and the Pt distribution, 
11:14940 (RA;US) 
Lifetime 
Long-drift calorimeter modules for the Soudan 2 nucleon 
decay detector, 11:14215 (R;US) 
Nuclear Reactions 
Nucleon-nucleus interactions from JACEE, 11:14904 (RA;US) 
Particle Production 
Effect of relative nuclear size on nucleus-nucleus interactions, 
11:14933 (RA;US) 
Three-Body Problem 
Nucleon-deuteron doublet scattering lengths with three- 
nucleon potentials, 11:15137 (J;US) 
Transverse Momentum 
Nucleon intensity in the atmosphere and the Pt distribution, 
11:14940 (RA;US) 
NUCLEOTIDES 
Biosynthesis 
Site-specifically modified oligodeoxyribonucleotides as 
templates for Escherichia coli DNA polymerase I, 11:14627 
(J;US) 


Recy 


cling 
Danger to violate the nutrient balance of the forest sites by full 
or whole tree harvesting, 11:12970 (RA;AT) 
Removal 
Ecological effects of the intensive harvesting of fuel wood, 
11:12971 (RA;AT) 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE RESERVATION 
Ecology 
Competition and coexistence of small mammals in an East 
Tennessee pine plantation, 11:14518 (J;US) 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPANTS 
Mortality 
Compatibility of passive solar structures with criteria for 
neutron bomb survivability, 11:13036 (RA;US) 
OCEAN CURRENTS 
See WATER CURRENTS 
OCEAN THERMAL POWER PLANTS 
Feasibility Studies 
Study of small scale solar pond/OTEC (SPOTEC) power 
systems, 11:13011 (RA;US) 
Heat Exchangers 
Results of in-situ biofouling control, and corrosion test at 
Punta Tuna, Puerto Rico and its significance on OTEC heat 
exchanger design, 11:13012 (RA;US) 
OCEANOGRAPHY 
Data Acquisition Systems 
Application of ODAS data in wave modelling, 11:14753 
(RA;NO) 
Automatic weather station for oil platforms, 11:14755 (RA;NO) 
COST-43. A review of the past, a look to the future, 11:14759 
(RA;NO) 


OFFSHORE DRILLING 
Environmental impacts 


Development of an integrated telemetring 
oceanographic/meteorological data buoy, 11:14752 (RA;NO) 

Experience with oceanographic buoys in remote areas, 
11:14758 (RA;NO) 

Network of data buoys in the USA, 11:14761 (RA;NO) 

ODAS technology, 11:14754 (RA;NO) 

Proceedings of Seminar on ODAS Technology. (COST-43 
Tech. Doc. No. 100), 11:14750 (R;NO) 

Regional operational drifting buoy network, 11:14760 (RA;NO) 

Sensor chain for real-time collection of oceanographic data, 
11:14757 (RA;NO) 

Meetings 

Proceedings of Seminar on ODAS Technology. (COST-43 

Tech. Doc. No. 100), 11:14750 (R;NO) 


OCEANS 


See SEAS 


OCONEE-1 REACTOR 


Oconee, South Carolina, USA 
Pressure Vessels 
Vessel Integrity Simulation Analysis (VISA) code sensitivity 
study, 11:13236 (R;US) 


OFF-GAS SYSTEMS 


Concept of off-gas purification in reprocessing plants, 11:12831 
(TG;US) 
Air Pollution Abatement 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
Desulfurization 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
Iodine 129 
Characterization of compounds containing iodine, 11:12746 
(RA;DE;In German) 
Process 


Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 


OFFICE BUILDINGS 


Capitalized Cost 
Configuration analysis: an energy and first cost analysis of a 
large office building, 11:13445 (RA;US) 
Combustion Products 
Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 
Energy Consumption 
Configuration analysis: an energy and first cost analysis of a 
large office building, 11:13445 (RA;US) 
Indoor Air Pollution 
Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 
Solar Cooling Systems 
Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 
Solar Heating Systems 
Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 
Solar Water Heaters 
Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 


Time-dependent, two-dimensional model for predicting the 
distribution of drilling muds discharged to shallow water, 
11:12675 (R;US) 

Environmental Impacts 

Long-term effects of offshore oil and gas development: an 
assessment and a research strategy. Final report, 11:12702 
(R;US) 





OFFSHORE DRILLING 
Health Hazards 


Health Hazards 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Water Pollution 
National marine pollution program: catalog of federal projects 
FY 1984 update. Appendix No. 2, 11:14585 (R;US) 
OFFSHORE PLATFORMS 
Includes gravity or fixed, floating, and towed platforms. 
Bench-Scale Experiments 
Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 
Construction 
Oil drilling and oil production platforms in Arctic Regions, 
11:12679 (R;FI;In Finnish) 
Fire Resistance 
Aluminium in offshore constructions: Fire protection, 11:13926 
(R;NO) 
Ice 
Mobile platform stability (MOPS). Subproject 02 - icing 
(MOPS report No. 15), 11:12686 (R;NO) 
Mobile Platform Stability. MOPS subproject 02-Icing (MOPS 
Report No. 7), 11:12687 (R;NO) 
Modular Structures 
Resource assessment by production of offshore module- 
structures, 11:14010 (R;NO;In Norwegian) 
On-Site Power Generation 
Simultaneous synthesis and economic optimization of the 
power system on a production platform, 11:12676 (R;NO;In 
Norwegian) 
Safety 
Annual report 1984. [Norwegian Petroleum Directorate], 
11:12668 (R;NO;In Norwegian) 
Stability 
Mobile platform stability (MOPS). Subproject 02 - icing 
(MOPS report No. 15), 11:12686 (R;NO) 
Mobile Platform Stability. MOPS subproject 02-Icing (MOPS 
Report No. 7), 11:12687 (R;NO) 
Towers 
Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 
OFFSHORE SITES 
Evaluation 
Wind power stations off the Swedish coast. Some proposed 
locations, 11:13173 (R;SE) 
OIL BURNERS 
Nozzles 
Supply nozzles for rotary cup burners, 11:13992 (R;DK;In 
Danish) 
OIL FIELDS 
Standardized Terminology 
Oil and Gas Field Code Master List, 1985 (Contains glossary), 
11:13412 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SAND PROCESSING PLANTS 
Control Systems 
Technology in oil sands success, 11:12733 (RA;US) 
Equipment 
Technology in oil sands success, 11:12733 (RA;US) 
OIL SHALE PROCESSING PLANTS 
Sulfur Dioxide 
EPA (Environmental Protection Agency) oil-shale research 
activities, 11:12737 (R;US) 
Waste Disposal 
EPA (Environmental Protection Agency) oil-shale research 
activities, 11:12737 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
See also BLACK SHALES 
Environmental Effects 
Sensitivity analysis applied to unsaturated flow modeling of a 
retorted oil shale pile, 11:14528 (J;US) 
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Strain-energy effects on dynamic fragmentation, 11:15266 
Hydraulic Transport 
Flow of crushed oil shale through circular orifices, 11:12739 
(J;CH) 
In-Situ Retorting 
Alkaline scrubbing of in-situ oil shale retort offgas at 
Geokinetics, 11:12735 (R;US) 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
Research Programs 
Lawrence Livermore National Laboratory oil shale project. 
Quarterly report, July-September 1985, 11:12738 (R;US) 
Retortin 
Development of a local void-defect model which accounts for 
yield losses caused by flow nonuniformities, 11:12740 
(BA;US) 
Lawrence Livermore National Laboratory oil shale project. 
Quarterly report, July-September 1985, 11:12738 (R;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Emergency Plans 
Evaluation of the oil spill emergency preparedness at 
Tromsoeflaket, 11:12705 (R;NO;In Norwegian) 
Evaluation of the oil spill emergency preparedness at 
Mongstad after the planned extension of the oil refinery 
(Norway), 11:12704 (R;NO;In Norwegian) 
Environmental Impacts 
Damage assessment: Environmental impact of oil from 
blowouts, 11:12703 (R;NO) 
Evaluation of the oil spill emergency preparedness at 
Tromsoeflaket, 11:12705 (R;NO;In Norwegian) 
Evaluation of the oil spill emergency preparedness at 
Mongstad after the planned extension of the oil refinery 
(Norway), 11:12704 (R;NO;In Norwegian) 
Ignition 
In-place burning of crude oil in broken ice: 1985 testing at 
OHMSETT (Oil and Hazardous Materials Simulated 
Environmental Test Tank), 11:14570 (R;US) 
OIL WELLS 
Caustic Flooding 
Chromatographic transport of alkaline buffers through 
reservoir rock, 11:12673 (R;US) 
Microemulsion Flooding 
Pulping byproducts as sacrificial agents in enhanced oil 
recovery by micellar flooding, 11:12682 (J;SE) 
Relief Valves 
Reliability of surface controlled subsurface safety valves, 
11:12678 (R;NO) 
Waterflooding 
Petroleum industry in Illinois, 1983. Oil and gas development. 
Waterflood operation, 11:12674 (R;US) 
OLEFINS 
See ALKENES 
OMEGA FACILITY 
Laser Targets 
Time-resolved x-ray line emission studies of thermal transport 
in multiple beam uv-irradiated targets, 11:15359 (R;US) 
OMEGA WEST REACTOR 
See OWR REACTOR 
ONIONS 
Radioactivity 
Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Jul. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14542 (RA;JP) 
ON-LINE CONTROL SYSTEMS 


Implementation of multivariable control algorithms for a Basic 
PEARL program library, illustrated by the example of a 
power plant unit, 11:13191 (R;DE;In German) 

tions 


Cperator information displays for normal operation and fault 
management of an advanced gas-cooled reactor, 11:13285 
(RA;XA) 
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ON-LINE MEASUREMENT SYSTEMS 
Experimental set-up for asymmetry determination in central 
region of inclusive reactions mp — m7°X at 40 GeV/c with 
polarized proton target, 11:14272 (RA;SU;In Russian) 


Measuring module based on the SM-3 computer for 
multiparameter study of the (n, p) and (n, a) reactions, 
11:14293 (R;SU;In Russian) 

Modernization of magnetic lens B-ray spectrometer for on-line 
experiments, 11:14289 (R;SU;In Russian) 


Measuring module based on the SM-3 computer for 
multiparameter study of the (n, p) and (n, a) reactions, 
11:14293 (R;SU;In Russian) 

Modernization of magnetic lens B-ray spectrometer for on-line 
experiments, 11:14289 (R;SU;In Russian) 


Manual for thickness measurements of targets by X-ray 
absorption, 11:14236 (R;BR;In Portuguese) 

Operator information displays for normal operation and fault 
management of an advanced gas-cooled reactor, 11:13285 


(RA;XA) 
ON-SITE POWER GENERATION 


ion 
Simultaneous synthesis and economic optimization of the 
power system on a production platform, 11:12676 (R;NO;In 
Norwegian) 
OPEC 
Organization of Petroleum Exporting Countries 
Energy Models 
A model of the world oil market with an OPEC cartel, 
11:12700 (J;GB) 
F 
A model of the world oil market with an OPEC cartel, 
11:12700 (J;GB) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Design 
Topometric interferometry, 11:13930 (RA;US) 
Converters 
Tunable resonant enhancement in nonlinear optical frequency 
mixing, 11:13953 (J;US) 
OPTICAL MICROSCOPES 
Performance 
Basic parameters of the mesooptical fourier transform 
microscope for nuclear research emulsion, 11:14295 (R;SU;In 
Russian) 
Spatial Resolution 
Event searching algorithms in mesooptical fourier transform 
microscope for nuclear research emulsion, 11:14294 (R;SU;In 
Russian) 
OPTICAL SPECTROMETERS 
Fiber 
High-pressure cell for luminescence studies of condensed 
phases at low temperatures, 11:14331 (J;US) 
Pressure Vessels 
High-pressure cell for luminescence studies of condensed 
phases at low temperatures, 11:14331 (J;US) 
OPTICAL SYSTEMS 
Design 


Hot section viewing system, 11:13583 (RA;US) 
ORDNANCE 
Detonations 
Computational investigation of the effect of shielding in 
mitigating shock initiation stimuli produced by impact, 
11:14427 (RA;US) 
OREGON 
Solar Equipment 
Communication and household solar technology in Oregon, 
11:12916 (RA;US) 
ORES 
See also URANIUM ORES 


Summary of the coal, ore, mineral, rock, and refractory 
standards issued by the National Bureau of Standards, 
11:13398 (R;US) 


ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 


See also CARBOXYLIC ACIDS 
PHOSPHINIC ACIDS 
Chemical Reactions 
Organic geochemistry of deep ground waters from the Palo 

Duro Basin, Texas: implications for radionuclide 

complexation, ground-water origin, and petroleum 

exploration, 11:14747 (R;US) 

ORGANIC COMPOUNDS 
See also AMINES 

AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
LIPIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 


A 
Prediction of selectivity for activated-carbon adsorption of 
trace organic (homologue) contaminants. Final report, 
September 1982-December 1984, 11:14575 (R;US) 
Air Pollution 
Experimental protocol for determining hydroxyl radical 
reaction rate constants for organic compounds: estimation of 
atmospheric reactivity. Interim report, 11:14466 (R;US) 
Summary of state VOC (volatile organic compound) 
regulations, 11:14512 (R;US) 
Atmospheric 
Atmospheric fates of organic chemicals: prediction of ozone 
and hydroxyl radical reaction rates and mechanisms. Final 
report, February 1982-February 1985, 11:14470 (R;US) 
Chemical Reactions 
Atmospheric fates of organic chemicals: prediction of ozone 
and hydroxyl radical reaction rates and mechanisms. Final 
report, February 1982-February 1985, 11:14470 (R;US) 
Experimental protocol for determining hydroxy] radical 
reaction rate constants for organic compounds: estimation of 
atmospheric reactivity. Interim report, 11:14466 (R;US) 
Harmonic Generation 
Organic materials for second harmonic generation. Final 
report, 11:14993 (R;US) 
Indoor Air Pollution 
Interlaboratory comparison of passive samplers for organic 
vapours with respect to their applicability to indoor air 
pollution monitoring: a pilot study, 11:14474 (R;US) 
Mass Spectroscopy 
Detection of organic pollutants by mass spectrometry, 11:14459 
(R;DE;In German) 
Pollutants 
Sorption dynamics of hydrophobic pollutants in sediment 
suspensions, 11:14580 (R;US) 
Toxicity 
Models for predicting the fate of synthetic chemicals in aquatic 
ecosystems, 11:14586 (R;US) 
Water Pollution 
Prediction of selectivity for activated-carbon adsorption of 
trace organic (homologue) contaminants. Final report, 
September 1982-December 1984, 11:14575 (R;US) 
ORGANIC MATTER 
Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 
See also PEAT 
Chemical Radiation Effects 
Role of ionizing radiation in geological processes of organic 
matter carbonification, 11:14746 (R;SU;In Russian) 


cling 
Symbiotically integrated organic recycling/renewable energy 
systems, 11:13013 (RA;US) 





ORGANIC NITROGEN COMPOUNDS 
Liquid Column Chromatography 


ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also NITROSO COMPOUNDS 
OXIMES 


PORPHYRINS 
Liquid Column Chromatography 
Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 
Mass 


Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 

ORGANIC OXYGEN COMPOUNDS 

Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 


See also DIOXIN 
EPOXIDES 
FURANS 
KETENES 
QUINONES 


Chemical Reactions 
Nature of oxygen functions in coals and their potential impact 
on co-processing, 11:12608 (RA;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also ener ACIDS 


Chemical Preparation 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
Crystal Structure 
Structure and thermal motion of phosphorylethanolamine at 
122 K from neutron diffraction, 11:13825 (J;DK) 
Molecular Structure 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
ORGANIC POLYMERS 


See also COPOLYMERS 
GRAFT POLYMERS 
PLASTIC FOAMS 
POLYETHYLENE GLYCOLS 
POLYOLEFINS 
RESINS 


Liquefaction 
Improved coal conversion in CO/water systems. Quarterly 
report No. 4, June 4-September 3, 1985 (Poly-1,7- 
naphthalenediol), 11:12542 (R;US) 
Effect 


Demonstration of a pyroelectric conversion power cycle with 
a polymer. Final report, October 1983-October 1984, 
11:13436 (R;US) 
ORGANIC SOLVENTS 
Comparative Evaluations 
Concepts for improved liquefaction of coal, 11:12569 (RA;US) 
Hydrogenation 
Coal liquefaction project in Japan: NEDOL process, 11:12564 
(RA;US) 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Saarberg coal liquefaction developments, 11:12567 (RA;US) 
Recycling 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Saarberg coal liquefaction developments, 11:12567 (RA;US) 
Solvent Properties 
Correlation of empirical and analytical measurements of 
solvent quality, 11:12557 (RA;US) 
Structural Chemical Analysis 
Correlation of empirical and analytical measurements of 
solvent quality, 11:12557 (RA;US) 
ORGANIC SULFUR COMPOUNDS 


See also BEDT-TiF 
SULFONES 


Adsorption 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
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hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
ion 

Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 

Desulfurization 

Transition metal catalysis of hydrogen shuttling in coal 
liquefaction. Quarterly technical progress report, June 1, 
1985-August 31, 1985, 11:12541 (R;US) 

Electron Microprobe Analysis 

Microanalytical studies of the distribution of organic sulfur in 

coal, 11:12609 (R;US) 
Infrared Spectra 

Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 

Nuclear Magnetic Resonance 

Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 

ORGANOMETALLIC COMPOUNDS 

For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 

Crystal Structure 

Neutron diffraction study at 37 K of sodium 
triaqua(ethylenediamine-tetraacetato)samarate(III) 
pentahydrate, Na[Sm(CioHi2N2Os)(H2O)s].5H2O, 11:13816 
(J;DK) 

Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF),NOs at 298 K and 125 K, 11:13817 (J;GB) 

Electrical Properties 

Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF)2NOs at 298 K and 125 K, 11:13817 (J;GB) 

Reduction 
One-electron reduction of nickel(IV) oxime complexes, 
11:13883 (J;GB) 
ORGDP 
Radioactive Effluents 
ORGDP uranium discharges, 11:12841 (R;US) 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
Microwave Radiation 
Ku-band radiation produced by a relativistic backward wave 
oscillator, 11:13982 (J;US) 
Phase Shift 
Phase stability of locked gyrotrons, 11:14056 (J;US) 
Phase Stability 
Phase stability of locked gyrotrons, 11:14056 (J;US) 
Stability 

Sideband instability in free-electron laser oscillators: effects of 
tapering and electron energy spread. Rept. No. 1 (Final), 1 
July 1984-28 February 1985, 11:13939 (R;US) 

OSMIUM ALLOYS 
Formation Heat 
Electron band theory predictions and the construction of phase 
diagrams (HfPt; TalIr; WOs.), 11:15261 (R;US) 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVENS 
Energy Conservation 

Development of energy efficient electrical household 
appliances. Progress report No. 5 for the period March 15, 
1983 to September 15, 1983, 11:13494 (R;DK) 
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OVERHEAD POWER TRANSMISSION 
Biological Effects 
Highlights of technical support to the Department of Energy, 
Electric Energy Systems Division, Electric Power and 
Transmission Programs. Final technical report, 1982-1985 
(Biological effects of fields from high-voltage ac and dc 
lines), 11:14738 (R;US) 
OWR REACTOR 
OWR/RTNS-II low exposure spectral effects experiment, 
11:13298 (R;US) 
OXIMES 
Reduction 
One-electron reduction of nickel(IV) oxime complexes, 
11:13883 (J;GB) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYCHLORIDES 
Chemical Preparation 
Alkali-metal intercalates of layered yttrium chloride oxide and 
their hydration reactions, 11:13810 (J;US) 
Crystal Structure 
Alkali-metal intercalates of layered yttrium chloride oxide and 
their hydration reactions, 11:13810 (J;US) 
OXYGEN 
Adsorption 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Fluorescence 
Laser-induced fluorescence spectroscopy and imaging of 
molecular oxygen in flames, 11:14333 (J;US) 
Photolysis 
Kinetic measurements on elementary fossil fuel combustion 
reactions over wide temperature ranges. Progress report, 
December 1, 1984-November 30, 1985, 11:13899 (R;US) 
Radiolysis 
Effect of pH on the conversion of Ozp to HO, 11:13867 
(RA;AU) 
Ultraviolet Spectra 
Laser-induced fluorescence spectroscopy and imaging of 
molecular oxygen in flames, 11:14333 (J;US) 
OXYGEN 16 REACTIONS 
Inclusive Interactions 
Azimuthal correlations between light particles emitted in '*O 
induced reactions on '2C and '*7 Au at 400 MeV, 11:15151 
(J;NL) 
Incomplete Fusion Reactions 
Linear and angular momentum transfer in the reactions of 310 
MeV *°0 with ‘Sm, 11:15180 (RA;US) 
Particle Production 
Subthreshold pion production at 20 MeV/nucleon, 11:15189 
(RA;US) 
Quasi-Fission 
Study of large angular momentum induced deformation of 
®7Ga, 11:15161 (RA;US) 
Symmetric splitting and deformation of **Ni, 11:15158 
Spallation 
Intermediate mass fragment emission, 11:15190 (RA;US) 
OXYGEN 16 TARGET 
Proton Reactions 
Spin-rotation parameter Q for 800 MeV proton elastic 
scattering from '*O, “Ca, and *Pb, 11:15150 (J;US) 
Spin-rotation parameter Q for elastic scattering of 800 MeV 
polarized protons from **O, “Ca, and ?°*Pb, 11:15136 
(R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Ton-Atom Collisions 
Observation of quadrupole and hexadecapole moments of the 
electronic charge cloud produced in electron-loss collisions, 
11:15016 (J;US) 


OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Chemical Reactions 
Atmospheric fates of organic chemicals: prediction of ozone 
and hydroxyl radical reaction rates and mechanisms. Final 
report, February 1982-February 1985, 11:14470 (R;US) 
Mutagenesis 
Microbiologic studies with ozone mutagenesis of ozone for 
Escherichia Coli, 11:14721 (R;US) 
OZONE LAYER 
Annual Variations 
Influences of galactic cosmic rays on atmospheric ozone, 
11:14873 (RA;US) 


P INVARIANCE 
Testing 

P or CP determination by sequential decays: Vi1V2 modes with 
decays into l-bar/sub A/1/sub B/ and/or q-bar/sub A/q/sub 
B/, 11:15097 (J;US) 

Simple tests for CP or P violation by sequential decays: V:1V2 
modes with decays into 1-bar/sub A/l/sub B/ and/or q- 
bar/sub A/q/sub B/, 11:15099 (J;US) 

PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 

PACIFIC OCEAN 
See also PUGET SOUND 


Definition and characterization of data needs to describe the 
potential effects of increased atmospheric CO2 on marine 
fisheries from the northeast Pacific Ocean, 11:14449 (R;US) 

PACKAGING 

Use of DOT Spec 7A Type A packaging in the USA: a study 
of shipper use of performance specification packaging, 
11:13922 (R;US) 

Information Systems 

Radioactive Materials Packaging (RAMPAC) Radioactive 
Materials Incident Report (RMIR). RAMTEMP users 
manual, 11:12753 (R;US) 

Performance 
Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 

PAEC 

See PHILIPPINE ATOMIC ENERGY COMMISSION 
PAH 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKS-1 REACTOR 

Paks, Tolna, Hungary 
Radiation Monitoring 

Airborne radioactive release monitoring at the PAKS nuclear 

power plant, 11:13295 (RA;AT) 
Radioactive Effluents 
Airborne radioactive release monitoring at the PAKS nuclear 
power plant, 11:13295 (RA;AT) 
PALAU ISLANDS 
See TRUST TERRITORY OF THE PACIFIC ISLANDS 
PALLADIUM 
Auger Electron Spectroscopy 

Layer-resolved shifts of photoemission and Auger spectra from 

physisorbed rare-gas multilayers, 11:13764 (J;US) 
Electronic Structure 

Layer-resolved shifts of photoemission and Auger spectra from 

physisorbed rare-gas multilayers, 11:13764 (J;US) 
Photoelectron Spectroscopy 

Layer-resolved shifts of photoemission and Auger spectra from 

physisorbed rare-gas multilayers, 11:13764 (J;US) 
Sorptive Properties 

Layer-resolved shifts of photoemission and Auger spectra from 

physisorbed rare-gas mu!tilayers, 11:13764 (J;US) 





PALLADIUM 107 TARGET 
Neutron Reactions 


PALLADIUM 107 TARGET 
Neutron Reactions 
Neutron capture measurements on fission product '°’Pd, 
11:15177 (J;US) 
PALLADIUM ISOTOPES 
E2-Transitions 
Determination of the neutron and proton effective charges in 
the quadrupole operator of nuclear collective models, 
11:15235 (J;US) 
PALO DURO BASIN 
Geochemistry 
Organic geochemistry of deep ground waters from the Palo 
Duro Basin, Texas: implications for radionuclide 
complexation, ground-water origin, and petroleum 
exploration, 11:14747 (R;US) 
Petroleum Deposits 
Organic geochemistry of deep ground waters from the Palo 
Duro Basin, Texas: implications for radionuclide 
complexation, ground-water origin, and petroleum 
exploration, 11:14747 (R;US) 
PAPER INDUSTRY 
Heat Recovery 
Recovery and re-use of energy from the effluents from the 
manufacture of paper pulp using a high temperature heat 
pump, 11:13561 (TG;GB) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC TROUGH COLLECTORS 


Efficiency 
SOLERAS - Solar Cooling Engineering Field Tests Project. 
Final report. Volume 1. Project summary, 11:13092 (R;US) 
PARABOLIC TROUGH REFLECTORS 
Installation 
Acrylic solar energy reflecting film - 3M BRAND ECP-244 
(formerly FEK-244), 11:13127 (RA;US) 
Optical Properties 
Acrylic solar energy reflecting film - 3M BRAND ECP-244 
(formerly FEK-244), 11:13127 (RA;US) 
PARAFFIN 
Latent Heat Storage 
Storage of fusion heat of a material adsorbed by a microporous 
material, 11:13377 (R;XE;In French) 
Production 
Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 
PARAFFINS 
See ALKANES 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 


See also BOLTZMANN EQUATION 
HAMILTON-JACOBI EQUATIONS 


Analytical Solution 
Solution methods for non-separable boundary value problems, 
11:15297 (RA;AT;In German) 
Numerical Solution 
Solution methods for non-separable boundary value problems, 
11:15297 (RA;AT;In German) 
PARTICLE BEAM FUSION ACCELERATOR 
Design 


Status of and plans for the PBFA II Facility, 11:15388 (R;US) 
Ton Sources 
Flashover lithium ion source development for large pulsed 
power accelerators, 11:15389 (R;US) 
Plasma Diagnostics 
Production and diagnosis of a lithium anode plasma source for 
intense ion beam diodes, 11:15408 (J;US) 
Plasma Production 
Production and diagnosis of a lithium anode plasma source for 
intense ion beam diodes, 11:15408 (J;US) 
Research 
Advances in light ion beams for inertial confinement fusion, 
11:15386 (R;US) 
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PARTICLE BEAMS 
Beam Currents 
Emittance growth caused by current variation in a beam- 
transport channel, 11:14088 (J;US) 
Beam Dynamics 
Beam breakup with smooth rapid current build-up, 11:14086 
GJ;US) 
Beam breakup with random initial displacement, 11:14087 
G;US) 
The chaotic dynamical aperture, 11:14092 (J;US) 
Width of nonlinear difference resonances, 11:14094 (J;US) 
Beam Emittance 
Emittance growth caused by current variation in a beam- 
transport channel, 11:14088 (J;US) 
Transverse emittance of a 2.0-MeV RFQ beam with high 
brightness, 11:14051 (J;US) 
Beam Transport 
Emittance growth caused by current variation in a beam- 
transport channel, 11:14088 (J;US) 
Cauchy Problem 
Analysis of the dynamic behavior of an intense charged- 
particle beam using the semigroup approach. Doctoral thesis, 
11:15296 (R;US) 
Chromatic Aberrations 
The dependence of single particle stability on net chromaticity 
in CESR, near Q/eta/ = 9 + 1/3, 11:14190 (J;US) 
Computerized Simulation 
Circular-beam ray tracing on a microcomputer, 11:14162 
(J;US) 
Control Theory 
Analysis of the dynamic behavior of an intense charged- 
particle beam using the semigroup approach. Doctoral thesis, 
11:15296 (R;US) 
Orbit Stability 
Theory of non-planar orbits, 11:14091 (J;US) 
Resonance 
Classification of half-integer resonance dynamics, 11:14093 
(J;US) 
Width of nonlinear difference resonances, 11:14094 (J;US) 
Stability 
Beam breakup with random initial displacement, 11:14087 
(J;US) 
The dependence of single particle stability on net chromaticity 
in CESR, near Q/eta/ = 9 + 1/3, 11:14190 (J;US) 
PARTICLE DECAY 
Composite Models 
Distinguishing a spin-0 technipion and an elementary Higgs 
boson: ViV2 modes with decays into I-bar/sub A/1/sub B/ 
and/or q-bar/sub A/q/sub B/, 11:15098 (J;US) 
PARTICLE INTERACTIONS 


See also HADRON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
QUARK-ANTIQUARK INTERACTIONS 


Charge Exchange 
Inelastic charge-exchange contribution constant at large X and 
superhigh energies, 11:14906 (RA;US) 
Grand Unified Theory 
Unification of interactions and diffractive processes, 11:14905 
(RA;US) 
Phase Space 
Phase space factors in multiparticle processes, 11:14922 
(RA;US) 
Scaling Laws 
General consequences of the violated Feynman scaling, 
11:14907 (RA;US) 


Wheeler-Feynman dynamics of spin-1/2 particles, 11:15073 
(;US) 
PARTICLE PRODUCTION 


Multiplicity distributions in interaction models used for cascade 
simulations, 11:14899 (RA;US) 
Cross Sections 
QCD-motivated description of very high energy particle 
interactions, 11:14897 (RA;US) 
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Spectra 
Japan - USSR joint emulsion chamber experiment at Pamir, 
11:14934 (RA;US) 
Multiplicity 
How are particle production, nucleon emission and target 
fragment evaporation processes interrelated in hadron- 
nucleus collisions?, 11:14912 (RA;US) 
Multiplicity distributions in interaction models used for cascade 
simulations, 11:14899 (RA;US) 
Physical meaning of the multiplicities of emitted nucleons in 
hadron-nucleus collisions, 11:14911 (RA;US) 
Scaling Laws 
General consequences of the violated Feynman scaling, 
11:14907 (RA;US) 
Space-Time Model 
Experimental study of the space-time development of the 
particle production process in hadron-nucleon collisions, 
using massive target nuclei as a detector, 11:14913 (RA;US) 
PARTICLE TRACKS 
Spatial Resolution 
Charged particle tracking in high multiplicity events at RHIC, 
11:14228 (RA;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also DROPLETS 
PARTICULATES 


Acceleration 
Preliminary results of velocities and deceleration of aluminum, 
magnesium, zirconium, tantalum, pyrofuze, and titanium 
particles burning in steam. Contractor report, December 
1984-May 1985, 11:14334 (R;US) 
Reactions 


Proposed mechanisms on the formation of acidic aerosols from 
precursors, 11:14491 (R;US) 
Velocity 
Preliminary results of velocities and deceleration of aluminum, 
magnesium, zirconium, tantalum, pyrofuze, and titanium 
particles burning in steam. Contractor report, December 
1984-May 1985, 11:14334 (R;US) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Abatement 
Nonmetallic mineral processing plants: background information 
for promulgated standards. Final report, 11:14572 (R;US) 


Particulate sulfur and chlorine in Arctic aerosols, Spring 1983, 
11:14500 (J;GB) 


Particulate control in geothermal injection, 11:13142 (J;US) 
Emission 
Flue gas emission from peat fuelled plants. A literature review, 
11:12625 (R;SE;In Swedish) 
Indoor Air Pollution 
Preliminary evaluation of a modified NBS PM 10 sampler for 
indoor particulate measurements, 11:14484 (R;US) 


Scattering 
Evaluation of the scattering matrix of an arbitrary particle 
using the coupled dipole approximation, 11:14615 (J;US) 
Size 


Particulate sulfur and chlorine in Arctic aerosols, Spring 1983, 
11:14500 (J;GB) 


Emission characterization of a 2-stroke heavy-duty diesel 
coach engine and vehicle with and without a particulate 
trap. Final report, 20 April 1982-28 May 1983, 11:13602 
(R;US) 
PARTONS 


Fragmentation 
Tests of models for parton fragmentation in e* e~ annihilation, 
11:15037 (R;US) 
Particle Interactions 
QCD-motivated description of very high energy particle 
interactions, 11:14897 (RA;US) 


PASSIVE SOLAR HEATING SYSTEMS 
Sun Shades 


PASSENGERS 
See OCCUPANTS 
PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 
Computerized Simulation 

SOLERAS - Saudi University Solar Cooling Laboratories 
Project: King Faisal University. Design analysis study. 
Volume 1. Design review report, data acquisition plan and 
experimental plan, 11:13102 (R;US) 

Design 

Passive solar options for commercial buildings, 11:13049 
(RA;US) 

SOLERAS - Saudi University Solar Cooling Laboratories 
Project: King Faisal University. Design analysis study. 
Volume 1. Design review report, data acquisition plan and 
experimental plan, 11:13102 (R;US) 

Market 

Commercial buildings solar market assessment report, 11:13053 

(RA;US) 
Performance 

Measured cooling performance of earth contact cooling tubes, 
11:13045 (RA;US) 

Predicting performance of prototypical sunspaces attached to 
typical residences in various climatic regions, 11:13026 
(RA;US) 

Test Facilities 
Passive solar test facility for Saudi Arabia, 11:13031 (RA;US) 
PASSIVE SOLAR HEATING SYSTEMS 
See also ROOF PONDS 


Impact of direct gain/indirect gain configurations on the 
interior: an analysis of glare, 11:13034 (RA;US) 
Passive solar options for commercial buildings, 11:13049 
(RA;US) 
Performance prediction of attached sunspaces, 11:13038 
(RA;US) 
Perspectives on multi-family passive solar design, 11:13018 
(RA;US) 
Monitoring 
Design and installation of an energy performance monitoring 
system for an attached sunspace, 11:13043 (RA;US) 
Operation 
Air core construction detailing, 11:13021 (RA;US) 
Performance 

[Passive solar commercial buildings design assistance and 
demonstration]. Final report, 11:13090 (R;US) 

Empirical validation using data from the SERI Class-A 
validation house, 11:13044 (RA;US) 

Instrumentation of the TERAD TAP: a TAPFLOW validation 
study and verification of the smoke test method, 11:13048 
(RA;US) 

Measured performance of a direct gain passive system 
compared to F-chart/SLR 2.1 results, 11:13041 (RA;US) 

Passive solar homes: owner involvement with solar system 
functioning and satisfaction, 11:13050 (RA;US) 

Passive solar Alaskan school. Final report, 11:13089 (R;US) 

Perspectives on multi-family passive solar design, 11:13018 
(RA;US) 

Predicting performance of prototypical sunspaces attached to 
typical residences in various climatic regions, 11:13026 
(RA;US) 

Revised renewable resource calculation procedures for the 
RCS program, 11:13056 (RA;US) 

Statistical analysis of passive solar superinsulated homes in 
Minnesota, 11:13047 (RA;US) 

Public Opinion 
Passive solar homes: owner involvement with solar system 
functioning and satisfaction, 11:13050 (RA;US) 
Solar Fraction 
Correction factor to f-chart predictions of active solar fraction 
in active-passive heating systems, 11:13039 (RA;US) 
Sun Shades 
Control strategies for automated venetian blinds used in 
daylighting multistory buildings, 11:13035 (RA;US) 





PASSIVE SOLAR HEATING SYSTEMS 
Temperature Measurement 


Temperature Measurement 
Evaluation of factors affecting heat flux sensors, 11:13079 


Passive solar test facility for Saudi Arabia, 11:13031 (RA;US) 
PATENTS 
Use only for items about patents, not for items which are patents. 
Ti Assessment 
Technology indicators based on patent data: three case studies. 
Phase 2 report. Development and application of indicators, 
11:13601 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Neutral Atom Beam Injection 
Charge-exchange measurements of beam ion thermalization in 
MHD-quiescent plasmas in the poloidal divertor experiment, 
11:15352 J;AT) 
PEAK LOAD 
Codes 
User’s Guide for Loss of Load Probability Program. Volume 
II. Department of Energy Office of Emergency 
Preparedness, 11:13422 (R;US) 
PEAK POWER 
See PEAK LOAD 
PEAT 


Production of coke from wood and peat with special emphasis 
on developing countries, 11:12584 (R;FI;FI) 
Production, combustion, gasification and coking of small sod 
peat, 11:12572 (R;FI;In Finnish) 
Combustion 
Emissions from peat combustion. Measurements at G-plant, 
Sandviken, 11:12662 (R;SE;In Swedish) 
Instrumentation, control and simulation of peat fuelled plants - 
the final report of the project, 11:13192 (R;FI;In Finnish) 
Power process for wet peat including recovery of the heat of 
formation of fuel moisture, 11:13998 (R;SE;In Swedish) 
Production, combustion, gasification and coking of small sod 
peat, 11:12572 (R;FI;In Finnish) 
Combustion Products 
Emission inventory of coal, peat and oil-fired power plants, 
11:14494 (R;SE;In Swedish) 
Flue gas emission from peat fuelled plants. A literature review, 
11:12625 (R;SE;In Swedish) 
Compressibility 
Characterization of the dewatering properties of peat, 11:12614 
(R;SE;In English and Swedish) 


Characterization of the dewatering properties of peat, 11:12614 
(R;SE;In English and Swedish) 


Production, combustion, gasification and coking of small sod 
peat, 11:12572 (R;FI;In Finnish) 


Admixture of lime in connection with deep rotary cultivation 
for short rotation energy forest, 11:12984 (R;SE;In Swedish) 


Liquefaction methods of solid fuels and their applications in 
Finland, 11:12885 (R;FI;In Finnish) 
Materials Handling 
Materials handling at peat fired plants. Concluding operational 
experiences, 11:12648 (R;SE;In Swedish) 
Moisture 
Power process for wet peat including recovery of the heat of 
formation of fuel moisture, 11:13998 (R;SE;In Swedish) 
Particle 
Characterization of the dewatering properties of peat, 11:12614 
(R;SE;In English and Swedish) 
Particle Size 
Characterization of the dewatering properties of peat, 11:12614 
(R;SE;In English and Swedish) 
Permeability 
Characterization of the dewatering properties of peat, 11:12614 
(R;SE;In English and Swedish) 
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Production 
Peat production follow-up and studies. Phase 2, 11:12635 
(R;SE;In Swedish) 
Production of milled peat for energy purpose. Literature study, 
11:12636 (R;FIFI) 
Production, combustion, gasification and coking of small sod 
peat, 11:12572 (R;FI;In Finnish) 
Quality Control 
Sampling on mires, 11:12628 (R;SE;In Swedish) 
Radionuclide Migration 


Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
Sampling 
Sampling on mires, 11:12628 (R;SE;In Swedish) 
Sorptive Properties 
Basic studies of the conditions of water absorption in peat. 
Progress report - March 1985, 11:12613 (R;SE;In Swedish) 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
Storage 
Production of milled peat for energy purpose. Literature study, 
11:12636 (R;FI;FI) 


Production of milled peat for energy purpose. Literature study, 
11:12636 (R;FI;FI) 
Water Removal 
Basic studies of the conditions of water absorption in peat. 
Progress report - March 1985, 11:12613 (R;SE;In Swedish) 
Characterization of the dewatering properties of peat, 11:12614 
(R;SE;In English and Swedish) 
PEATLANDS 
See WETLANDS 
PELLET INJECTION 
Computerized Control Systems 
Design and implementation of a control and data acquisition 
system for pellet injectors, 11:15365 (R;US) 
Data Acquisition Systems 
Design and implementation of a control and data acquisition 
system for pellet injectors, 11:15365 (R;US) 
PENDULUMS 
Bench-Scale Experiments 
Pendulum: Rich physics from a simple system, 11:15283 (J;US) 
PENNSYLVANIA 
Acid Mine Drainage 
Adsorption of heavy metals on sediments in streams receiving 
acid mine drainage. Completion report, 11:14583 (R;US) 
Air Pollution 
Evaluation and application of the Urban Airshed Model in the 
Philadelphia air-quality-control region, 11:14480 (R;US) 
Industrial Wastes 
Evaluation and application of the Urban Airshed Model in the 
Philadelphia air-quality-control region, 11:14480 (R;US) 
PENNSYLVANIA STATE UNIVERSITY RESEARCH RE 
See PSTR REACTOR 
PENTACENE 
Friedel-Crafts Reaction 
Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTAMETHYLENEIMINES 
See PIPERIDINES 
PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 


Report on the high resolution spectrometer at PEP, 11:14212 
(BA;US) 
PEPTIDE HYDROLASES 
Code number 3.4. 
Precursor 
Yeast pheromone precursor convertase is a calpain-like 
endopeptidase specific for cleaving at pairs of basic residues, 
11:14620 (R;DK) 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
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PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also MEDICAL PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


Biological Radiation Effects 

Accidental irradiation by '*Ir of activity of 296 GBgq (8 Ci), 

11:14678 (RA;AT) 
Chromosomal Aberrations 

Accidental irradiation by '*Ir of activity of 296 GBgq (8 Ci), 

11:14678 (RA;AT) 
Radiation Accidents 

Accidental irradiation by '*Ir of activity of 296 GBq (8 Ci), 

11:14678 (RA;AT) 
Radiation Doses 

Preliminary radiation dose assessment to WIPP waste handling 

personnel, 11:12843 (R;US) 
Training 

Bonneville Power Administration's Solar Water Heating 

Workshops Pilot Program, 11:13054 (RA;US) 
PERSONNEL DOSIMETRY 
Dosemeters 

Design of the passive personal dosimeter for miners using an 
allyl diglycol carbonate plastic. Phase 1. Basic and feasibility 
study, 11:14671 (R;CA) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERU 
Renewable Energy Sources 

Resource inventory and policy recommendations for renewable 

energy development in Peru, 11:13030 (RA;US) 
PETN 
Detonations 

Detonation temperature of nitromethane and some solid high 
explosives, 11:14376 (RA;US) 

Laser as a tool in sensitivity testing of explosives, 11:14345 
(RA;US) 

Measurement of detonation temperature of condensed 
explosives with two color-optical fiber pyrometer, 11:14377 
(RA;US) 

Real time analysis of PETN detonation products, 11:14389 
(RA;US) 

Three-dimensional hydrodynamic hot-spot model, 11:14383 
(RA;US) 

Time-resolved spectroscopic studies of detonating 
heterogeneous explosives, 11:14388 (RA;US) 

PETROLEUM 

Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 

ete. 
Allocations 
Oil crises - Supply, laws and pricing, 11:12699 (R;SE;In 
Swedish) 
Energy Models 
Crude oil trading and pricing. Final report, 11:12698 (R;US) 
Hydrocracking 

VEGA-COMBI-cracking process for upgrading heavy oil and 

bitumen (Coprocessing), 11:12734 (RA;US) 
Hydrogenation 

Combined processing of coal and heavy resids. Progress 

report, July 16-October 15, 1985, 11:12536 (R;US) 
Imports 

Emerging trends in US refining and petroleum product trade: 

implications for energy security policy, 11:12697 (R;US) 
Market 

Crude oil trading and pricing. Final report, 11:12698 (R;US) 

Petroleum Marketing Monthly, October 1985 (Glossary), 
11:12694 (R;US) 

Petroleum Marketing Monthly, November 1985, 11:12695 
(R;US) 

Performance Testing 
Oil agglomeration of low rank coals, 11:12644 (RA;US) 
Prices 
Crude oil trading and pricing. Final report, 11:12698 (R;US) 
Uncertainty in future oil price predictions, 11:12690 (R;NO) 


PETROLEUM PRODUCTS 
Well Drilling 


Refining 
Emerging trends in US refining and petroleum product trade: 
implications for energy security policy, 11:12697 (R;US) 
Use of non-coal-derived heavy solvents in direct coal 
liquefaction, 11:12547 (RA;US) 
Supply and Demand 
Monthly Energy Review, October 1985, 11:12692 (R;US) 
Supply Disruption 
Oil crises - Supply, laws and pricing, 11:12699 (R;SE;In 
Swedish) 
Short- and long-run effects of oil supply disruptions. An 
integrative assessment. Final report, 11:12696 (R;US) 
Trade 
Crude oil trading and pricing. Final report, 11:12698 (R;US) 
Transport 
Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 
Exploration 

Environmental impact of arctic buildings, 11:12706 (R;FI;In 
Finnish) 

Organic geochemistry of deep ground waters from the Palo 
Duro Basin, Texas: implications for radionuclide 
complexation, ground-water origin, and petroleum 
exploration, 11:14747 (R;US) 

Lithology 

Facies architecture and production characteristics of 
Strandplain Reservoirs in the Frio Formation, Texas, 
11:12669 (R;US) 

Offshore Drilling 

Long-term effects of offshore oil and gas development: an 
assessment and a research strategy. Final report, 11:12702 
(R;US) 

Resource Assessment 

Facies architecture and production characteristics of 
Strandplain Reservoirs in the Frio Formation, Texas, 
11:12669 (R;US) 

Stratigraphy 

Facies architecture and production characteristics of 
Strandplain Reservoirs in the Frio Formation, Texas, 
11:12669 (R;US) 

PETROLEUM INDUSTRY 
Construction 

Environmental impact of arctic buildings, 11:12706 (R;FI;In 

Finnish) 
Environmental Effects 

Environmental impact of arctic buildings, 11:12706 (R;FI;In 

Finnish) 
Environmental Impacts 

Environmental impact of arctic buildings, 11:12706 (R;FI;In 

Finnish) 
F 

A model of the world oil market with an OPEC cartel, 

11:12700 (J;GB) 
Market 

A model of the world oil market with an OPEC cartel, 
11:12700 (J;GB) 

Performance profiles of major energy producers, 1984 
(Contains glossary), 11:12693 (R;US) 

Prices 

A model of the world oil market with an OPEC cartel, 

11:12700 (J;GB) 
Well Drilling 

Petroleum industry in Illinois, 1983. Oil and gas development. 

Waterflood operation, 11:12674 (R;US) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 
GAS OILS 
GASOLINE 
KEROSENE 
LIQUEFIED PETROLEUM GASES 





Emerging trends in US refining and petroleum product trade: 
implications for energy security policy, 11:12697 (R;US) 


Microbial problems in connection with storage of jet fuel in 
rock caverns, Development of a process for purification of 
corrosive jet fuel), 11:12689 (R;US;SW) 


Emerging trends in US refining and petroleum product trade: 
implications for energy security policy, 11:12697 (R;US) 
PETROLEUM REFINERIES 
Process Control 
Sequential algorithm for decoupling of large interconnected 
chemical plants, 11:13912 (R;US) 


Sequential algorithm for decoupling of large interconnected 
chemical plants, 11:13912 (R;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 
Hydrogenation 
Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985, 11:12536 (R;US) 


Coal liquefaction by coal/oil co-processing, 11:12556 (RA;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHASE SPACE 
Conservation Laws 
Phase space factors in multiparticle processes, 11:14922 
(RA;US) 
PHENOL 
Photochemical Reactions 
Production of phenol from benzene using solar energy, 
11:13830 (RA;AU) 
Production 


Production of phenol from benzene using solar energy, 
11:13830 (RA;AU) 


See STYRENE 
PHILIPPINE ATOMIC ENERGY COMMISSION 
Research Programs 
Philippine Atomic Energy Commission Activities in 1984, 


P 


Evidence for soliton-phonon interaction in trans-polyacetylene: 
temperature and frequency dependence of electron spin- 
lattice relaxation data, 11:13812 (J;US) 

PHOSPHATE GLASS 


Modeling laser damage caused by platinum inclusions in laser 
glass (Nd-doped phosphate), 11:13946 (R;US) 
PHOSPHINIC ACIDS 
Solvent 
Determination of the equilibrium constants of 
organophosphorus liquid-liquid extractants by inductively 
coupled Plasma-Atomic Emission Spectroscopy, 11:13823 
(J;US) 
PHOSPHODIESTERASES 
Code number 3.1.4. 
B 
Characterization of cultured rat oligodendrocytes proliferating 
in a serum-free, chemically defined medium, 11:14633 (J;US) 
PHOSPHORIC ACID 
Solvent Properties 
Determination of the equilibrium constants of 
organophosphorus liquid-liquid extractants by inductively 
coupled Plasma-Atomic Emission Spectroscopy, 11:13823 
(J;US) 
PHOSPHORITES 
Activation Analysis 
Study of trace metals in phosphorite by instrumental neutron 
activation analysis, 11:13786 (R;BR;In Portuguese) 
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PHOSPHORUS 
Fluorescence 
Raman shifted, laser excited atomic fluorescence in an 
inductively coupled plasma, 11:13790 (R;US) 
PHOSPHORUS 32 
Tracer T 
Site-specifically modified oligodeoxyribonucleotides as 
templates for Escherichia coli DNA polymerase I, 11:14627 
(J;US) 
PHOSPHORUS IONS 
Electron-Ion Collisions ; 
Dielectronic recombination measurements of P**, S*, and 
Cl*, 11:15010 (J;US) 
PHOTOCHEMICAL ENERGY STORAGE 
Feasibility Studies 
Electrochemical photovoltaic and photoelectrochemical 
storage cells based on II-VI polycrystalline thin film 
materials, 11:12952 (RA;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Biphotonic origin of chlorophyll-a catalyzed water photolysis, 
11:12953 (RA;US) 
Methanol production from carbon dioxide and water vapor in 
a photochemical reactor, 11:12954 (RA;US) 
Quantum Efficiency 
Electrochemical photovoltaic and photoelectrochemical 
storage cells based on II-VI polycrystalline thin film 
materials, 11:12952 (RA;US) 
PHOTOGRAPHIC EMULSIONS 
Photosensitivity 
Highly sensitive x-ray films to detect electron showers in the 
100 GeV region, 11:14944 (RA;US) 
PHOTOGRAPHIC FILM DETECTORS 
Light Emitting Diodes 
Light modules in track chamber data box, 11:14284 (R;SU;In 
Russian) 
Readout Systems 
Real-time angular scanning special processor, 11:14296 
(R;SU;In Russian) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
PHOTONS 


PHOTON TRANSPORT 
Computer Codes 
BERMUDA-1DG: a one-dimensional photon transport code, 
11:15245 (R;JP;In Japanese) 
PHOTON-ELECTRON INTERACTIONS 
Seminar on y-y physics, 11:15067 (R;FR) 
Deep Inelastic Scattering 
Final state analysis in single-tag deep inelastic electron-photon 
scattering, 11:15040 (RA;FR) 
Measurement of deep inelastic electron scattering off virtual 
photons, 11:15044 (RA;FR) 
Radiative correction in a deep inelastic electron-photon 
scattering experiment, 11:15042 (RA;FR) 
Final-State Interactions 
Spin asymmetry in ye — e* 2 jets: a laboratory for final state 
interactions, 11:15070 (RA;FR) 
Radiative Corrections 
Radiative correction in a deep inelastic electron-photon 
scattering experiment, 11:15042 (RA;FR) 
PHOTON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 
High energy photoproduction of high Psub(T) photons, 
11:15041 (RA;FR) 
PHOTON-PHOTON INTERACTIONS 
Final state analysis in single-tag deep inelastic electron-photon 
scattering, 11:15040 (RA;FR) 
Seminar on ~-y physics, 11:15067 (R;FR) 
Status of the photon-photon physics with DM2 at DCI, 
11:15043 (RA;FR) 
Two photon physics at RHIC, 11:15055 (RA;US) 
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Cross Sections 
Experimental predictions of lattice and perturbative quantum 
chromodynamics, 11:15112 (J;US) 
Lattice and perturbative QCD analysis of exclusive processes, 
11:15083 (J;US) 
Final-State Interactions 
Spin asymmetry in ye — e* 2 jets: a laboratory for final state 
interactions, 11:15070 (RA;FR) 
Radiative Corrections 
Role of the five-point function in radiative corrections to two 
photon physics, 11:15069 (RA;FR) 
Scattering 
Evidence for hard scattering in untagged photon-photon 
collisions, 11:15039 (RA;FR) 
PHOTONS 
See also COSMIC PHOTONS 
Pair Production 
Direct-photon pair production (revised version), 11:15068 
(RA;FR) 
Structure Functions 
Measurement of deep inelastic electron scattering off virtual 
photons, 11:15044 (RA;FR) 
PHOTONUCLEAR REACTIONS 
Fragmentation 
Two-body photodisintegration of ‘He in the 100-360 MeV 
region, 11:15141 (J;US) 
Photoproduction 
Kaon photoproduction operator for use in nuclear physics, 
11:15142 (J;US) 
PHOTOSYNTHETIC BACTERIA 
Biological Evolution 
Eubacteria, halobacteria, and the origin of photosynthesis: the 
photocytes, 11:14658 (J;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Performance 
Energy prediction using NOCT-based photovoltaic reference 
conditions, 11:12966 (RA;US) 
Power Generation 
Energy prediction using NOCT-based photovoltaic reference 
conditions, 11:12966 (RA;US) 
Quantum Efficiency 
Electrochemical photovoltaic and photoelectrochemical 
storage cells based on II-VI polycrystalline thin film 
materials, 11:12952 (RA;US) 
Research Programs 
Options and priorities in photovoltaic cell R & D, 11:12967 
(RA;US) 
Technology Assessment 
Options and priorities in photovoltaic cell R & D, 11:12967 
(RA;US) 
PHOTOVOLTAIC CONVERSION 
Technology Assessment 
Technology indicators based on patent data: three case studies. 
Phase 2 report. Development and application of indicators, 
11:13601 (R;US) 
PHOTOVOLTAIC POWER PLANTS 
Comparative Evaluations 
Practical aspects of photovoltaic technology, applications and 
cost (revised). Final Report, 11:13002 (R;US) 
Cost 
Photovoltaic efficiency as a criterion for the design of solar 
powerstations, 11:12976 (R;DE;In German) 


Technique for preliminary analysis and sizing of photovoltaic - 
thermal (PV-T) systems and associated components, 
11:12995 (RA;US) 

Economic Analysis 

Practical aspects of photovoltaic technology, applications and 

cost (revised). Final Report, 11:13002 (R;US) 
Energy Yield 

Photovoltaic efficiency as a criterion for the design of solar 

powerstations, 11:12976 (R;DE;In German) 
Feasibility Studies 

Electricity production for rural communities in the developing 

world: a comparative analysis, 11:12965 (RA;US) 


PHOTOVOLTAIC POWER SUPPLIES 


Technique for preliminary analysis and sizing of photovoltaic - 
thermal (PV-T) systems and associated components, 
11:12995 (RA;US) 

Field Tests 

DOE and AID stand-alone photovoltaic activities: a status 

report, 11:12961 (RA;US) 
Installation 

Remote PV powered medical systems: installation and 

operation in Guyana, 11:12964 (RA;US) 
Cost 

Analysis of the economics of photovoltaic-diesel-battery 

energy systems for remote applications, 11:12963 (RA;US) 


Remote PV powered medical systems: installation and 
operation in Guyana, 11:12964 (RA;US) 
Performance 
Analysis of the economics of photovoltaic-diesel-battery 
energy systems for remote applications, 11:12963 (RA;US) 
Practical aspects of photovoltaic technology, applications and 
cost (revised). Final Report, 11:13002 (R;US) 
Assessment 


T 
DOE and AID stand-alone photovoltaic activities: a status 
report, 11:12961 (RA;US) 
Practical aspects of photovoltaic technology, applications and 
cost (revised). Final Report, 11:13002 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Demonstration Programs 
Social impact of the Tangaye (Upper Volta) photovoltaic 
demonstration, 11:12962 (RA;US) 


Residential applications of photovoltaics in the United States, 
11:12951 (RA;US) 
Texas Instruments Solar Energy System: electric power system 
design, 11:12999 (RA;US) 
Economic Analysis 
Comparison of flat plate and line concentration/tracking PV 
systems at sites in Hawaii, 11:12997 (RA;US) 
Field Tests 
DOE and AID stand-alone photovoltaic activities: a status 
report, 11:12961 (RA;US) 
Flat Plate Collectors 
Value of tracking for flat-panel photovoltaic collectors, 
11:12991 (RA;US) 
Fresnel Lens 
Performance analysis of a third-generation linear Fresnel lens 
passively cooled photovoltaic collector, 11:12998 (RA;US) 
Interconnected Power Systems 
Interconnecting photovoltaic systems to the utility grid, 
11:12993 (RA;US) 


Status report on a solar photovoltaic concentrating energy 

system for a hospital in Hawaii, 11:13073 (RA;US) 
Performance 

Comparison of flat plate and line concentration/tracking PV 
systems at sites in Hawaii, 11:12997 (RA;US) 

Comparison of predicted and measured energy production for 
eight residential photovoltaic prototypes, 11:12992 (RA;US) 

Residential applications of photovoltaics in the United States, 
11:12951 (RA;US) 

Status report on a solar photovoltaic concentrating energy 
system for a hospital in Hawaii, 11:13073 (RA;US) 

Texas Instruments Solar Energy System: electric power system 
design, 11:12999 (RA;US) 

Thermal performance of the FSEC PV house under closed 
conditions - BLAST predictions versus measurements, 
11:12994 (RA;US) 

Performance Testing 

Outdoor testing of the Texas Instruments solar energy system, 

11:12996 (RA;US) 
Power Generation 

Comparison of predicted and measured energy production for 

eight residential photovoltaic prototypes, 11:12992 (RA;US) 


Social impact of the Tangaye (Upper Volta) photovoltaic 
demonstration, 11:12962 (RA;US) 





PHOTOVOLTAIC POWER SUPPLIES 
Solar Collectors 


Solar Collectors 
Evaluation of actively cooled concentrating photovoltaic 
systems for combined photovoltaic-thermal applications, 
11:13000 (RA;US) 
Performance analysis of a third-generation linear Fresnel lens 
passively cooled photovoltaic collector, 11:12998 (RA;US) 
Assessment 


T 
DOE and AID stand-alone photovoltaic activities: a status 
report, 11:12961 (RA;US) 
PHYSICAL RADIATION EFFECTS 


Experimental and theoretical investigation of functional 
dependencies of rapid annealing. Technical report, May- 
December 1970, 11:12946 (R;US) 

Reviews 

Evolution of phase microstructure during irradiation, 11:13635 
(R;US) 

PIERCE ELECTRON GUNS 
Computerized Simulation 
Plasma theory and simulation. Third and fourth quarter 
progress report, July 1-December 31, 1984, 11:15311 (R;US) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 


See ANIMAL CELLS 
PIGMENTS 


PIGMENTS 


See also HEMOGLOBIN 
RHODOPSIN 


Energy Transfer 
Energy transfer and distribution in the red alga Prophyra 
perforata studied using picosecond fluorescence 
spectroscopy, 11:12988 (J;NL) 
Fluorescence Spectroscopy 
Energy transfer and distribution in the red alga Prophyra 
perforata studied using picosecond fluorescence 
spectroscopy, 11:12988 (J;NL) 
PIGS 
See SWINE 
PINES 
Liming 
Liming and forest production - literature review and revision 
of Swedish liming experiments, 11:14728 (R;SE;In Swedish) 
Plant Growth 
Liming and forest production - literature review and revision 
of Swedish liming experiments, 11:14728 (R;SE;In Swedish) 
PION MINUS REACTIONS 
Elastic Scattering 
Study of two-charged body hadronic scattering, induced on 
protons by a beam of 7p, K~, anti p, between 3 and 12 
GeV/c, wih a scattering angle near 90° cm, 11:15038 
(R;FR;In French) 
Quasi-Free Reactions 
Pion-induced pion production on the deuteron, 11:15138 (J;US) 
PION MINUS-PROTON INTERACTIONS 
Elastic Scattering 
Analyzing power for 7~ p elastic scattering in the energy 
region of the Roper resonance, 11:15047 (J;US) 
Multiple Production 
Experimental set-up for asymmetry determination in central 
region of inclusive reactions 7p — 24°X at 40 GeV/c with 
polarized proton target, 11:14272 (RA;SU;In Russian) 
Partial Waves 
Analyzing power for 7 p elastic scattering in the energy 
region of the Roper resonance, 11:15047 (J;US) 
PION PLUS REACTIONS 
Breakup Reactions 
ar* d—»7* pn reaction as a test of relativistic Faddeev theories: 
Differential cross section, 11:15140 (J;US) 


Triple-differential cross sections of the (7*,pp) reaction on 
lithium isotopes, 11:15146 (J;US) 
Charge-Exchange Reactions 
Pion single charge exchange angular distributions at T/sub 77/ 
= 48 MeV, 11:15160 (J;US) 
Inelastic Scattering 
Low energy 7* inelastic scattering from nuclei to the 
continuum, 11:15149 (J;US) 
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Quasi-Free Reactions 
Pion-induced pion production on the deuteron, 11:15138 (J;US) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Angular Distribution 

Anuglar distribution of shower particles produced in the 
collisions of 20-GeV/c and 300-GeV negative pions with 
emulsion nuclei, 11:14946 (RA;US) 

Mean Free Path 

Measurements of hadron mean free path for particle-producing 

collisions in nuclear matter, 11:14917 (RA;US) 
Scaling Laws 

Anuglar distribution of shower particles produced in the 
collisions of 20-GeV/c and 300-GeV negative pions with 
emulsion nuclei, 11:14946 (RA;US) 

PIONIC ATOMS 
Line Widths 

Study of nuclear charge distributions by muonic x rays. Final 

report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
PION-NUCLEON INTERACTIONS 
Flavor Model 

Hadron dynamics in the three-flavor Skyrme model, 11:15074 
(J;US) 

Inclusive Interactions 

Ksup(* +-)(892) production in 7~ N interactions at 200 GeV/c, 
11:15053 (J;NL) 

Pion structure as observed in the reaction 7~ N->p* p~ X at 80 
GeV/c, 11:15048 (J;US) 

PION-PION INTERACTIONS 
Correlation Functions 
Coherence and Coulomb effects on pion interferometry, 
11:15085 (J;US) 
PIONS 
See also COSMIC PIONS 
PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
Energy Spectra 

Effect of relative nuclear size on nucleus-nucleus interactions, 

11:14933 (RA;US) 
Form Factors 

Experimental predictions of lattice and perturbative quantum 
chromodynamics, 11:15112 (J;US) 

Lattice and perturbative QCD analysis of exclusive processes, 
11:15083 (J;US) 

Particle Production 

Effect of relative nuclear size on nucleus-nucleus interactions, 
11:14933 (RA;US) 

Phi-meson and Chiral-mass-meson production in heavy-ion 
collisions as potential probes of quark-gluon-plasma and 
Chiral symmetry transitions, 11:14918 (RA;US) 

Particle Structure 

Pion structure as observed in the reaction 7p N>p* p- X at 80 

GeV/c, 11:15048 (J;US) 
PIONS MINUS 
Particle Production 

Dependence of 7 meson cumulative production cross sections 
in proton-nuclear collisions, 11:15127 (RA;SU;In Russian) 

Pion-induced pion production on the deuteron, 11:15138 (J;US) 

PIONS NEUTRAL 
Radiative Decay 
Anomalies, 11:15063 (R;US) 
PIONS PLUS 
Particle Production 
Pion-induced pion production on the deuteron, 11:15138 (J;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Fractures 
Review of key predictive methods for the ductile unstable 
fracture in LWR pressure boundary piping, 11:13225 
(R;JP;In Japanese) 
Planning 
Influence of the market on the choice of the extension of 
pipelines. A study performed by Swedegas AB, 11:12717 
(R;SE;In Swedish) 
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Thermal Insulation 
Heat-insulating slabs and mats made of mineral wool based on 
a synthetic binder. (Re-announcement of PB85-126407-see 
Notes Field for explanation), 11:13500 (R;US) 
Wave Forces 
Technical University of Denmark, Institute of Hydrodynamics 
and Hydraulic Engineering, progress report, 11:14009 
(R;DK) 
PIPERIDINES 
Solvent Properties 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins, 11:13820 (R;US) 
PIPES 
See also MARINE RISERS 
Acoustic Testing 
Acoustic imaging in a water filled metallic pipe, 11:13278 
(J;US) 
Damping 
Determination of structural damping in straight piping sections 
using modal analysis, 11:13272 (R;US) 
Demagnetization 
Electrical design of a 110-ft long muon pipe with automatic 
degaussing, 11:14108 (R;US) 
Image Processing 
Acoustic imaging in a water filled metallic pipe, 11:13278 
(J;US) 
Quality Assurance 
BNL piping research, 11:13270 (R;US) 
Seismic Effects 
A procedure to incorporate effects of seismic events in a quasi- 
static piping system inelastic analysis, 11:13256 (J;US) 
Closeout of IE Bulletin 79-07: seismic stress analysis of safety- 
related piping, 11:13357 (R;US) 
Seismic damping factors of small bore piping as influenced by 
insulation and support elements, 11:13255 (J;US) 
Stresses 
Results of pipe bend analysis. Part XII: stresses in elbows with 
long tangents under out-of-plane bending, 11:13269 (R;AU) 
Stresses in district heating pipes, 11:13572 (R;SE;In Swedish) 
Supports 
Seismic damping factors of small bore piping as influenced by 
insulation and support elements, 11:13255 (J;US) 
Water Hammer 
Structural dynamics methods of calculating water hammer in 
pipework, 11:13195 (TJ;GB) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PIXE ANALYSIS 
Prior to October 1980, this concept was indexed to X-RAY 
EMISSION ANALYSIS. 
Hair analysis using PIXE, 11:13793 (R;SE) 
PLANETARY ATMOSPHERES 
Excludes EARTH ATMOSPHERE. 
Particle Interactions 
Laboratory studies of atomic collision processes of importance 
in planetary atmospheres. Annual Status Report, 11:14947 
(R;US) 
PLANETARY NEBULAE 
Emission Spectra 
Ionization structure of planetary nebulae. Part 4: NGC 7662, 
11:14882 (R;US) 
PLANT GROWTH 
Hydroponic Culture 
Design of a solar controlled environment agriculture system 
(SCEAS), 11:13014 (RA;US) 
Inhibition 
Plant response to elevated UV intensities, 11:14722 (RA;US) 
Trees 
Mixed plantations of eucalyptus and leguminous trees enhance 
biomass production. Forest Service research paper (Final), 
11:12980 (R;US) 
PLANTS 


See also ALGAE 
GRASS 
MOSSES 
SEAWEEDS 
TREES 
VEGETABLES 


PLASMA 
Stability 


Chemical Analysis 
Examination of vegetation around a nuclear plant emitting 
gaseous fluorides in order to detect fluorine pollution, 
11:14723 (R;FR;FR) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
LOW-BETA PLASMA 
RELATIVISTIC PLASMA 
SOLID-STATE PLASMA 


Ambipolar Diffusion 

Ambipolarons: Solitary wave solutions for the radial electric 

field in a plasma, 11:15342 (J;US) 
Anions 

Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Final report, June 1, 1983-June 1, 1985, 
11:15301 (R;US) 

Charged-Particle Transport 
Transport in driven plasmas, 11:15339 (J;US) 
Coulomb Field 

Theory of Langmuir probes in strong electrostatic potential 

structures, 11:15329 (J;US) 
Distribution Functions 

Trapped-electron stochasticity induced by frequency- 

modulated waves, 11:15336 (J;US) 
Electric Fields 

Ambipolarons: Solitary wave solutions for the radial electric 
field in a plasma, 11:15342 (J;US) 

Theory of Langmuir probes in strong electrostatic potential 
structures, 11:15329 (J;US) 

Energy Transfer 

Hypervelocity plasmas with strong MHD 
(magnetohydrodynamic) interactions. Final technical report, 
1 June 1983-31 May 1984, 11:15024 (R;US) 

Equilibrium 

Compatibility of Alfven ion-cyclotron and 
magnetohydrodynamic stability criteria for an axisymmetric 
magnetic mirror, 11:15333 (J;US) 

Isodynamic magnetohydrodynamic equilibria, 11:15343 (J;US) 

Information Systems 
Software information sorting code PLUTO-R, 11:15300 
(R;JP;In Japanese) 
Magnetic Islands 
Saturated tearing modes in toroidal geometry, 11:15332 (J;US) 
Magnetohydrodynamics 

Compatibility of Alfven ion-cyclotron and 
magnetohydrodynamic stability criteria for an axisymmetric 
magnetic mirror, 11:15333 (J;US) 

Controlled evolution of highly elongated tokamak plasmas, 
11:15350 (J;US) 

Isodynamic magnetohydrodynamic equilibria, 11:15343 (J;US) 

Nonlinear Problems 
Ambipolarons: Solitary wave solutions for the radial electric 
field in a plasma, 11:15342 (J;US) 
Plasma Heating 
Transport in driven plasmas, 11:15339 (J;US) 
Reaction Kinetics 

Bounded plasma dynamics from particle simulations; movie 
script, 11:15310 (R;US) 

Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Final report, June 1, 1983-June 1, 1985, 
11:15301 (R;US) 

Solitons 

Ambipolarons: Solitary wave solutions for the radial electric 

field in a plasma, 11:15342 (J;US) 
Stability 

Compatibility of Alfven ion-cyclotron and 
magnetohydrodynamic stability criteria for an axisymmetric 
magnetic mirror, 11:15333 (J;US) 





Stochastic Processes 
Trapped-electron stochasticity induced by frequency- 
modulated waves, 11:15336 (J;US) 
Tearing Instability 
Saturated tearing modes in toroidal geometry, 11:15332 (J;US) 


Trapped-electron stochasticity induced by frequency- 
modulated waves, 11:15336 (J;US) 
Wave Propagation 
Theoretical studies and data analysis of wave propagation in 
random media. Semiannual technical report, 1 December 
1984-31 May 1985, 11:14964 (R;US) 
X-Ray Spectra 
Observation of charge-transfer population of high-n levels in 
Ar*?* from neutral hydrogen in the ground and excited 
states in a tokamak plasma, 11:15337 (J;US) 
PLASMA CONFINEMENT 


See also INERTIAL CONFINEMENT 
Boundary Conditions 
Long-time asymptotics of a system for plasma diffusion. Final 
Report, 11:15319 (R;US) 
Diffusion 
Long-time asymptotics of a system for plasma diffusion. Final 
Report, 11:15319 (R;US) 
Instability 


Studies of energetic ion confinement during fishbone events in 
PDX, 11:15351 (J;AT) 
Nonlinear Problems 
Long-time asymptotics of a system for plasma diffusion. Final 
Report, 11:15319 (R;US) 
PLASMA DIAGNOSTICS 
Beam Analyzers 
Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 
Data 
Applications of digital processing for noise removal from 
plasma diagnostics, 11:15323 (R;US) 
Electrostatic Analyzers 
Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 
Electrostatic Probes 
R.F. heating-influence of the magnetic field Bo on electron 
heating by ECRH, 11:15315 (R;BR) 
Fluorescence Spectroscopy 
Production and diagnosis of a lithium anode plasma source for 
intense ion beam diodes, 11:15408 (J;US) 
Langmuir Probe 
Theory of Langmuir probes in strong electrostatic potential 
structures, 11:15329 (J;US) 


R.F. heating-influence of the magnetic field Bo on electron 
heating by ECRH, 11:15315 (R;BR) 
Tomography 
Soft x-ray tomography diagnostic for the Alcator C tokamak, 
11:15330 (J;US) 
Vacuum Systems 
Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 
X-Ray Emission Analysis 
Soft x-ray tomography diagnostic for the Alcator C tokamak, 
11:15330 (J;US) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
Survey of ECH microwave technology, 11:15314 (R;US) 
Alfven Waves 
Alfven wave heating of low-beta, nonaxisymmetric, toroidal 
plasmas, 11:15338 (J;US) 
PLASMA MACROINSTABILITIES 
See also FISHBONE INSTABILITY 
FLUTE INSTABILITY 
TEARING INSTABILITY 
Rayleigh-Taylor Instability 
Approximate treatment of density gradients in Rayleigh-Taylor 
instabilities, 11:15335 (J;US) 
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PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEATH 
Computerized Simulation 
Plasma theory and simulation. Third and fourth quarter 
progress report, July 1-December 31, 1984, 11:15311 (R;US) 
Electron Plasma Waves 
Electrostatic electron surface modes on a plasma-vacuum 
interface of finite width, 11:15346 (J;US) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Computerized Simulation 
Plasma theory and simulation. Third and fourth quarter 
progress report, July 1-December 31, 1984, 11:15311 (R;US) 
PLASTIC FOAMS 
Impact Tests 
Load-rate characteristics of certain polyurethane foams, 
11:13719 (R;US) 
Mechanical Properties 
Load-rate characteristics of certain polyurethane foams, 
11:13719 (R;US) 
PLASTICS 


See also POLYURETHANES 
TEFLON 


Degassing 
Vacuum outgassing rates of plastics and composites for 
electrical insulators, 11:15410 (J;US) 
Materials Testing 
Greenhouse heating with solar energy in the Mediterranean 
region, 11:13496 (RA;DE;In German) 
PLASTICS INDUSTRY 


Efficiency 
Industrial Market and Energy Management Guide. Standard 
Industrial Classification 30 rubber and plastic products 
industry, 11:13533 (R;US) 
Energy Management 
Industrial Market and Energy Management Guide. Standard 
Industrial Classification 30 rubber and plastic products 
industry, 11:13533 (R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Chemical Reactions 
XPS investigation of TiO: thin films on polycrystalline Pt, 
11:13813 (J;US) 
Energy Levels : 
Accurate energy levels for neutral platinum, 11:15013 (J;US) 
Sorptive Properties 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Ultraviolet Spectra 
Accurate energy levels for neutral platinum, 11:15013 (J;US) 
PLATINUM 192 TARGET 
Boron 10 Reactions 
High-spin y-ray spectroscopy in '’Bi, 11:15195 (J;US) 
PLATINUM ALLOYS 
Formation Heat 
Electron band theory predictions and the construction of phase 
diagrams (HfPt; Talr; WOs.), 11:15261 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLOWS (COAL) 
See COAL PLOWS 
PLUMES 
Long-Range Transport 
Long range transport of air pollutants on the synoptic scale, 
11:14502 (BA;US) 
PLUTONIUM 
Activation Analysis 
Study of the heterogeneous theory used in the interpretation of 
Pu measurements by the active neutron method: example of 
a cylindrical symmetry and eccentric channel device, 
11:13794 (R;FR;In French) 
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Data Base Management 
Environmental information pertinent to the needs of the 
Nevada Applied Ecology Group, 11:15463 (RA;US) 
Retrieval 


Environmental information pertinent to the needs of the 
Nevada Applied Ecology Group, 11:15463 (RA;US) 


Studies of transuranic element ingestion by fistulated steers 
grazing Area 13 of the Nevada Test Site, 11:14557 (RA;US) 
Intestinal 
Solubility of plutonium and americium-241 from rumen 
contents of cattle grazing on plutonium-contaminated desert 
vegetation in in vitro bovine gastrointestinal fluids - August 
1975 to January 1977, 11:14555 (RA;US) 
Measuring Methods 
Discrepancies in estimates of plutonium levels in soils by 
different analytical methodologies, 11:14548 (RA;US) 
Nuclear Reaction Analysis 
Nuclear microprobe examination of radioactive materials, 
11:13779 (R;GB) 


Remote Engineering progress report, January-December 1984, 
11:13924 (R;US) 
Quantitative Chemical Analysis 
Determining yttrium in plutonium by anion-exchange x-ray 
fluorescence, 11:13792 (R;US) 
Redox Reactions 
Redox reactions involving chromium, plutonium, and 
manganese in soils, 11:14551 (RA;US) 
Soil Chemistry 


Redox reactions involving chromium, plutonium, and 
manganese in soils, 11:14551 (RA;US) 


Solubility of plutonium and americium-241 from rumen 
contents of cattle grazing on plutonium-contaminated desert 
vegetation in in vitro bovine gastrointestinal fluids - August 
1975 to January 1977, 11:14555 (RA;US) 

Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 

X-Ray Fluorescence 
Nondestructive instrumentation for a Savannah River plant 
upgrade project, 11:12849 (J;US) 
INIUM 238 


PLUTO 
Accumulation 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Intestinal Absorption 
Plutonium-238 and plutonium-239 metabolism in dairy cows 
following ingestion of mixed oxides, 11:14558 (RA;US) 
M 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Distribution 


Plutonium-238 and plutonium-239 metabolism in dairy cows 
following ingestion of mixed oxides, 11:14558 (RA;US) 
PLUTONIUM 239 
Biological Accumulation 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Ecological Concentration 
Updated estimates of /sup 239-240/Pu + ***Am inventory, 
spatial pattern, and soil tonnage for removal at nuclear site- 
201, NTS, 11:14549 (RA;US) 
Intestinal Absorption 
Plutonium-238 and plutonium-239 metabolism in dairy cows 
following ingestion of mixed oxides, 11:14558 (RA;US) 
Monitoring 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Root Absorption 
Plant root uptake of Pu and Am, 11:14553 (RA;US) 
Tissue Distribution 


Piutonium-238 and plutonium-239 metabolism in dairy cows 
following ingestion of mixed oxides, 11:14558 (RA;US) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Data testing of ENDF/B-V revision 2, 11:15207 (RA;US) 


PLUTONIUM 240 
Accumulation 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Concentration 


Updated estimates of /sup 239-240/Pu + **1Am inventory, 
spatial pattern, and soil tonnage for removal at nuclear site- 
201, NTS, 11:14549 (RA;US) 

Monitoring 
Analysis of Pu, Am, and Sr radioi 
nuclear test sites, 11:14559 (RA;US) 

Root Absorption 
Plant root uptake of Pu and Am, 11:14553 (RA;US) 

PLUTONIUM ALLOYS 


in samples from aged 


Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 


Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
Isomer Shift 
Relative isotope shifts and quadrupole moments of plutonium 
isotopes, 11:15020 (J;SE;In French) 
Quadrupole Moments 
Relative isotope shifts and quadrupole moments of plutonium 
isotopes, 11:15020 (J;SE;In French) 
PLUTONIUM OXIDES 
Phase Studies 
Improvement to the chemical thermodynamic representation of 
<PuO/sub 2-x/> and <U/sub 1-z/P/sub z/O/sub w/>, 
11:13696 (R;US) 
Thermodynamics 
Improvement to the chemical thermodynamic representation of 
<PuO/sub 2-x/> and <U/sub 1-z/P/sub z/O/sub w/>, 
11:13696 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 


Bibliography of the pneumatic transport of pulverized coal in 
power plants (with relevant literature from adjacent areas), 
11:12643 (R;DK;In Danish) 

POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT POLLUTANT SOURCES 
Used for general articles when sources are not named. 
Air Pollution 

Offshore and Coastal Dispersion (OCD) Model, Version 3.0. 

Users guide, 11:14482 (R;US) 


Offshore and Coastal Dispersion (OCD) Model, Version 3.0. 
Model-Simulation, 11:14481 (R;US) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAR CUSP 
Future cusp experiments and their coordination, 11:14972 
(R;US) 
POLAR REGIONS 
See also ARCTIC REGIONS 
Decontamination 
Cold-regions environmental test of nuclear, biological, and 
chemical decontamination equipment. Final report, 11:14520 
(R;US) 
Pollution Control 
Cold-regions environmental test of nuclear, biological, and 
chemical decontamination equipment. Final report, 11:14520 
(R;US) 
POLARIMETERS 
Calibration 
Calibration of the FIR polarimeter on TFTR tokamak, 
11:15304 (R;US) 





Application of a linear polarization for study on the y-radiation 
of (n,n’y) reaction, 11:14271 (RA;SU;In Russian) 


Application of a linear polarization for study on the y-radiation 
of (n,n'y) reaction, 11:14271 (RA;SU;In Russian) 
LARIZABILITY 


Computer Calculations 
Organic materials for second harmonic generation. Final 
report, 11:14993 (R;US) 
POLARIZATION 
For the process and condition in classical physics only; see also 
SPIN ORIENTATION. 


Charge 
Effect of interfacial space-charge polarization on the ionic 
conductivity of composite electrolytes, 11:13711 (J;US) 
POLARIZED BEAMS 
Tonization 
An efficient ionizer for polarized H~ formation, 11:14187 
(J;US) 


Orientation 
Commissioning the polarized beam in the AGS, 11:14171 
G;US) 
POLICY 
See ENERGY POLICY 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Adsorption 
Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 
Chemical Composition 
Problematic emissions of wood combustion compared to other 
fuels, 11:12899 (RA;AT) 
Environmental Transport 
Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 
Long-Range Transport 
Long range transport of air pollutants on the synoptic scale, 
11:14502 (BA;US) 
Monitoring 
Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 
Organic Compounds 
Sorption dynamics of hydrophobic pollutants in sediment 
suspensions, 11:14580 (R;US) 
Remote Sensing 
Laser remote sensing of atmospheric pollutants. Final report, 
October 1, 1983-September 30, 1984, 11:14446 (R;US) 
POLLUTION 


See also AIR POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 


Monitoring 
Detection of organic pollutants by mass spectrometry, 11:14459 
(R;DE;In German) 
POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Evaluation 
Assessment of energy-recovery potential of industrial 
combustion equipment. Final report, September 1977- 
December 1982, 11:13554 (R;US) 
POLLUTION REGULATIONS 
Regulations for nonradioactive pollution only; see also 
CONTAMINATION REGULATIONS. 


Hamakua Coast sugar mill ocean discharges, before and after 
EPA (Environmental Protection Agency) compliance. 
Technical report, 11:14608 (R;US) 

POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 203 
Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 


ERA-11/7 / 232S 


Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
POLONIUM 212 
High Spin States 
Experimental studies of high-spin states, 11:15193 (RA;JP) 
POLYACRYLATES 
Radiolysis 
Radiation degradation of poly (acrylic acid) and poly 
(methacrylic acid), 11:13861 (RA;AU) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Dipole Moments 
Analytic evaluation and basis set dependence of intensities of 
infrared spectra, 11:14998 (J;US) 
Infrared Spectra 
Analytic evaluation and basis set dependence of intensities of 
infrared spectra, 11:14998 (J;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Adsorption 
Evaluation of polyurethane foam cartridges for measurement 
of polynuclear aromatic hydrocarbons in air. Final report, 1 
August-31 December 1984, 11:14476 (R;US) 
Air Pollution Monitoring 
Atmospheric fallout of polycyclic aromatic hydrocarbons in a 
marine coastal area, 11:14458 (R;DK) 
Deposition 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
Emission 
Flue gas emission from peat fuelled plants. A literature review, 
11:12625 (R;SE;In Swedish) 
Environmental Transport 
Toxic organic compound from energy production. Progress 
report, 11:14448 (R;US) 
Fluorescence Spectroscopy 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
Laser Spectroscopy 
Measurement of species concentrations in flames by laser- 
induced fluorescence. Progress report, January 1, 1983- 
December 31, 1985, 11:13901 (R;US) 
Mass Spectra 
Separation and characterization of coal derived components. 
Report period: 1 October-31 December 1985, 11:12601 
(R;US) 
POLYENES 
Radiolysis 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 3. Radical cations, 11:13882 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Reactions 
Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 
Cross-Linking 
Manufacture of cross-linked polyethylene foams, 11:13854 
(RA;AU) 
Fabrication 
Manufacture of cross-linked polyethylene foams, 11:13854 
(RA;AU) 
Phase Transformations 
Application of the positron lifetime technique to the 
investigation of glass transitions in polymers, 11:14260 
(RA;AT;In German) 
Radiolysis 
Radiation degradation of ethylene-propylene copolymers 
(Gamma radiation), 11:13858 (RA;AU) 
Radiation degradation of polyethylenes (Gamma radiation), 
11:13863 (RA;AU) 
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POLY(SOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYMERIZATION 
Radiolysis 
Radiation initiated emulsion polymerisation (Gamma radiation), 
11:13868 (RA;AU) 
Reaction Kinetics 
Radiolytically initiated emulsion polymerization as a means of 
determining kinetics, 11:13852 (RA;AU) 
POLYMERS 
See also ELASTOMERS 
ETHYLENE PROPYLENE DIENE POLYMERS 


ORGANIC POLYMERS 
SILICONES 


Electron Spin Resonance 
Evidence for soliton-phonon interaction in trans-polyacetylene: 
temperature and frequency dependence of electron spin- 
lattice relaxation data, 11:13812 (J;US) 
Excitation 
Energy relaxation and molecular motion in synthetic polymers, 
11:13857 (RA;AU) 


Industrial applications of irradiation of polymers, 11:13853 


Mechanical Properties 
Methodology for determining mechanical properties of 
polymers, 11:13721 (RA;US) 
Synthesis . 
Mechanistic studies of polysilane synthesis by reductive 
coupling of dichlorosilanes, 11:13720 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 


See also POLYETHYLENES 
POLYPROPYLENE 


Radiation Curing 
Influence of irradiation crosslinking on the mechanical 
properties of polyolefin films and tapes, 11:13851 (RA;AU) 
Radiolysis 
Radiation degradation of poly(olefin sulfones), 11:13862 
(RA;AU) 
POLYPROPYLENE 
Radiolysis 
Radiation degradation of ethylene-propylene copolymers 
(Gamma radiation), 11:13858 (RA;AU) 
POLYTETRAOXANE 
See ORGANIC POLYMERS . 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONIC ACIDS 
See INORGANIC ACIDS 
POL 
Foams 
Evaluation of polyurethane foam cartridges for measurement 
of polynuclear aromatic hydrocarbons in air. Final report, 1 
August-31 December 1984, 11:14476 (R;US) 
Impact Tests 
Load-rate characteristics of certain polyurethane foams, 
11:13719 (R;US) 
Mechanical Properties 
Load-rate characteristics of certain polyurethane foams, 
11:13719 (R;US) 
Sorptive Properties 
Evaluation of polyurethane foam cartridges for measurement 
of polynuclear aromatic hydrocarbons in air. Final report, 1 
August-31 December 1984, 11:14476 (R;US) 
POLYVINYL CHLORIDE 
See PVC 
POPLARS 
Plant Growth 
Woodfuel independence, 11:12958 (RA;US) 
PORCELAIN 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
PORE STRUCTURE 
See POROSITY 


POROSITY 
Measuring Methods 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
POROUS MATERIALS 
Drying 
Drying of porous granular materials, 11:13539 (R;SE) 
Elasticity 


Effective medium approximation for elastic constants of porous 
solids with microscopic heterogeneity, 11:15265 (J;US) 
Fluid Flow 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 
Heat Transfer 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 
Mass Transfer 
PORFLO - a continuum model for fluid flow, heat transfer, 
and mass transport in porous media. Model theory, 
numerical methods, and computational tests, 11:12823 (R;US) 
PORPHYRA 
Energy transfer and distribution in the red alga Prophyra 
perforata studied using picosecond fluorescence 
spectroscopy, 11:12988 (J;NL) 
Fluorescence Spectroscopy 
Energy transfer and distribution in the red alga Prophyra 
perforata studied using picosecond fluorescence 
spectroscopy, 11:12988 (J;NL) 
PORPHYRINS 


See also CHLOROPHYLL 
HEMOGLOBIN 


Photochemistry 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins (Nickel proto 
porphyrin, nickel octalthyl porphyrin), 11:13820 (R;US) 
Raman Spectroscopy 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins (Nickel proto 
porphyrin, nickel octalthyl porphyrin), 11:13820 (R;US) 
POSITION SENSITIVE DETECTORS 
Neutron stress measurements with a position-sensitive detector. 
Technical report, 11:13966 (R;US) 


300-element silicon-lithium position-sensitive imaging detector 
for angiography, 11:14646 (R;US) 


Absolute detection efficiencies of microchannel plates for 0.1— 
2.3 keV electrons and 2.1—4.4 keV Mg* ions, 11:14308 
(J;US) 
P 
Application of position-sensitive semiconductor detectors in 
magnetic beta spectrometers, 11:14278 (R;SU;In Russian) 
Performance Testing 
300-element silicon-lithium position-sensitive imaging detector 
for angiography, 11:14646 (R;US) 
Resolution 
Development and testing of a silicon trigger detector with 400 
elements for the HELIOS (NA 34) experiment, 11:14217 
(R;US) 
POSITIVE IONS 
See CATIONS 
POSITRON BEAMS 
Beam Bunching 
Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 11:14083 (J;US) 
Emittance 


SLC Positron Damping Ring optics design, 11:14168 (J;US) 
Beam Production 
Low-energy, high-intensity positron beam experiments with a 
linac, 11:14195 (J;NL) 
Charge Distribution 
Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 11:14083 (J;US) 





Damping 
SLC Positron Damping Ring optics design, 11:14168 (J;US) 
Energy Spectra 
Minimizing the energy spread within a single bunch by shaping 
its charge distribution, 11:14083 (J;US) 
Storage Rings 
SLC Positron Damping Ring optics design, 11:14168 (J;US) 
POSITRON COMPUTED TOMOGRAPHY 
Comparative Evaluations 
Diagnosis of Alzheimer-type dementia: a preliminary 
comparison of positron emission tomography and proton 
magnetic resonance, 11:14656 (J;US) 
Diagnostic Uses 
Diagnosis of Alzheimer-type dementia: a preliminary 
comparison of positron emission tomography and proton 
magnetic resonance, 11:14656 (J;US) 
Image Processing 
Matrix-based image reconstruction methods for tomography, 
11:14655 (J;US) 
Towards a practical implementation of the MLE algorithm for 
Positron Emission Tomography, 11:14647 (R;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSTULATED PARTICLES 


See also GLUONS 
GRAVITONS 
HIGGS BOSONS 
PARTONS 
QUARKS 


Mass 
What if the Higgsino is the lightest supersymmetric particles, 
11:15072 (R;US) 
Supersymmetry 
What if the Higgsino is the lightest supersymmetric particles, 
11:15072 (R;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Chemical Reactions 
ESCA study of alkali promoter effects on silica-supported 
ruthenium catalysts, 11:13811 (J;US) 
Guest molecules in coal. Third quarterly report, April 1-June 
30, 1985, 11:12603 (R;US) 
Clathrates 
Neutron diffraction study of potassium-graphite intercalation 
compounds at high pressure: Staging transitions and one- 
dimensional disorder, 11:13770 (J;US) 
Neutron Diffraction 
Neutron diffraction study of potassium-graphite intercalation 
compounds at high pressure: Staging transitions and one- 
dimensional disorder, 11:13770 (J;US) 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
Dependence 


Neutron diffraction study of potassium-graphite intercalation 
compounds at high pressure: Staging transitions and one- 
dimensional disorder, 11:13770 (J;US) 

POTASSIUM 39 TARGET 
Pion Plus Reactions 

Pion single charge exchange angular distributions at T/sub 7/ 

= 48 MeV, 11:15160 (J;US) 
POTASSIUM ALLOYS 
Chemical Properties 

Measurements of the physical and chemical properties of the 
sodium-potassium alloy. Quarterly progress report No. 7, 
11:13620 (R;US) 

Physical Properties 
Measurements of the physical and chemical properties of the 
sodium-potassium alloy. Quarterly progress report No. 7, 
11:13620 (R;US) 
POTASSIUM CARBONATES 
Corrosive Effects 

Hot corrosion of chromium in (Li/sub 0.62/K/sub 0.38/)2COs 

at 650°C, 11:13634 (R;US) 
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POTASSIUM HYDRIDES 
Clathrates 
Shubnikov-de Haas experiments on potassium-hydrogen- 
graphite intercalation compounds (KH/sub x/-GIC’s),, 
11:13768 (J;US) 
Electric Conductivity 
Shubnikov-de Haas experiments on potassium-hydrogen- 
graphite intercalation compounds (KH/sub x/-GIC’s),, 
11:13768 (J;US) 
Shubnikov-De Haas Effect 
Shubnikov-de Haas experiments on potassium-hydrogen- 
graphite intercalation compounds (KH/sub x/-GIC’s),, 
11:13768 (J;US) 
POTASSIUM HYDROXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
POTATO TUBERS 
See POTATOES 
POTATOES 
Sprout Inhibition 
Sprout inhibition of potatoes by gamma irradiation, 11:14710 
(R;TH;In Thai) 
POWDERS 
Fluid Flow 
Method for the rapid determinations of the flow characteristics 
of bulk materials, 11:15034 (TJ;GB) 
POWER DEMAND 
Statistical Data 
Electric power use by industries (monthly cumulative from 
1972 to current). Data file, 11:13424 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Control 
Effect of wind power on long-range control, 11:13168 
(R;SE;In Swedish) 
Electric Cables 
Underground cables: an annotated bibliography, 1966-1967. 
Supplement No. 1, 11:13205 (R;US) 
Underground cables: an annotated bibliography, 1960-1965, 
11:13206 (R;US) 
POWER GENERATION 
See also ON-SITE POWER GENERATION 
Auxiliary Systems 
Reliability modeling of standby and emergency generating 
systems. Master's thesis, 11:13416 (R;US) 
Cost 
Wind power plants off the Swedish coasts. Estimate of 
generation costs, 11:13174 (R;SE) 
Steam Generation 
Power process for wet peat including recovery of the heat of 
formation of fuel moisture, 11:13998 (R;SE;In Swedish) 


Reliability modeling of standby and emergency generating 
systems. Master's thesis, 11:13416 (R;US) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Control Systems 
Effect of accuracy of wind power prediction on power system 
operator. Final Report, 11:13163 (R;US) 


Eddy-current nondestructive testing of turbine generators. 
Final report, 11:13189 (R;US) 
Valves 
Wear tests approximating to practical experience on materials 
used for high-pressure control valves in contact with water 
in power stations, 11:13687 (TJ;GB) 
Velocimeters 
Effect of accuracy of wind power prediction on power system 
operator. Final Report, 11:13163 (R;US) 
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Water Hammer 
Structural dynamics methods of calculating water hammer in 
pipework, 11:13195 (TJ;GB) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ANGRA-1 REACTOR 
AO-PHAI-1 REACTOR 
ATUCHA REACTOR 
BELLEFONTE-1 REACTOR 
BOHUNICE V-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
EBR-2 REACTOR 
LINGEN REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
MARVIKEN REACTOR 
MSRE REACTOR 
OCONEE-1 REACTOR 
PAKS-1 REACTOR 
ROBINSON-2 REACTOR 
RWE-BAYERNWERK REACTOR 
SHOREHAM REACTOR 
SPACE POWER REACTORS 
SURRY-2 REACTOR 
SUSQUEHANNA-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
VHTR REACTOR 
VRAIN REACTOR 
WWER-3 REACTOR 


Inspection 
Operational phase of inspection prioritization, 11:13312 (R;US) 
Reactor Operation 


Power Reactor Events, May-June 1985. Volume 7, No. 3, 


11:13356 (R;US) 
Risk Assessment 
Operational phase of inspection prioritization, 11:13312 (R;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 
Metering 
Automated revenue metering data acquisition at BPA, 11:13426 
(BA;US) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Current Limiters 
Very high precision current regulated power supplies for the 
fermilab antiproton source, 11:14143 (J;US) 


A 28 kV + or - 0.020% 200 kW DC power supply, 11:14147 
(J;US) 
A multi-function ring magnet power supply for rapid-cycling 
synchrotrons, 11:14049 (J;US) 
Pulsed power supplies for the Fermilab 1 TeV switchyard, 
11:14146 (J;US) 
The Tevatron extraction pulser, 11:14144 (J;US) 
Fabrication 
A 28 kV + or - 0.020% 200 kW DC power supply, 11:14147 
(J;US) 
Effect Transistors 
The Tevatron extraction pulser, 11:14144 (J;US) 
Performance Testing 
A 28 kV + or - 0.020% 200 kW DC power supply, 11:14147 
(J;US) 
A multi-function ring magnet power supply for rapid-cycling 
synchrotrons, 11:14049 (J;US) 
Pulse Generators 
The Tevatron extraction pulser, 11:14144 (J;US) 
Pulsed Magnet Coils 
Pulsed power supplies for the Fermilab 1 TeV switchyard, 
11:14146 (J;US) 
Switching Circuits 
Pulsed power supplies for the Fermilab 1 TeV switchyard, 
11:14146 (J;US) 
Voltage Regulators 
The Fermilab DO overpass power supply system, 11:14145 
GJ;US) 
Wave Forms 
A multi-function ring magnet power supply for rapid-cycling 
synchrotrons, 11:14049 (J;US) 


POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 

See also AC SYSTEMS 

INTERCONNECTED POWER SYSTEMS 
Control 
Artificial intelligence technologies for power system 
operations. Final report, 11:13177 (R;US) 
Mathematical Models 
Solution methods for sparse weighted least squares problems in 
power system static state estimation, 11:13207 (R;NO) 
POWER TRANSMISSION LINES 
Biological Effects 
Highlights of technical support to the Department of Energy, 
Electric Energy Systems Division, Electric Power and 
Transmission Programs. Final technical report, 1982-1985 
(Biological effects of fields from high-voltage ac and dc 
lines), 11:14738 (R;US) 
Supports 

Wood pole properties. Volume 2. Douglas fir data, 11:13209 

(R;US) 
PRASEODYMIUM 
Solvent Extraction 

Mixed ligand chelate extraction of lanthanides with N-m- 
trifluoromethylbenzoyl-phenylhydroxylamine systems, 
11:13795 (J;US) 

PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PREFABRICATED BUILDINGS 
Marketing 

Marketing manufactured housing under the “Super Good 

Cents” Program, 11:13510 (R;US) 
PRESERVATIVES 
Toxicity 

Harvester ant bioassay for assessing hazardous chemical waste 

sites, 11:14727 (R;US) 
PRESSURE TUBES 
Deformation 

Deformation behaviour of Zr-2.5 wt percent Nb pressure tubes 
under internal pressurization and ramp temperature 
conditions, 11:13276 (R;CA) 

Verification tests for GRAD, a computer program to predict 
nonuniform deformation and failure of Zr-2.5 wt percent Nb 
pressure tubes during a postulated loss-of-coolant accident, 
11:13309 (R;CA) 

Failures 

Verification tests for GRAD, a computer program to predict 
nonuniform deformation and failure of Zr-2.5 wt percent Nb 
pressure tubes during a postulated loss-of-coolant accident, 
11:13309 (R;CA) 

PRESSURE VESSELS 
Construction 

Design, construction, and testing of the vacuum vessel for the 

tandem Mirror Fusion Test Facility, 11:15406 (R;US) 
Corrosion 

Corrosion/erosion of materials for fluidized bed combustion. 
Progress report No. 2, 11:14008 (R;SE) 

ion 

Vessel Integrity Simulation Analysis (VISA) code sensitivity 
study, 11:13236 (R;US) 

Defects 

Vessel Integrity Simulation Analysis (VISA) code sensitivity 

study, 11:13236 (R;US) 


Application of structural-mechanics methods to the design of 
large tandem-mirror fusion devices (MFTF-B). Revision 1, 
11:15393 (R;US) 

Design, construction, and testing of the vacuum vessel for the 
tandem Mirror Fusion Test Facility, 11:15406 (R;US) 

High-pressure cell for luminescence studies of condensed 
phases at low temperatures, 11:14331 (J;US) 

Fission Product Release 

In-vessel release of radionuclides and generation of aerosols, 

11:13313 (R;US) 





PRESSURE VESSELS 
In-Service Inspection 


In-Service 
Acoustic emission/flaw relationship for in-service monitoring 
of nuclear pressure vessels. Progress report, April-September 
1985. Volume 2, 11:13275 (R;US) 
Materials 
Materials for coal conversion systems, 11:12529 (RA;BE) 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Ratcheting 
Design rule about thermal ratcheting, 11:13625 (R;FR) 
Stress Analysis 
Elastic-plastic analysis of an axi-symmetric problem by a finite 
element method, 11:13274 (R;JP;In Japanese) 
Testing 
Design, construction, and testing of the vacuum vessel for the 
tandem Mirror Fusion Test Facility, 11:15406 (R;US) 
Thermal Stresses 
Design rule about thermal ratcheting, 11:13625 (R;FR) 
Welded Joints 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
X-ray diffraction measurement of residual stresses in thick, 
multi-pass steel weldments, 11:13277 (J;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE 


Bending behavior of prestressed-concrete beams at low 
temperatures, 11:13740 (R;US) 
Mechanical Properties 
Bending behavior of prestressed-concrete beams at low 
temperatures, 11:13740 (R;US) 
PRICES 
Prior to June 1979, CHARGES was used. 
F 
Forecasting the cost of capital projects using labor and 
producer price indexes, 11:13193 (R;US) 
PRIMARY COOLANT CIRCUITS 


Recent bibliography on analytical and sampling problems of a 
PWR primary coolant Suppl. 3, 11:13234 (R;HU) 
Buildup 
Possibilities for the reduction of the activity build-up in the 
primary circuit of water-cooled nuclear reactors, 11:13227 
(R;DD;In German) 
Decontamination 
Composition of contamination layers and decontamination 
efficiency, 11:13224 (R;LU;In German) 
Fission Product Release 
Circulation within the primary system at TMI-2 with lowered 
coolant level and at atmospheric conditions, 11:13365 (J;US) 
Flow Visualization 
Report on tests using a flow visualization rig - two channel per 
pass configuration, 11:13249 (R;CA) 
Report on tests using a flow visualization rig - three channel 
per pass configuration, 11:13250 (R;CA) 
Loss of Flow 
THERMOSS: a thermohydraulic model of flow stagnation in a 
horizontal fuel channel, 11:13244 (R;CA) 


Circulation within the primary system at TMI-2 with lowered 
coolant level and at atmospheric conditions, 11:13365 (J;US) 
Radioactivity 
Possibilities for the reduction of the activity build-up in the 
primary circuit of water-cooled nuclear reactors, 11:13227 
(R;DD;In German) 
Radioactivity Transport 
Circulation within the primary system at TMI-2 with lowered 
coolant level and at atmospheric conditions, 11:13365 (J;US) 
Scale Models 
Report on tests using a flow visualization rig - two channel per 
pass configuration, 11:13249 (R;CA) 
Report on tests using a flow visualization rig - three channel 
per pass configuration, 11:13250 (R;CA) 
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Two-Phase Flow 
Report on tests using a flow visualization rig - two channel per 
pass configuration, 11:13249 (R;CA) 
PRIMARY COSMIC RADIATION 
See also COSMIC ALPHA PARTICLES 
COSMIC GAMMA BURSTS 
Annual Variations 

Influences of galactic cosmic rays on atmospheric ozone, 

11:14873 (RA;US) 
Chemical Composition 

Energy spectra of protons and nuclei of primary cosmic rays in 
the energy region 10 TeV/particle, 11:14941 (RA;US) 

Scaling violation in the fragmentation region at energies above 
10 to the 15 eV based on data on the cosmic ray hadron 
component, 11:14942 (RA;US) 

Cosmic Ray Flux 

Anomalous short-term increases in the galactic cosmic ray 
intensity: are they related to the interplanetary magnetic 
cloud-like structures, 11:14798 (RA;US) 

Cosmic ray Br-10 biennal data and their relationship to aurorae 
and sunspots, 11:14834 (RA;US) 

Dimensions of the solar wind cavity and of the region of 
interplanetary cosmic ray modulation, 11:14796 (RA;US) 

Diurnal variation of galactic cosmic ray intensity on quiet 
days, 11:14777 (RA;US) 

Drift and Forbush decreases, 11:14797 (RA;US) 

Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 

Galactic cosmic ray radial gradients and the anomalous He 
component near maximum solar modulation and to radii 
beyond 34 AU from the Sun, 11:14791 (RA;US) 

Galactic cosmic ray currents and magnetic field irregularity 
degree in high-speed solar wind streams, 11:14804 (RA;US) 

Influence of magnetic clouds on cosmic ray intensity 
variations, 11:14806 (RA;US) 

Large scale dynamics of the outer heliosphere and the long- 
term modulation of galactic cosmic rays, 11:14790 (RA;US) 

Large-scale modulation of cosmic rays in mid-1982: its 
dependence on heliospheric longitude and radius, 11:14794 
(RA;US) 

Longitudinal dependence of the interplanetary perturbation 
produced by energetic type 4 solar flares and of the 
associated cosmic ray modulation, 11:14800 (RA;US) 

Peculiarities of Galactic Cosmic Ray (GCR) anisotropy 
variation in connection with the recurrent and sporadic 
Forbush effects, 11:14814 (RA;US) 

Solar activity beyond the disk and variations of the cosmic ray 
gradient, 11:14816 (RA;US) 

Study of cosmic ray scintillations from 5-minute data of the 
scintillations telescope Izmran and world-wide network 
stations, 11:14812 (RA;US) 

Theoretical and experimental investigation of cosmic ray 
Forbush effects, 11:14813 (RA;US) 

Energy Spectra 

Intensities of high-energy cosmic rays at Mount Kanbala, 
11:14935 (RA;US) 

Study of cosmic ray scintillations from 5-minute data of the 
scintillations telescope Izmran and world-wide network 
stations, 11:14812 (RA;US) 

Theoretical and experimental investigation of cosmic ray 
Forbush effects, 11:14813 (RA;US) 

Flux Density 

Intensities of high-energy cosmic rays at Mount Kanbala, 
11:14935 (RA;US) 

Nonstationary modulation of galactic cosmic rays in a 
nonlinear model, 11:14795 (RA;US) 

Scaling violation in the fragmentation region at energies above 
10 to the 15 eV based on data on the cosmic ray hadron 
component, 11:14942 (RA;US) 

Solar neutrinos, solar flares, solar activity cycle and the proton 
decay, 11:14853 (RA;US) 

Isotope Ratio 

4HelH ratios in the chemical compositions of solar flare 

particles and the primordial solar nebula, 11:14844 (RA;US) 
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Nuclear Reactions 
Excessive production of electron pairs by soft photons in low 
multiplicity ion interactions, 11:14928 (RA;US) 
Particle Interactions 
SU(2) x U(1) vacuum and the Centauro events, 11:14919 
(RA;US) 
Particle Production 
Characteristics of emulsion chamber family events produced at 
low heights, 11:14937 (RA;US) 
Neutrino production from the solar atmosphere, 11:14854 
(RA;US) 
Some characteristic cosmic ray events and an attempt at their 
explanation, 11:14939 (RA;US) 
Spatial Distribution 
Theoretical and experimental investigation of cosmic ray 
Forbush effects, 11:14813 (RA;US) 
PRINTED CIRCUITS 
Electric Contacts 
Statistical analysis of data from the solderability testing of 
electroless nickel plated Kovar leads, 11:13976 (R;US) 
PROCESS CONTROL 
Algorithms 
Nonlinear model control, 11:13913 (R;US) 
PROCESS SOLUTIONS 
Decomposition 
Research into mass transfer, oil and catalyst degradation in 
liquid phase methanol, 11:12598 (RA;US) 
Toxicity 
Toxicological effects of EDS liquids, 11:12666 (RA;US) 
PROCESSES (ADIABATIC) 
See ADIABATIC PROCESSES 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION RISERS 
See MARINE RISERS 
PROFESSIONAL PERSONNEL 
Training 
How to put solar energy in the public school curriculum, 
11:12943 (RA;US) 
PROGRAMMING 
Limited to computer programming. 
Quality Assurance 
Quality assurance (QA) plan for computer software supporting 
the US Nuclear Regulatory Commission's high-level waste 
management program, 11:12818 (R;US) 
PROJECT (VELA) 
See VELA PROJECT 
PROJECTION SPARK CHAMBERS 
Data Processing 
Electronics considerations for an avalanche chamber TPC, 
11:14227 (RA;US) 
Honeycomb Structures 
Use of a high density lead glass tubing projection chamber in 
positron emission tomography and in high energy physics, 
11:14300 (R;US) 
Particle Tracks 
Charged particle tracking in high multiplicity events at RHIC, 
11:14228 (RA;US) 
PROMAZINE 
See TRANQUILIZERS 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PRONGS 
See PARTICLE TRACKS 
PROPANE 
Combustion Products 
Studies on soot formation in burner-stabilized 
hydrocarbon/oxygen flames, 11:12870 (R;DE;In German) 
PROPANONE 
See ACETONE 


PROPELLANTS 
Combustion 

Flash x-ray with image enhancement applied to combustion 
events. Memorandum report, January 1983-January 1984, 
11:13897 (R;US) 

Detonations 

Deflagration-to-detonation transition (DDT), 11:14424 
(RA;US) 

Model for shock initiation of porous propellants by ramp- 
induced compression processes, 11:14418 (RA;US) 

PROPENE 

See PROPYLENE 
PROPERTIES (MECHANICAL) 

See MECHANICAL PROPERTIES 
PROPORTIONAL COUNTERS 

See also HE-3 COUNTERS 

MULTIWIRE PROPORTIONAL CHAMBERS 
Design 

Proportional counter with a uniform electric field in the zone 
of avalanche multiplication of electrons for low energy X- 
ray spectroscopy, 11:14242 (RA;CS) 

Electronic Circuits 

Electrical circuit for multiple and cylindrical proportional 
chambers used in low-energy physics, 11:14243 (RA;CS;In 
Russian) 

Materials 

Properties of CF, gas in gas detectors for heavy ions, 11:14275 

(R;JP;In Japanese) 
Microelectronic Circuits 

Hybrid integrated microcircuits for nuclear electronics, 

11:14240 (RA;CS;In Russian) 
On-Line Measurement Systems 

Measuring module based on the SM-3 computer for 
multiparameter study of the (n, p) and (n, a) reactions, 
11:14293 (R;SU;In Russian) 

Performance 

Properties of CF, gas in gas detectors for heavy ions, 11:14275 

(R;JP;In Japanese) 
Power Supplies 

Stabilized high-voltage supply proportional and drift chambers, 

11:14239 (RA;CS;In Russian) 
Stability 

Atmospheric effects on underground muon intensity, 11:14819 

(RA;US) 
PROPPING AGENTS 

Fracture conductivity studies: Project OEIC. Final report, 

11:12724 (R;US) 
PROPULSION SYSTEMS 

Burning time and size of aluminum, magnesium, zirconium, 
tantalum, and pyrofuze particles burning in steam. 
Contractor's report, November 1984-March 1985, 11:14335 
(R;US) 

Preliminary results of velocities and deceleration of aluminum, 
magnesium, zirconium, tantalum, pyrofuze, and titanium 
particles burning in steam. Contractor report, December 
1984-May 1985, 11:14334 (R;US) 

PROPYLENE 
Polymerization 
Dynamic behavior of fluidized bed reactors for solid catalyzed 
gas phase olefin polymerization, 11:12876 (J;GB) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Contamination 

Contamination and decontamination of fabrics, 11:13891 

(RA;CS;In Czech) 
Decontamination 

Contamination and decontamination of fabrics, 11:13891 

(RA;CS;In Czech) 
PROTECTIVE COATINGS 
Thermal Degradation 

MI-101 thermal-control coatings: five-year space exposure. 

Final report, October 1973-October 1977, 11:13693 (R;US) 
PROTEIN SEQUENCING 
See AMINO ACID SEQUENCE 





PROTEIN STRUCTURE 
Data Processing 


PROTEIN STRUCTURE 
Data Processing 
Protein Data Bank, 11:14628 (J;FR) 
Information Dissemination 
Protein Data Bank, 11:14628 (J;FR) 
PROTEINS 


See also GLUCOPROTEINS 
RHODOPSIN 


Complexes 

Chlorophyll biosynthesis and assembly into chlorophyll-protein 
complexes in isolated developing chloroplasts, 11:14630 
(J;US) 

Mass Distribution 

Mass distribution of a probable tail-length-determining protein 

in bacteriophage T4, 11:14657 (J;US) 
Production 

Microalgae from desert saline waters as potential biomass 
producers, 11:12957 (RA;US) 

Optimizing multiproduct conversion processes for commercial 
use: the case of microalgae production, 11:12956 (RA;US) 

PROTON BEAMS 
Acceleration 

Acceleration simulation in the LAMPF II booster, 11:14164 

(J;US) 
Beam Extraction 

Proton extraction and transport for PBAR production in 

Tevatron I, 11:14122 (J;US) 
Beam Transport 

Proton extraction and transport for PBAR production in 

Tevatron I, 11:14122 (J;US) 
PROTON REACTIONS 
Charge-Exchange Reactions 

Spin-flip decomposition of the spectrum for ®Zr(p,n) at E/sub 

p/ = 160 MeV, 11:15175 (J;US) 
Computer Codes 

Monte Carlo event generator for p-nucleus and nucleus-nucleus 

collisions, 11:15060 (RA;US) 
Elastic Scattering 

Medium energy proton-nucleus scattering calculations, 
11:15156 (RA;US) 

Medium energy probes and the interacting boson model of 
nuclei, 11:15234 (J;US) 

Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 

Spin-rotation parameter Q for 800 MeV proton elastic 
scattering from 'O, ‘Ca, and °*Pb, 11:15150 (J;US) 

Spin-rotation parameter Q for elastic scattering of 800 MeV 
polarized protons from 1*O, “Ca, and ?°*Pb, 11:15136 
(R;US) 

Inclusive Interactions 

Measurement of =~ production polarization and magnetic 
moment, 11:15049 (J;US) 

Prompt neutrino production in inelastic proton-nucleus 
collisions at 400 GeV proton energy, 11:15035 (R;DE;In 
German) 

Inelastic Scattering 

Calculation of neutron and gamma-ray emission spectra 
produced by p + ?7Al reactions, 11:15155 (RA;US) 

Energy dependence of deformation parameters in the '*C(p,p’) 
12C reaction, 11:15148 (J;US) 

Medium energy probes and the interacting boson model of 
nuclei, 11:15234 (J;US) 

Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 

Proton-air and proton-proton cross sections from air shower 
data, 11:14885 (RA;US) 

Missing-Mass Spectra 

Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 

Multiple Production 

Cascade approach to thermal and chemical equilibrium, 

11:15059 (RA;US) 
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Nuclear Models 
Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 
Particle Production 
Dependence of 7 meson cumulative production cross sections 
in proton-nuclear collisions, 11:15127 (RA;SU;In Russian) 
Inclusive backward proton and deuteron production from 
sup(40,44,48)Ca isotopes by 1 GeV protons, 11:15159 
(R;HU) 
Pickup Reactions 
*He(p,d)*He reaction at 200 and 400 MeV, 11:15139 (J;US) 
Research 
Nuclear structure studies using the High Resolution 
Spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 11:15124 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
Annihilation 
Design and realization of on-line selection device of 
annihilations for PP experiment at 100 GeV, 11:14301 
(R;FR;In French) 
Elastic Scattering 
Approach of panti p and pp elastic scattering to asymptopia, 
11:15091 (J;NL) 
Inclusive Interactions 
Stop the top, 11:15117 (J;NL) 
Particle Production 
Truncated QCD shower calculation of heavy-quark production 
in pp-bar collisions with B°-B-bar ° mixing, 11:15089 (J;US) 
PROTON-DEUTERON INTERACTIONS 
Scattering Lengths 
Nucleon-deuteron doublet scattering lengths with three- 
nucleon potentials, 11:15137 (J;US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-PROTON INTERACTIONS 
Cross Sections 
P(P bar)P elastic scattering and cosmic ray data, 11:14890 
(RA;US) 
Elastic Scattering 
Approach of panti p and pp elastic scattering to asymptopia, 
11:15091 (J;NL) 
Regge Poles 
P(P bar)P elastic scattering and cosmic ray data, 11:14890 
(RA;US) 
Total Cross Sections 
Proton-air and proton-proton cross sections from air shower 
data, 11:14885 (RA;US) 
PROTONS 
See also COSMIC PROTONS 
SOLAR PROTONS 
Decay 
Dinucleon decay in the nucleus: A quark-model analysis, 
11:15076 (J;US) 
Neutrino masses and proton decay modes in SU(3) x SU(3) x 
SU(3) trinification, 11:15095 (J;US) 
Effective Charge 
Determination of the neutron and proton effective charges in 
the quadrupole operator of nuclear collective models, 
11:15235 (J;US) 
Emission 
Total charged-particle emission cross sections for 9.4- and 11- 
MeV neutron bombardment of type 316 stainless steel, 
11:15252 (J;US) 
Pair Production 
Test of Feynman scaling in the fragmentation region, 11:14903 
(RA;US) 
PSR REACTOR 
See PSTR REACTOR 
PSTR REACTOR 
Reactor Safety 
Safety Evaluation Report related to the renewal of the 
operating license for the research reactor at Pennsylvania 
State University, 11:13355 (R;US) 
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PUBLIC BUILDINGS 
Combustion Products 

Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 

Energy Conservation 

Indoor air quality and ventilation control in public buildings, 

11:13511 (R;FI;In Finnish) 
Indoor Air Pollution 

Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 

Indoor air quality and ventilation control in public buildings, 
11:13511 (R;FI;In Finnish) 

Solar Heating Systems 

Public solar in Massachusetts: experiences with the 
Massachusetts Alternative Energy Property Program, 
11:12939 (RA;US) 

PUBLIC HEALTH 

Emergency and continuous exposure guidance levels for 
selected airborne contaminants. Volume 4. Final report, 
11:14468 (R;US) 

PUERTO RICO 
Municipal Wastes 

Fate of selected priority pollutants in regional wastewater 

treatment. Technical report (Final), 11:14577 (R;US) 
PUGET SOUND 
Water Pollution Control 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. summary report, 11:14587 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 1. Final report, 11:14588 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 2. Final report , 11:14589 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Potential remedial technologies. Final report, 
11:14590 (R;US) 

Commencement Bay Nearshore/Tideflats Superfund Site, 
Tacoma, Washington, Remedial investigations. Decision- 
making framework for management of dredged material: 
application to Commencement Bay, Washington, 11:14591 
(R;US) 

PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE DISCRIMINATORS 


Design 
Fast differential timing discriminator, 11:14269 (RA;SU;In 
Russian) 


Fast differential timing discriminator, 11:14269 (RA;SU;In 
Russian) 
PULSED BEAM DEFLECTORS 
See BEAM PULSERS 
PULSED MAGNET COILS 
Electric Currents 
A precision pulser for main ring extraction, 11:14047 (J;US) 
PULSED REACTORS 
See also FIR-1 REACTOR 


IBR-2 REACTOR 
NSRR REACTOR 


Influence of the power reactivity effect on the power 
fluctuation in a pulsed reactor. Periodical oscillations of 
reactivity, linear approximation, 11:13306 (R;SU;In Russian) 

PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED STORAGE 


Pumped storage, a bibliography (1961-1970), 11:13374 (R;US) 
PUMPED STORAGE POWER PLANTS 
Bibliographies 


Pumped storage, a bibliography (1961-1970), 11:13374 (R;US) 


PWR TYPE REACTORS 
Power Generation 


PUREX PROCESS 
On-Line Measurement Systems 
In-line instruments and automatic laboratory equipment for 
process control of the Purex process, 11:12750 (TJ;GB) 
Process Control 
In-line instruments and automatic laboratory equipment for 
process control of the Purex process, 11:12750 (TJ;GB) 
PUTRESCINE 
Tissue Distribution 
Synthesis and biodistribution of no-carrier-added [1- 
11C}putrescine, 11:13894 (J;US) 
PVC 
Chemical Composition 
Neutron transmission measurement technique for verifying 
boron or chlorine composition in process vessel walls, 
11:13782 (R;US) 
PWR TYPE REACTORS 
See also ANGRA-] REACTOR 
BELLEFONTE-1 REACTOR 
BOHUNICE V-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
OCONEE-1 REACTOR 
ROBINSON-2 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 


Biological Shields 

Design concepts to minimize the activation of the biological 

shield of light-water reactors, 11:13221 (R;LU) 
Containment 

Analysis of the effects of hydrogen burning and measures taken 
for their mitigation at the Loviisa nuclear power plant, 
11:13328 (RA;XA) 

Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 11:13327 (RA;XA) 

Calculation of the wall pressure field generated on a group of 
buildings by an external explosion, 11:13229 (R;LU) 

Design Basis Accidents 

Critical analysis of accident scenario and consequences 
modelling applied to light-water reactor power plants for 
accident categories beyond the design basis accident (DBA), 
11:13323 (R;LU) 

Hydrogen production in a PWR during LOCA, 11:13324 
(RA;XA) 

Emergency Plans 

Emergency response guidelines for the Westinghouse 

pressurized water reactor, 11:13340 (RA;XA) 
Fission Product Release 
Bayesian estimates for the rate of Three Mile Island type 
releases, 11:13369 (BA;US) 
Fuel Cans 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Heating 

TPDWR2: thermal power determination for Westinghouse 

reactors, Version 2. User’s guide, 11:13235 (R;US) 
Loss of Coolant 

Analysis of hydrogen distribution in containments under 
accident conditions, 11:13325 (RA;XA) 

Hydrogen production in a PWR during LOCA, 11:13324 
(RA;XA) 

REFLA-1D/MODE:3: a computer code for reflood thermo- 
hydrodynamic analysis during PWR-LOCA. User's manual, 
11:13353 (R;JP) 

RELAPS/MOD2 code assessment for the Semiscale Mod-2C 
Test S-LH-1, 11:13319 (R;US) 

Semiscale secondary transient investigations: results from 
Semiscale MOD-2C feedwater and steam line break tests, 
11:13315 (R;US) 

Meltdown 

Assessing compatibility with reactor safety goals using 
uncertain risk analysis results with application to core melt, 
11:13367 (J;US) 

Power Generation 

TPDWR2: thermal power determination for Westinghouse 

reactors, Version 2. User's guide, 11:13235 (R;US) 





PWR TYPE REACTORS 
Primary Coolant Circuits 


Primary Coolant Circuits 
Recent bibliography on analytical and sampling problems of a 
PWR primary coolant Suppl. 3, 11:13234 (R;HU) 
Probabilistic Estimation 
Assessing compatibility with reactor safety goals using 
uncertain risk analysis results with application to core melt, 
11:13367 (J;US) 
Hazards 


Impact of fuel cladding failure events on occupational radiation 
exposures at nuclear power plants. Case study: PWR during 
routine operations, 11:13361 (R;US) 

Reactor Accidents 

Continuing integral testing capability-scaling study approach 
and preliminary results, 11:13316 (R;US) 

Emergency response guidelines for the Westinghouse 
pressurized water reactor, 11:13340 (RA;XA) 

In-vessel release of radionuclides and generation of aerosols, 
11:13313 (R;US) 

RELAPS5S/MOD2 assessment at INEL, 11:13318 (R;US) 

Reactor Components 

NDE of stainless steel and on-line leak monitoring of LWRs, 

11:13217 (R;US) 
Reactor Dismantling 

Dismantling of metallic components of a concrete structure 

with a laser beam, 11:13230 (R;LU;In Italian) 
Reactor Materials 

NDE of stainless steel and on-line leak monitoring of LWRs, 
11:13217 (R;US) 

Results of erosion due to wet steam in nuclear power stations, 
11:13684 (TG;GB) 

Reactor Safety 

Analysis of hydrogen distribution in containments under 
accident conditions, 11:13325 (RA;XA) 

Assessment of hydrogen risk in French pressurized water 
nuclear reactors, 11:13327 (RA;XA) 

Regulatory Guides 

Emergency response guidelines for the Westinghouse 

pressurized water reactor, 11:13340 (RA;XA) 
Risk Assessment 

Assessing compatibility with reactor safety goals using 
uncertain risk analysis results with application to core melt, 
11:13367 (J;US) 

Bayesian estimates for the rate of Three Mile Island type 
releases, 11:13369 (BA;US) 


Engineering 

Analysis of the effects of hydrogen burning and measures taken 
for their mitigation at the Loviisa nuclear power plant, 
11:13328 (RA;XA) 

Emergency response guidelines for the Westinghouse 
pressurized water reactor, 11:13340 (RA;XA) 

Statement on current and proposed activities of DG XII of the 
Commission of the European Communities, 11:13329 
(RA;XA) 

Spent Fuel Elements 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Spent Fuels 

Physical and decay characteristics of commercial LWR spent 

fuel, 11:13226 (R;US) 
Steam Generators 

Steam generator tube performance. Experience with water- 

cooled nuclear power reactors during 1982, 11:13228 (R;CA) 


Results of erosion due to wet steam in nuclear power stations, 

11:13684 (TG;GB) 
PYRAZOLINES 
Adsorption 

Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 

Preparation 


Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
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Infrared Spectra 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethy!)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
Nuclear Magnetic Resonance 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography (bis(2- 
hydroxyethyl)dithiocarbamate (HEDC), 1,3-dimethyl-4- 
acetyl-2-pyrazolin-5-one (DMAP)), 11:13791 (R;US) 
PYRIDINE 
Solvent Properties 
Improved coal conversion in CO/water systems. Quarterly 
report No. 4, June 4-September 3, 1985, 11:12542 (R;US) 
PYROLYSIS 
See also FLASH HYDROPYROLYSIS PROCESS 
Bibliographies 
Pyrolysis of cellulose: an introduction to the literature, 
11:12979 (R;US) 
PYRROLIDINES 
Solvent Properties 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins, 11:13820 (R;US) 


Chemical Properties 
Relation between chemical, mechanical, and electrical 
properties of Nb2Os-modified 95 mol % PbZrOs-5 mol % 
PbTiOs, 11:13774 (J;US) 
Electrical Properties 
Relation between chemical, mechanical, and electrical 
properties of Nb2Os-modified 95 mol % PbZrOs-5 mol % 
PbTiOs, 11:13774 (J;US) 
Fracture Properties 
Relation between chemical, mechanical, and electrical 
properties of Nb2O;-modified 95 mol % PbZrOs-5 mol % 
PbTiOs, 11:13774 (J;US) 


Q 


QUADRUPOLE LINACS 
Beam Focusing Magnets 
A 3A/4 post coupler for drift-tube linacs, 11:14043 (J;US) 
Permanent-magnet quadrupoles in RFQ Linacs, 11:14152 
G;US) 
Simulation 
Comparison of simulation with experiment in an RFQ, 
11:14166 (J;US) 
Drift Tubes 
A 3)/4 post coupler for drift-tube linacs, 11:14043 (J;US) 
Magnetic Moments 
The moment code BEDLAM, 11:14165 (J;US) 
Particle Beams 
Transverse emittance of a 2.0-MeV RFQ beam with high 
brightness, 11:14051 (J;US) 
Permanent Magnets 
Permanent-magnet quadrupoles in RFQ Linacs, 11:14152 
(J;US) 


A 3\/4 post coupler for drift-tube linacs, 11:14043 (J;US) 
QUADRUPOLES 
Design 
High gradient superconducting quadrupoles, 11:14128 (J;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
Mass Spectroscopy 
Kinetic energy distributions of positive ions in an inductively 
coupled plasma mass spectrometer, 11:13797 (J;US) 
Control 


Contribution to good laboratory practice for lead and cadmium 
monitoring in blood in the framework of the biological 
survey of population, 11:13783 (R;XE) 

QUANTUM CHROMODYNAMICS 
Gauge Invariance 
New ghost-free infrared-soft gauges, 11:15108 (J;US) 
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Monte Carlo Method 
Lattice and perturbative QCD analysis of exclusive processes, 
11:15083 (J;US) 
Perturbation Theory 
Exclusive production of higher-generation hadrons and form- 
factor zeros in quantum chromodynamics, 11:15114 (J;US) 
Phase Transformations 
Deconfinement and timelike quark loops, 11:15109 (J;US) 
Quarkonium 
Effect of the gluon condensate on a bound system of a heavy 
quark and antiquark, 11:15066 (R;DE;In German) 
Quarks 
Order of the deconfining transition for finite-temperature QCD 
in the presence of dynamical quarks, 11:15111 (J;US) 
Radiative Corrections 
Spin-dependent forces in heavy-quark systems, 11:15110 (J;US) 
Wilson Loop 
Deconfinement and timelike quark loops, 11:15109 (J;US) 
QUANTUM FIELD THEORY 


See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM GRAVITY 


Kaluza-Klein Theory 
Matter field quantum fluctuations in a Bianchi II metric, 
11:15115 (;US) 
Metrics 
Matter field quantum fluctuations in a Bianchi II metric, 
11:15115 (J;US) 
QUANTUM GRAVITY 
Symmetry 
Gravitational counterterms and Becchi-Rouet-Stora symmetry, 
11:15289 (J;US) 
QUANTUM MECHANICS 
Tunnel Effect 
Quantum tunneling, dissipation, and fluctuations, 11:15282 
(J;US) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Can antibaryons signal the formation of a quark-gluon plasma, 
11:15057 (RA;US) 
Bag Model 
High energy nuclear collisions: physics perspectives, 11:15054 
(RA;US) 
Chirality 
General analysis of the chiral phase transition, 11:15093 (R;US) 
Debye Length 
Clustering in quark-gluon plasmas, 11:15219 (RA;US) 
Phase Transformations 
Deconfinement transition and the double shock phenomenon, 
11:15058 (RA;US) 
General analysis of the chiral phase transition, 11:15093 (R;US) 
High energy nuclear collisions: physics perspectives, 11:15054 
(RA;US) 
Reviews 
Summary for theory and general session at the RHIC detector 
workshop, 11:15056 (RA;US) 
Shock Waves 
Deconfinement transition and the double shock phenomenon, 
11:15058 (RA;US) 
QUARK MODEL 


See also BAG MODEL 
STRING MODELS 


Excitation 
Delta dynamics, 11:15092 (BA;US) 
Spin Flip 
Delta dynamics, 11:15092 (BA;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 
Fragmentation 
Spin property of heavy hadron in heavy-quark fragmentation: 
A simple model, 11:15078 (J;US) 


Potentials 
Spin-dependent forces in heavy-quark systems, 11:15110 (J;US) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
Bose-Einstein Condensation 
Effect of the gluon condensate on a bound system of a heavy 
quark and antiquark, 11:15066 (R;DE;In German) 
QUARKS 
Particle Production 
Truncated QCD shower calculation of heavy-quark production 
in pp-bar collisions with B°-B-bar ° mixing, 11:15089 (J;US) 
QUARTZ 
Catalytic Effects 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
QUINOLINES 
Chemical Reactions 
Coal liquefaction in a fluorocarbon medium. Final report, 
August 1982-November 1985 (1,2,3,4-tetrahydroquinoline), 
11:12535 (R;US) 
Denitrification 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 
Hydrogenation 
Composite-bed reactor for upgrading coal-derived liquids. 
Quarterly report No. 9, October 1-December 31, 1985, 
11:12540 (R;US) 
QUINONES 
Chemical Preparation 
Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 
Hydrogenation 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes (Ortho- 
quinodimethane), 11:13819 (R;US) 
Isomerization 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes (Ortho- 
quinodimethane), 11:13819 (R;US) 
Polymerization 
Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 
Structural Chemical Analysis 
Quinone project. Progress report (Poly(acene quinone)), 
11:13818 (R;US) 


RACETRACK MICROTRONS 
Power Supplies 
A 28 kV + or - 0.020% 200 kW DC power supply, 11:14147 
(J;US) 
RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADAR 
Power Losses 
Radar cross section reduction by lumped, linear, passive 
loading, 11:13980 (R;US) 
Scattering 
Radar cross section reduction by lumped, linear, passive 
loading, 11:13980 (R;US) 
RADIATION ACCIDENTS 
Environmental Impacts 
Environmental impacts of the release of a transuranic actinide, 
americium-241, from a contaminated facility, 11:14503 
(R;US) 
RADIATION BURDEN 
See RADIATION DOSES 





RADIATION CHEMISTRY 
Electron Spin Resonance 


RADIATION CHEMISTRY 
Applications of radiation chemistry in biology, 11:13872 
(RA;AU) 
Electron Spin Resonance 
Electron spin resonance, 11:13843 (RA;AU) 
Meetings 
12th AINSE radiation chemistry conference. 7th-9th 
November 1984, Lucas Heights - AINSE Theatre. 
Conference handbook, 11:13880 (R;AU) 
Nuclear Magnetic Resonance 
Nuclear magnetic resonance spectroscopy in radiation 
chemistry, i1:13842 (RA;AU) 
Kinetics 


Dynamics of early processes in irradiated molecular systems, 
11:13875 (RA;AU) 
Research Programs 
Progress report: Chemistry and Materials Division, 1983 
January 1-June 30, 11:15260 (R;CA) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 


See also CHERENKOV COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PHOTOGRAPHIC FILM DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 


Laboratory and portable nuclear instrumentations production 
in TESLA Vrable concern, 11:14241 (RA;CS) 


Detector calibration of the indian cosmic ray experiment 
(IONS) in Space-Shuttle Spacelab-13, 11:14857 (RA;US) 


Calorimeter based experiment with multiple small aperture 
spectrometers, 11:14218 (RA;US) 
Fast two-dimensional X-ray detector, 11:14252 (RA;CS;In 
Russian) 
Logic Circuits 
Logical blocks for complex experimental apparatus with ESL 
levels of inter-block links, 11:14247 (RA;CS;In Russian) 
Particle Tracks 
Methods of vertex determination in the DELPHI detector, 
11:14262 (RA;AT;In German) 
Pulse 
LO-1, LO-2 - general-purpose modules for logical processing 
of discrete nanosecond signals, 11:14246 (RA;CS;In Russian) 
Suite of detectors for RHIC, 11:14230 (RA;US) 
Sensitivity 
Results of ultra-low level 71ge counting for application in the 
Gallex-solar neutrino experiment at the Gran Sasso 
Underground Physics Laboratory, 11:14848 (RA;US) 
Trigger Circuits 
Pulse and voltage selection modules for trigger systems of 
experimental apparatus, 11:14254 (RA;CS;In Russian) 
Variations 
Long-period cosmic ray variations and their altitude 
dependence, 11:14831 (RA;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Measuring Methods 
Why the Plumbbob gamma decay (PGD) curve is an incorrect 
model for external gamma-exposure rate as a function of 
time: a comment on continental close-in fallout: its history, 
measurement, and characteristics, 11:15257 (RA;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
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PHYSICAL RADIATION EFFECTS 
Test Facilities 
Materials evaluation in the Tri-Service Thermal Radiation Test 
Facility. Technical report, June 6, 1983-May 15, 1984, 
11:14438 (R;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HAZARDS 
Radiation Protection 
Engineering assessment of the potential impact of federal 
radiation protection guidance on the AM, FM, and TV 
broadcast services, 11:14739 (R;US) 
Risk Assessment 
Recommendations concerning the scientific foundation of 
radiohygienic policy based on the UNSCEAR-77, -82 and 
BEIR reports. Made by a commission of the Dutch Board of 
Health, 11:14669 (R;NL;In Dutch) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Biological Repair 
Modification of radiation response in mammalian cells: the 
repair and fixation of x-ray induced potentially lethal 
damage, 11:14664 (R;CA) 
RADIATION MONITORS 
See also NEUTRON MONITORS 
Laboratory and portable nuclear instrumentations production 
in TESLA Vrable concern, 11:14241 (RA;CS) 
Calibration 
Proceedings of the workshop on radiation survey instruments 
and calibrations, 11:14305 (R;US) 


Meetings 
ings of the workshop on radiation survey instruments 
and calibrations, 11:14305 (R;US) 
RADIATION PROTECTION 
Contamination Regulations 
Dosimetry of internal contamination according to the ICRP-30 
model, 11:15258 (R;NL;In Dutch) 
Cost Benefit Analysis 
Deactivation and safety, 11:13349 (RA;CS;In Czech) 


Deactivation and safety, 11:13349 (RA;CS;In Czech) 
Education 


Evaluation of the uranium mine radiation safety course, 
11:12840 (R;CA) 
Personnel 
Health physics personnel: a need unfulfilled, 11:13372 (J;US) 


Engineering assessment of the potential impact of federal 
radiation protection guidance on the AM, FM, and TV 
broadcast services, 11:14739 (R;US) 


Six years of radiation protection experience at the Safeguards 
Analytical Laboratory, 11:12844 (RA;AT) 
Standards 
Advice concerning radiation protection in the Netherlands; the 
ICRP recommendations in practice. Made by a commission 
of the Dutch Board of Health, 11:15254 (R;NL;In Dutch) 
Committee on Interagency Radiation Research and policy 
coordination - first annual report, June 30, 1985, 11:15259 
(R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Polarization 
Many-crystal polarization arrangement producing intense 
linearly polarized X-rays, 11:14258 (RA;AT;In German) 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
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Lindhard, Nielsen, and Scharff method of obtaining 
approximate cross sections. Memorandum report, 11:15240 
(R;US) 

Computer Codes 

PALLAS-1D(VII): a code for direct integration of transport 
equation in one-dimensional plane and spherical geometries, 
11:15246 (R;JP) 

Diffraction 

New generation of panel programs for radiation-diffraction 

problems, 11:15241 (R;US) 
Three-Dimensional Calculations 

Introduction to the physics of the HETC/LHI/SGS (High 
Energy Transport Code/Light-Heavy Ion/Spallation 
Gamma Source) radiation transport code. Final report, 
11:15242 (R;US) 

RADIATORS 
Limited to heat radiators. 
Heat Flow 

Hydraulic and thermal performance of water radiator network, 

11:13513 (R;FI;In Finnish) 
Hydraulics 
Hydraulic and thermal performance of water radiator network, 
11:13513 (R;FI,In Finnish) 
RADICIDATION 
Contract gamma irradiation in Australia, 11:13855 (RA;AU) 
RADIOACTIVE AEROSOLS 

In-vessel release of radionuclides and generation of aerosols, 

11:13313 (R;US) 
Measuring Methods 
Application of a screen diffusion battery to measurements of 
ultrafine ambient radioaerosol, 11:14506 (RA;AT) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS 
Dusts 

Aircrew dose and engine dust ingestion from nuclear cloud 

penetration. Master's thesis, 11:14437 (R;US) 
Radiation Doses 
Aircrew dose and engine dust ingestion from nuclear cloud 
penetration. Master’s thesis, 11:14437 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Gamma Detection 
Identification of nuclear materials from remote detection of 
characteristic gamma rays. Master's thesis, 11:14213 (R;US) 
Information Systems 
Radioactive Materials Packaging (RAMPAC) Radioactive 
Materials Incident Report (RMIR). RAMTEMP users 
manual, 11:12753 (R;US) 


Packaging 
Use of DOT Spec 7A Type A packaging in the USA: a study 
of shipper use of performance specification packaging, 
11:13922 (R;US) 
Packaging Rules 
Manuals for working with the radioactive packages, 11:12754 
(R;MY;In Malay) 
Validation 
Identification of nuclear materials from remote detection of 
characteristic gamma rays. Master's thesis, 11:14213 (R;US) 
RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Determination of *technetium in aqueous samples by 
inductively coupled plasma-optical emission spectrometry, 
11:13777 (R;GB) 
Near field sorption data for cesium and strontium, 11:12758 
(R;GB) 
Storage and disposal of radioactive wastes, 11:12803 (RA;AU) 
Simulation 


Update of Part 61 impacts analysis methodology. Codes and 
example problems. Volume 2, 11:12820 (R:US) 


RADIOACTIVE WASTE MANAGEMENT 
Programming 


Update of Part 61 Impacts Analysis Methodology. 

Methodology report. Volume 1, 11:12819 (R;US) 
Engineered Safety Systems 

Electrolyte diffusion in compacted montmorillonite engineered 

barriers, 11:12816 (R;US) 
Flow Models 

Specification of a test problem for HYDROCOIN Level 1 
Case 1: transient flow from a borehole in a fractured 
permeable medium, 11:14743 (R;GB) 

Ground Disposal 

Construction of shallow land simulation apparatuses, 11:12810 
(R;JP;In Japanese) 

Development of prediction code (MIGSTEM-2D) for 
radionuclide migration through soil layer packed in column, 
11:12811 (R;JP;In Japanese) 

Incentives for partitioning method, (2). From the viewpoint of 
risk assessment in geologic disposal of high-level wastes, 
11:12809 (R;JP;In Japanese) 

Information Needs 
Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 
In-Situ Processing 
In-situ project: A concept for the disposal of special wastes 
together with MAW/LAW in non-access underground 
caverns, 11:12799 (RA;DE;In German) 


Marine 

CTD data from the northeast Atlantic Ocean 22 deg N - 33 
deg N, 19 deg W - 24 deg W, July 1983 during RRS 
DISCOVERY Cruises 138, 139, 11:12805 (R;GB) 

Investigation of the elution by seawater of cesium and 
strontium from loaded clinoptilolite, 11:12756 (R;GB) 

Permeability and consolidation of deep-sea sediments, 11:12807 
(R;GB) 

Review of biological processes within oceanic water columns 
relevant to the assessment of the safety of disposal of waste, 
notably radioactive isotopes on or within the sea bed, 
11:12806 (R;GB) 

Maximum Permissible Activity 

Radioactive wastes with volatile nuclides with regard to their 

ultimate storage in salt mines, 11:12787 (RA;DE;In German) 
Packaging 

Review of waste package verification tests. Semiannual report, 

April 1985-September 1985, 11:12817 (R;US) 
Protection 


Nuclear Regulatory Commission programs, 11:15436 (RA;US) 
Disposal 


Committee on Interagency Radiation Research and policy 
coordination - first annual report, June 30, 1985, 11:15259 
(R;US) 

Radionuclide Migration 

Efficacy of argillaceous minerals used as a migration barrier in 

a geological waste repository, 11:12784 (RA;XA) 
Safety 

Significance of special radioactive wastes for long-term safety 

in ultimate storage sites, 11:12788 (RA;DE;In German) 
Underground Disposal 

Safety-technological assessment of an ultimate storage site and 
of waste compounds to be stored, 11:12789 (RA;DE;In 
German) 

Terminal isolation of radwastes, 11:12804 (RA;AU) 

Uranium series disequilibrium: application to studies of the 
groundwater regime of the Harwell region, 11:12760 (R;GB) 

Waste-Rock Interactions 

WIPP/SRL in-situ and laboratory testing programs. Part I. 
MIIT overview, nonradioactive waste glass studies, 11:12765 
(R;US) 

RADIOACTIVE WASTE FACILITIES 
See also WIPP 


Further design work on a repository in a salt dome, 11:12772 
(R;LU) 
RADIOACTIVE WASTE MANAGEMENT 
Programming 


Quality assurance (QA) plan for computer software supporting 
the US Nuclear Regulatory Commission’s high-level waste 
management program, 11:12818 (R;US) 





RADIOACTIVE WASTE PROCESSING 
See also SYNROC PROCESS 
Processing of radioactive special wastes from regional 
collecting points, 11:12792 (RA;DE;In German) 


DWK projects: Cementing of waste water containing tritium, 
cementing of fuel claddings, 11:12794 (RA;DE;In German) 


Conditioning of cladding waste by press compaction and 
encapsulation in low-melting metal alloys, 11:12775 (R;LU) 


Encapsulation 
Conditioning of cladding waste by press compaction and 
encapsulation in low-melting metal alloys, 11:12775 (R;LU) 
Development of a solidification process of alpha-bearing 
wastes in a ceramic matrix, 11:12770 (R;LU;In German) 
Filtration 
Basic studies on radioactive liquid waste treatment by 
membrane materials. Study of the thermodynamic model, 
11:12813 (R;JP;In Japanese) 
Fragmentation 
Inactive trials on a shredder for PCM waste, 11:12759 (R;GB) 
Pyrolysis 
Pyrolysis and melt solidification test of B,y solid wastes by 
microwave heating, 11:12808 (R;JP;In Japanese) 


DWK projects: Cementing of waste water containing tritium, 
cementing of fuel claddings, 11:12794 (RA;DE;In German) 
Pyrolysis and melt solidification test of 8,y solid wastes by 
microwave heating, 11:12808 (R;JP;In Japanese) 
SYNROC Process 
Fabrication and testing of SYNROC containing radioactive 
waste elements, 11:12802 (RA;AU) 
Vitrification 
Relationship between leach rate of nuclear waste glass and 
residual amount of sodium on the glass surface, 11:12812 
(R;JP) 
Washing 
Washing of plutonium contaminated combustible material. 
Washing of real waste materials, 11:12761 (R;GB) 
Water Removal 
Assessment of the dry cake discharge filter for dewatering 
Magnox silo sludge, 11:12757 (R;GB) 
RADIOACTIVE WASTE STORAGE 
Storage and disposal of radioactive wastes, 11:12803 (RA;AU) 
Fission Product Release 
Release of radioactive substances from slightly and medium 
radioactive waste stored in the salt mine at Asse, 11:12786 
(RA;DE;In German) 
Ss 
Origin, quantities produced, and ways of conditioning of 
special wastes in regional collection points, 11:12790 
(RA;DE;In German) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 


Data Base Management 
Nuclear and chemical waste management, 11:15431 (RA;US) 


Computer/engineering applications, 11:15439 (RA;US) 
Underground Storage 
General corrosion of Ti in hot water and water saturated 
bentonite clay, 11:12826 (R;SE) 
Waste 
Nuclear and chemical waste management, 11:15431 (RA;US) 
Waste Management 
Nuclear and chemical waste management, 11:15431 (RA;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 
See also NATURAL RADIOACTIVITY 
Measuring Methods 
Austrian system for the measurement of environmental 
radioactivity, 11:14595 (RA;AT) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
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RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 


See CARBON 14 
ISOTOPE DATING 


RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES 
Accidents 
GPHS-RTG system explosion test direct course experiment 
5000 (General Purpose Heat Source-Radioisotope 
Thermoelectric Generator), 11:12857 (R;US) 
RADIOISOTOPE GENERATORS 
Performance Testing 
Development of more efficacious /sup 99m/Tc organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1983-January 1, 1986, 11:14668 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also DELAYED NEUTRON PRECURSORS 
Decay 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Twenty-first annual progress report, February 1, 
1985-January 31, 1986, 11:15166 (R;US) 

Ecological Concentration 

Progress of soil radionuclide distribution studies for the 

Nevada Applied Ecology Group, 11:14552 (RA;US) 
Laser Spectroscopy 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Twenty-first annual progress report, February 1, 
1985-January 31, 1986, 11:15166 (R;US) 

Monitoring 
Progress of soil radionuclide distribution studies for the 
Nevada Applied Ecology Group, 11:14552 (RA;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETRIC GAGES 
See also ELECTRON-CAPTURE DETECTORS 
Scalers 
Autonomical programmed system of the radiometrical probe, 
11:14250 (RA;CS) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

In environment. 

Construction of shallow land simulation apparatuses, 11:12810 
(R;JP;In Japanese) 

Incentives for partitioning method, (2). From the viewpoint of 
risk assessment in geologic disposal of high-level wastes, 
11:12809 (R;JP;In Japanese) 

Computer Codes 

Development of prediction code (MIGSTEM-2D) for 
radionuclide migration through soil layer packed in column, 
11:12811 (R;JP;In Japanese) 

Computerized Simulation 

SPARTAN: a simple performance assessment code for the 
Nevada Nuclear Waste Storage Investigations Project, 
11:12835 (R;US) 

Mathematical Models 

Computer model of the biosphere, to estimate stochastic and 
non-stochastic effects of radionuclides on humans, 11:14531 
(R;CA) 

Problems in establishing models for prediction of 
environmental migration of radionuclides in the aquatic 
pathway (Austrian region of the Danube river), 11:14598 
(RA;AT) 
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RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
See RADICIDATION 
RADIOPHARMACEUTICALS 
Catalogs 
Amersham research products 1985/1986, 11:13886 (R;DE) 
Chemical Preparation 
Synthesis and biodistribution of no-carrier-added [1- 
C}putrescine, 11:13894 (J;US) 
Thrombus radioimmunoscintigraphy: an approach using 
monoclonal antiplatelet antibody, 11:14654 (J;US) 
Decontamination 
Decontamination of radiopharmaceuticals, 11:13892 (RA;CS;In 
Czech) 
Diagnostic Uses 
Radiopharmaceuticals for the imaging of functional 
abnormalities of the developing brain, 11:14645 (RA;DE) 
Operating Licenses 
Guide for the preparation of applications for Nuclear 
Pharmacy Licenses, 11:14649 (R;US) 
Quality Control 
Quality control in production, 11:13893 (R;MY;In Malay) 
RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOPROTECTIVE SUBSTANCES 


See also AET 
MEXAMINE 


Efficiency 
Emesis EDSO of neutron irradiation and prophylactic 
effectiveness. Final report, 1 January 1979-31 December 
1984, 11:14663 (R;US) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Age Dependence 
Sensitive period for histogenetic disorders of the cerebral 
cortex induced by low-dose radiation in mice, 11:14692 
(RA;DE) 
RADIOSTERILIZATION 
Contract gamma irradiation in Australia, 11:13855 (RA;AU) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Appropriate Technology 
Medical heavy ion accelerator proposals, 11:14061 (J;US) 
Heavy Ion Accelerators 
Medical heavy ion accelerator proposals, 11:14061 (J;US) 
Proton Sources 
A low cost/low intensity 50 MeV proton irradiation facility, 
11:14053 (J;US) 
RADIOWAVE RADIATION 


See also LONG WAVE RADIATION 
SOLAR RADIO BURSTS 


Sporadic radio emission connected with a definite 
manifestation of solar activity in the near Earth space, 
11:14878 (RA;US) 

Radiation Hazards 

Engineering assessment of the potential impact of federal 
radiation protection guidance on the AM, FM, and TV 
broadcast services, 11:14739 (R;US) 

Wave Propagation 

Theoretical studies and data analysis of wave propagation in 
random media. Semiannual technical report, 1 December 
1984-31 May 1985, 11:14964 (R;US) 

RADISHES 


Lead uptake by perennial ryegrass and radishes from air, water 

and soil (Lolium perenne; Raphanus sativus), 11:14736 (J;US) 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Jul. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14542 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from May 1981 to Nov. 1981). Environmenta! and 
dietary materials, 11:14543 (RA;JP) 


RADIUM 
Solubility 
Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 
RADIUM 223 
Decay 
Spontaneous '*C emission from ?7*Ra, 11:15209 (J;US) 
RADIUM 226 
Measuring Methods 
Correlation between gamma radiation levels and soil radium 
concentrations at the Edgemont uranium mill site, 11:12842 
(R;US) 
RADON 203 
Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
RADON 222 
Control 
Radon-222 emissions and control practices for licensed 
uranium mills and their associated tailings piles. Final report, 
11:12834 (R;US) 
Emission 
Radon-222 emissions and control practices for licensed 
uranium mills and their associated tailings piles. Final report, 
11:12834 (R;US) 
RADON ISOTOPES 


See also RADON 203 
RADON 222 


Aerosol Monitoring 
Development of diffusion-based radon daughter dosimeters, 
11:14670 (R;CA) 
Alpha Dosimetry 
Design of the passive personal dosimeter for miners using an 
allyl diglycol carbonate plastic. Phase 1. Basic and feasibility 
study, 11:14671 (R;CA) 
Radiation Monitoring 
Retrospective study of radon daughter concentrations in the 
workplace in the fluorspar mines of St. Lawrence, 
Newfoundland, 11:14504 (R;CA) 
RADURIZATION 
Contract gamma irradiation in Australia, 11:13855 (RA;AU) 
Radiation chemistry in food preservation, 11:14705 (RA;AU) 
RAILGUN ACCELERATORS 
Application of railgun principle to high-velocity hydrogen 
pellet injection for magnetic fusion reactor refueling. 
Technical progress report, 11:15373 (R;US) 


"Theta gun,” a multistage, coaxial, magnetic induction 
projectile accelerator, 11:15387 (R;US) 
Performance 
"Theta gun,” a multistage, coaxial, magnetic induction 
projectile accelerator, 11:15387 (R;US) 


See also ACID RAIN 
Pollution Sources 
Element tracers of source regions of contaminants in 
precipitation. Fourth quarterly report, 11:14445 (R;US) 
pling 


Element tracers of source regions of contaminants in 
precipitation. Fourth quarterly report, 11:14445 (R;US) 
RAIN WATER 
Radionuclide Migration 
Austrian system for the measurement of environmental 
radioactivity, 11:14595 (RA;AT) 
RARE EARTHS 


See also EUROPIUM 
PRASEODYMIUM 
YTTERBIUM 


Separation Processes 
Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 
RARE GASES 


See also ARGON 
HELIUM 
KRYPTON 





XENON 
Radiolysis 
Ion recombination rates of rare gas cations and halide anions in 
gases, 11:13847 (RA;AU) 
Recombination 
Ion recombination rates of rare gas cations and halide anions in 
gases, 11:13847 (RA;AU) 
RATCHETING 
Thermal Stresses 
Design rule about thermal ratcheting, 11:13625 (R;FR) 
RATS 
Acute Irradiation 
Survival time, induced tumours and therapeutical attempt with 
a radioprotective mixture in rats irradiated with 4 Gy 
gamma rays, 11:14703 (RA;BG;In Bulgarian) 


Radiation Effects 
Effects of long-term low-level radiofrequency radiation 
exposure on rats. Volume 9. Summary. Final report, June 
1980-July 1984, 11:14737 (R;US) 
Prenatal Irradiation 
Analysis of behavioural changes induced by prenatal 
irradiation, 11:14686 (RA;DE) 
Radionuclide Kinetics 
Composite treatment for reducing radionuclide retention in 
rats, 11:14677 (RA;AT) 
RAYLEIGH-TAYLOR INSTABILITY 
Instability Growth Rates 
Approximate treatment of density gradients in Rayleigh-Taylor 
instabilities, 11:15335 (J;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Absorption Spectra 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 3. Radical cations, 11:13882 (J;US) 
REACTION KINETICS 
See also BIOCHEMICAL REACTION KINETICS 
Computerized Simulation 
Bounded plasma dynamics from particle simulations; movie 
script, 11:15310 (R;US) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 


See also DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 


Computerized Simulation 

Computerized operation guidance method for post-trip 
transient control of BWRs, 11:13287 (RA;XA) 

RELAPS/MOD2 assessment at INEL, 11:13318 (R;US) 

Emergency Plans 

Recommendations on criteria for the protection of the public 
in the event of a nuclear emergency, 11:13341 (R;CA;In 
English and French) 

Technical basis for emergency planning and preparedness in 
EC countries. An examination of criteria, practices and 
recent developments and proposals for a harmonized 
approach, 11:13213 (R;LU) 

Fission Product Release 
In-vessel release of radionuclides and generation of aerosols, 
11:13313 (R;US) 
Human Factors 
Feedback of experience, 11:13286 (RA;XA;In French) 
Information Systems 

Use of probabilistic safety assessment (PSA) in evaluation of 
abnormal events for supporting decision making, 11:13336 
(RA;XA) 

Legal Aspects 

Evaluation of recent upgrades in US response capability 

through a federal field exercise, 11:13339 (RA;XA) 


ity 
Use of probabilistic safety assessment (PSA) in evaluation of 
abnormal events for supporting decision making, 11:13336 
(RA;XA) 


ERA-11/7 / 246S 


Radioactivity 
In-vessel release of radionuclides and generation of aerosols, 
11:13313 (R;US) 
Reactor Simulators 
Computerized operation guidance method for post-trip 
transient control of BWRs, 11:13287 (RA;XA) 
Risk Assessment 
Use of probabilistic safety assessment (PSA) in evaluation of 
abnormal events for supporting decision making, 11:13336 
(RA;XA) 
Simulation 
Continuing integral testing capability-scaling study approach 
and preliminary results, 11:13316 (R;US) 
REACTOR CHARGING MACHINES 
Ss 
Evolution of on-power fuelling machines on Canadian natural 
uranium power reactors, 11:13245 (R;CA) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 


Acoustic Emission Testing 
NDE of stainless steel and on-line leak monitoring of LWRs, 
11:13217 (R;US) 
Decontamination 
Corrosion evaluation of two processes for chemical 
decontamination of BWR structural materials, 11:13641 
(R;US) 
Deactivation and safety, 11:13349 (RA;CS;In Czech) 
Methods of decontaminating metal surfaces, 11:13214 
(RA;CS;In Czech) 
Seismic Effects 
Component fragilities. Data collection, analysis and 
interpretation, 11:13311 (R;US) 
Surface Cleaning 
Methods of decontaminating metal surfaces, 11:13214 
(RA;CS;In Czech) 
REACTOR CONTROL SYSTEMS 
Computer Codes 
MVPACK: a package for the computer-aided design of 
multivariable control systems, 11:13283 (R;CA) 
Computer-Aided Design 
MVPACK: a package for the computer-aided design of 
multivariable control systems, 11:13283 (R;CA) 
Computerized Simulation 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Modifications 
Installation of automatic control at experimental breeder 
reactor II, 11:13291 (J;US) 
Performance Testing 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Systems Analysis 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORES 
Computerized Simulation 
Calculational substantiation of the possibility of different 
HTGR simulation using the GROG critical facility, 11:13240 
(R;SU;In Russian) 
Design 
Core design and performance of small inherently safe LMRs, 
11:13252 (R;US) 
Heat Transfer 
Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 


Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions - final report. Appendices 
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(MODBOIL, DEBRIS, MOLTENPOOL, CONFILM, 
BLDG), 11:13345 (R;CA) 

Thermal and hydraulic behaviour of CANDU cores under 
severe accident conditions. Executive summary, 11:13346 
(R;CA) 

Performance 

Core design and performance of small inherently safe LMRs, 

11:13252 (R;US) 
Power Distribution 

Adaption of core simulations to detector readings, 11:13218 
(R;SE) 

REACTOR EXPERIMENTAL FACILITIES 
Recommendations 
Use of a medium or low flux reactor and its “background 
laboratories”, 11:13303 (RA;XA) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 
Delayed Neutron Precursors 

UNICIN - a one-dimensional computer code for reactor 

kinetics, 11:13267 (R;BR;In Portuguese) 
Neutron Diffusion Equation 

UNICIN - a one-dimensional computer code for reactor 

kinetics, 11:13267 (R;BR;In Portuguese) 
REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Corrosion 

Corrosion evaluation of two processes for chemical 
decontamination of BWR structural materials, 11:13641 
(R;US) 

Results of erosion due to wet steam in nuclear power stations, 
11:13684 (TG;GB) 

Erosion 
Results of erosion due to wet steam in nuclear power stations, 
11:13684 (TG;GB) 
Refractory Metals 
Refractory metals in space nuclear power, 11:13258 (J;US) 
Thermal Fatigue 

NDE of stainless steel and on-line leak monitoring of LWRs, 
11:13217 (R;US) 

REACTOR MONITORING SYSTEMS 

Measuring and evaluation systems for performance monitoring of 
reactor or its components. Not to be confused with reactor 
control systems. 

Some aspects of nuclear power plant surveillance, 11:13331 
(RA;XA) 

REACTOR OPERATION 
Information Systems 

Computerized operation manual (COM) of nuclear power 

plants, 11:13288 (RA;XA) 
Man-Machine Systems 

Computerized operation manual (COM) of nuclear power 

plants, 11:13288 (RA;XA) 
Manuals 

Computerized operation manual (COM) of nuclear power 

plants, 11:13288 (RA;XA) 
REACTOR OPERATORS 
Display Devices 

Operator information displays for normal operation and fault 
management of an advanced gas-cooled reactor, 11:13285 
(RA;XA) 


Evaluation of recent upgrades in US response ility 
through a federal field exercise, 11:13339 (RA;XA) 
Recommendations 
Role of the safety analyst in the development of abnormal 
incident procedures, 11:13338 (RA;XA) 
Reliability 
Human reliability analysis: a case study, 11:13370 (BA;US) 


REACTOR PROTECTION SYSTEMS 
Computerized Simulation 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Performance Testing 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Systems Analysis 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Temperature Monitoring 
Multichannel analog temperature sensing system, 11:15317 
(R;US) 
REACTOR SAFETY 
Computer Codes 
Development and application of methods to characterize code 
uncertainty, 11:13320 (R;US) 
Computerized Simulation 
US Nuclear Regulatory Commission’s Nuclear Plant Analyzer, 
11:13321 (R;US) 
Radiation Protection 
Health physics personnel: a need unfulfilled, 11:13372 (J;US) 
Research Programs 


DER 83: outstanding events, 11:13210 (R;FR;In French) 
Nuclear Regulatory Commission programs, 11:15436 (RA;US) 
REACTOR SAFETY EXPERIMENTS 
Continuing integral testing capability-scaling study approach 
and preliminary results, 11:13316 (R;US) 
REACTOR SITES 
Hydrology 
Analysis of extreme hydrometric values in the nuclear power 
plants siting. Atucha 2 Nuclear Power Plant, 11:13294 
(R;AR;In Spanish) 


Determination of cesium-137 and strontium-90 in 
environmental samples of the selected nuclear power station 
site at Sriracha, 11:14560 (R;TH;In Thai) 

REACTORS 

See also BREEDER REACTORS 
HEAVY WATER MODERATED REACTORS 
POWER REACTORS 
PULSED REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 


Algorithms 
Microcomputer software and algorithms for nuclear data 
acquisition. State of the art tutorial presentation, 11:15445 
(RA;CS) 
Computer Codes 
Microcomputer software and algorithms for nuclear data 
acquisition. State of the art tutorial presentation, 11:15445 
(RA;CS) 
Data Acquisition 
Microcomputer software and algorithms for nuclear data 
acquisition. State of the art tutorial presentation, 11:15445 
(RA;CS) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 
See LAND RECLAMATION 
RECOMBINANT DNA 
Biological Evolution 
Nucleotide sequence preservation of human mitochondrial 
DNA, 11:14639 (J;US) 
DNA Sequencing 
Isolation and characterization of cDNA clones for carrot 
extensin and a proline-rich 33-kDa protein, 11:14637 (J;US) 
Nucleotide sequence preservation of human mitochondrial 
DNA, 11:14639 (J;US) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 





REENTRY VEHICLES 
Materials Testing 


REENTRY VEHICLES 
Materials Testing 

Dispersion-strengthened metal structural development. Final 
technical report, 1 February 1967-15 July 1968, 11:13611 
(R;US) 

Dispersion-strengthened metal structural development. Part 3. 
Final technical report, 1 November 1972-15 August 1973, 
11:13612 (R;US) 

REFINING 
tion 
Combined processing of coal and heavy resids. Progress 
report, July 16-October 15, 1985, 11:12536 (R;US) 
REFRACTORIES 
Insulating refractories: the right choice, 11:12530 (RA;BE) 
Standards 

Summary of the coal, ore, mineral, rock, and refractory 
standards issued by the National Bureau of Standards, 
11:13398 (R;US) 

REFRIGERANTS 
Heat Transfer 

Condensing coefficients when using refrigerant mixtures, 

11:13454 (RA;US) 
Performance 

Performance of a residential heat pump operating with a non- 
azeotropic binary refrigerant mixture - an interim report, 
11:13455 (RA;US) 

Physical Properties 
Absorption fluids data survey, 11:13469 (RA;US) 
Research Programs 

Condensing coefficients when using refrigerant mixtures, 

11:13454 (RA;US) 
REFRIGERATION 
Air Pollution Abatement 

Code of good practice for the reduction of emissions of 
chlorofluorocarbons (CFCs) R11 and R12 in refrigeration 
and air conditioning applications, 11:14511 (R;XE) 

Conservation 


Energy efficiency in commercial food service refrigeration: an 
assessment of technical potential and data needs, 11:13537 
(R;US) 

REFRIGERATORS 
Design 

Dilution refrigerator for muon spin relaxation experiments, 

11:13933 (J;US) 
Fabrication 

Dilution refrigerator for muon spin relaxation experiments, 

11:13933 (J;US) 
Modifications 

77° kelvin rotary-reciprocating cryogenic cooler evaluation 
program. Final report, July 1967-December 1972, 11:13910 
(R;US) 

Operation 

Dilution refrigerator for muon spin relaxation experiments, 

11:13933 (J;US) 
Performance 
Dilution refrigerator for muon spin relaxation experiments, 
11:13933 (J;US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Fluidized-Bed Combustion 

Biomass- and waste-fuelled fluidized bed, 11:14001 (RA;NO;In 

Norwegian) 
Fuel Substitution 

Bio-fuel day ‘84. Proceedings of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 

Firing with fuel pellets in heating-plants, 11:14006 (RA;NO;In 
Norwegian) 


ufacturing 
Bio-fuel day '84. Proceedings of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 
REFUSE-FUELED BOILERS 
Design 
Biomass- and waste-fuelled fluidized bed, 11:14001 (RA;NO;In 
Norwegian) 
REGION X 
See FEDERAL REGION X 
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REINFORCED CONCRETE 
Cutting Tools 
Development of large diamond-tipped saws and their 
application to cutting large radioactive reinforced concrete 
structures, 11:12771 (R;LU) 
Thermal Stresses 
Thermal-stress-evaluation tests on heated reinforced concrete 
beams, 11:13741 (R;US) 
RELATIVISTIC PLASMA 
Equations of State 
Warm relativistic electron fluid. II. Small-m/e limit, 11:15331 
(J;US) 
Magnetohydrodynamics 
Warm relativistic electron fluid. II. Small-m/e limit, 11:15331 
(J;US) 
Microwave Heating 
High-field launch electron-cyclotron heating experiments in a 
bumpy torus, 11:15341 (J;US) 
Stability 
Lyapunov stability of relativistic fluids and plasmas, 11:15032 
(J;US) 
RELATIVITY THEORY 
Testing 
Special relativity: Understanding experimental tests and 
formulations, 11:15286 (J;US) 
RELIABILITY 
Monte Carlo Method 
Approximate tolerance limits on reliability for the gamma 
distribution, 11:15279 (R;US) 
RELIEF VALVES 
Reliability 
Reliability of surface controlled subsurface safety valves, 
11:12678 (R;NO) 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Performance Testing 
Hot cell verification facility update, 11:13916 (R;US) 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 


Legislation 
Financial incentives for renewable energy investment: 
legislative initiatives in hard times, 11:12941 (RA;US) 
Production 
Symbiotically integrated organic recycling/renewable energy 
systems, 11:13013 (RA;US) 
Resource Development 
Financial incentives for renewable energy investment: 
legislative initiatives in hard times, 11:12941 (RA;US) 
Renewable energy development in the Pacific Islands: 
narrowing the options, 11:12936 (RA;US) 
Resource inventory and policy recommendations for renewable 
energy development in Peru, 11:13030 (RA;US) 
Systems Analysis 
Dynamics of growth in solar markets, 11:12935 (R;NO) 
RESEARCH AND TEST REACTORS 
See also RESEARCH REACTORS 
Laboratory Equipment 
Use of a medium or low flux reactor and its "background 
laboratories”, 11:13303 (RA;XA) 
Reactor Experimental Facilities 
Use of a medium or low flux reactor and its background 
laboratories”, 11:13303 (RA;XA) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 
Indexes 
Digest of research in the electric utility industry. Volume 4. 
Corporate index and subject index A-L, 11:13179 (R;US) 
International Cooperation 
Advanced neutron optical components for a proper beam 
tailoring, 11:13304 (RA;XA) 
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Recommendations 
Advanced neutron optical components for a proper beam 
tailoring, 11:13304 (RA;XA) 
Development of a research reactor program in a national 
research centre, 11:13299 (RA;XA) 
RESEARCH REACTORS 


See also CIRUS REACTOR 
FIR-1 REACTOR 
HIFAR REACTOR 
IBR-2 REACTOR 
NSRR REACTOR 
OWR REACTOR 
PSTR REACTOR 


Planning 
MAPLE: a Canadian multipurpose reactor concept for national 
nuclear development, 11:13297 (R;CA) 
Research Programs 
MAPLE: a Canadian multipurpose reactor concept for national 
nuclear development, 11:13297 (R;CA) 
RESERVOIR ROCK 
Petroleum Geology 
Investigations on source rock potential of Danish Central 
Graben, 11:12670 (R;DK) 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 


See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


Combustion Products 
Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 
Construction 
Building and marketing energy efficient homes, 11:13025 
(RA;US) 
Cost-effectiveness of a group of energy efficient Minnesota 
homes, 11:12934 (RA;US) 
Energy Analysis 
Empirical validation using data from the SERI Class-A 
validation house, 11:13044 (RA;US) 
PEAR: a microcomputer program for residential energy 
analysis, 11:13490 (R;US) 
Energy Audits 
Revised renewable resource calculation procedures for the 
RCS program, 11:13056 (RA;US) 
Energy Conservation 
State solar and conservation policies: a review of programs and 
their effectiveness, 11:12938 (RA;US) 
Energy Consumption 
Predicting performance of prototypical sunspaces attached to 
typical residences in various climatic regions, 11:13026 
(RA;US) 

PRISM: a conservation scorekeeping method applied to 
electrically heated houses. Final report, 11:13484 (R;US) 
Residential energy-consumption survey, 1982 and residential- 

transportation energy consumption survey, 1983. Technical 
documentation, 11:13427 (R;US) 
Energy Efficiency 
Cost-effectiveness of a group of energy efficient Minnesota 
homes, 11:12934 (RA;US) 
Marketing the energy-efficiency of solar homes using the home 
heating index, 11:13051 (RA;US) 
Energy Models 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 1, 11:13498 (R;AT;In German) 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 2, 11:13499 (R;AT;In German) 
Appliances 


Burner technology bulletin: control of NO/sub x/ emissions 
from residential gas appliances, 11:13507 (R;US) 
Gas Burners 
Performance modeling of advanced gas-burner systems. 
Annual report, November 1983-December 1984, 11:13503 
(R;US) 
Heat Pumps 
Free-piston Stirling engine development. Annual report, 
December 1, 1983-December 31, 1984, 11:13505 (R;US) 


RESIDENTIAL BUILDINGS 
Solar Water Heating 


Heating Systems 
Group heating plants in the residential building sector. 
Alternative heat production systems and oil substitution 
potential, 11:13442 (R;SE;In Swedish) 
Indoor Air Pollution 
Characterization of emission rates from indoor combustion 
sources. Final report, March 1982-March 1985, 11:13508 
(R;US) 
Development of a low cost NDIR (non-dispersine infrared 
detection) CO monitor. Final report May 83-Aug 84, 
11:14492 (R;US) 


Building and marketing energy efficient homes, 11:13025 
(RA;US) 

Marketing the energy-efficiency of solar homes using the home 
heating index, 11:13051 (RA;US) 

Passive Solar Cooling Systems 

Predicting performance of prototypical sunspaces attached to 
typical residences in various climatic regions, 11:13026 
(RA;US) 

Passive Solar Heating Systems 

Building and marketing energy efficient homes, 11:13025 
(RA;US) 

Design and installation of an energy performance monitoring 
system for an attached sunspace, 11:13043 (RA;US) 

Empirical validation using data from the SERI Class-A 
validation house, 11:13044 (RA;US) 

Impact of direct gain/indirect gain configurations on the 
interior: an analysis of glare, 11:13034 (RA;US) 

Measured performance of a direct gain passive system 
compared to F-chart/SLR 2.1 results, 11:13041 (RA;US) 

Passive solar homes: owner involvement with solar system 
functioning and satisfaction, 11:13050 (RA;US) 

Predicting performance of prototypical sunspaces attached to 
typical residences in various climatic regions, 11:13026 
(RA;US) 

Solar residential site design for Wisconsin, 11:13019 (RA;US) 

Statistical analysis of passive solar superinsulated homes in 
Minnesota, 11:13047 (RA;US) 

Photovoltaic Power Supplies 

Comparison of predicted and measured energy production for 
eight residential photovoltaic prototypes, 11:12992 (RA;US) 

Interconnecting photovoltaic systems to the utility grid, 
11:12993 (RA;US) 

Residential applications of photovoltaics in the United States, 
11:12951 (RA;US) 

Texas Instruments Solar Energy System: electric power system 
design, 11:12999 (RA;US) 

Thermal performance of the FSEC PV house under closed 
conditions - BLAST predictions versus measurements, 
11:12994 (RA;US) 

Site Selection 
Solar residential site design for Wisconsin, 11:13019 (RA;US) 
Solar Access 

Importance of solar access considerations and their application 

in solar subdivisions, 11:13020 (RA;US) 
Solar Cooling Systems 

Research goals for active solar cooling systems, 11:13082 

(RA;US) 
Solar Equipment 

Effectiveness of state government in promoting residential 
solar energy, 11:12933 (RA;US) 

Study to determine the perceptions of Michigan contractors to 
passive solar technologies in residential and commercial 
construction, 11:12937 (RA;US) 

Solar Heating Systems 

Performance evaluation of a solar heated slab residential 
heating system, 11:13075 (RA;US) 

Salt-gradient solar pond for heating a farm residence, 11:13077 
(RA;US) 

Solar Water Heating 

Investigation of promising control alternatives for solar water 
heating systems, 11:13084 (RA;US) 

Solar domestic hot water system four-year performance results, 
11:13058 (RA;US) 





RESIDENTIAL BUILDINGS 
Solar Water Heating 


Solar water heating with natural gas backup, 11:13063 

(RA;US) 
Space Heating 

Group heating plants in the residential building sector. 
Alternative heat production systems and oil substitution 
potential, 11:13442 (R;SE;In Swedish) 

Space HVAC Systems 

Analyses of advanced residential absorption heat pump cycles, 
11:13472 (RA;US) 

Assessment of ground-coil heat pump technology, 11:13521 
(BA;US) 

Battelle Dual-Cycle Absorption Heat Pump, 11:13520 (BA;US) 

Comparative analysis of single- and continuously variable- 
capacity heat pump concepts, 11:13452 (RA;US) 

Cooling performance improvement of a horizontal ground 
coupled heat pump, 11:13523 (BA;US) 

DOE-residential and commercial heat pump R & D program, 
11:13515 (BA;US) 

Dual-stroke heat pump field performance, 11:13449 (RA;US) 

Earth-coupled heat pumps for residential heat/cool and hot 
water, 11:13524 (BA;US) 

Evaluation of advanced design concepts for absorption heat 
pumps, 11:13473 (RA;US) 

Free Piston Stirling Engine heat pump development, 11:13519 
(BA;US) 

GRI gas heat pump program - an update, 11:13470 (RA;US) 

Ground-coupled heat pump research at the University of 
Tennessee, 11:13458 (RA;US) 

Optimization of a ground coupled heat pump, 11:13522 
(BA;US) 

Optimized ground coupled heat pump mechanical package, 
11:13457 (RA;US) 

ORNL air-source heat pump field experiments, 11:13450 
(RA;US) 

Performance of a residential heat pump operating with a non- 
azeotropic binary refrigerant mixture - an interim report, 
11:13455 (RA;US) 

Predicted energy savings for a residential heat pump utilizing a 
fluidized-bed heat exchanger, 11:13518 (BA;US) 

Scoping evaluation of potential benefits of zoning with 
residential space-conditioning systems, 11:13453 (RA;US) 

Stirling cycle heat pump studies, 11:13456 (RA;US) 

Stirling-engine-driven heat pump program overview, 11:13461 
(RA;US) 

Water Heating 

Earth-coupled heat pumps for residential heat/cool and hot 

water, 11:13524 (BA;US) 
Weatherization 

Action’s community energy project. Final report, 11:13483 

(R;US) 
Windows 

Predicting the performance of movable window insulation, 

11:13042 (RA;US) 
Wood Fuels 

Compendium of residential wood fuel use surveys, 11:12960 

(RA;US) 
RESIDENTIAL SECTOR 
Energy Conservation 

Electric energy savings from new technologies, 11:13437 
(R;US) 

Joint effect of feedback and goal setting on performance: a 
field study of residential energy conservation, 11:13575 
GJ;US) 

Heating Load 
Use of linear systems analysis to identify the residential/utility 
relationship, 11:13062 (RA;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
H 


ydrocracking 

VEGA-COMBI-cracking process for upgrading heavy oil and 
bitumen (Coprocessing), 11:12734 (RA;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 

RESIDUES 


See also ASHES 
GANGUE 
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SMOKES 
Combustion 
EDS coal liquefaction process update, 11:12563 (RA;US) 
Gasification 


EDS coal liquefaction process update, 11:12563 (RA;US) 
Liquefaction of hard coal in RUHRKOHLE/VEBA OEL’s 
Pilot Plant at Bottrop, 11:12566 (RA;US) 
Hydrogenation 
Catalytic hydrotreatment of coal-derived residua, 11:12585 
G;NL) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESIDUUMS 
See RESIDUAL FUELS 
RESINS 


Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
Sorptive Properties 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
RESISTORS 
Electrical Faults 
Role of short-circuiting pathways in reduced ZnO varistors, 
11:13984 (J;US) 
RESONANCE 
See also GIANT RESONANCE 
Dirichlet Problem 
Resonances and scattering in the classical limit, 11:15121 
(R;FR) 
Semiclassical Approximation 
Resonances and scattering in the classical limit, 11:15121 
(R;FR) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 
See also CAVITY RESONATORS 
Mode Control 
Modal analysis of unstable resonators. Doctoral thesis, 
11:13937 (R;US) 
RESOURCE POTENTIAL 
NOT for economic evaluation of a known deposit or resource. 
Economic Analysis 
Energy plan for Maniitsoqg/Sukkertoppen (Greenland), 
11:13408 (R;DK;In Danish) 
Energy plan for Nuuk/Godthaab (Greenland), 11:13409 
(R;DK;In Danish) 
Evaluation 
Energy plan for Paamiut/Frederikshaab (Greenland), 11:13407 
(R;DK;In Danish) 
RESOURCE RECOVERY FACILITIES 
Stack Disposal 
Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORS 
Efficiency 
Study of efficiency and current use of respiratory protective 
devices, 11:13918 (R;CA) 
Performance 
Study of efficiency and current use of respiratory protective 
devices, 11:13918 (R;CA) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM DISEASES 
Surveys 
Prevalence of persistent cough and phlegm in young adults in 
relation to long-term ambient sulfur oxide exposure, 11:14660 
(R;US) 
RESPONSE FUNCTIONS 
Describing the response of a system to external action. 
Calculations 


Computer implementation of response theory, 11:15457 (B;US) 





2518 / ERA-11/7 


RESTAURANTS 
Energy Conservation 
Energy efficiency in commercial food service refrigeration: an 
assessment of technical potential and data needs, 11:13537 
(R;US) 
RETINOIC ACID 
Radiolysis 


Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 3. Radical cations, 11:13882 (J;US) 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
See also IN-SITU RETORTING 
Mathematical Models 
Lawrence Livermore National Laboratory oil shale project. 
Quarterly report, July-September 1985, 11:12738 (R;US) 
REVERSE-FIELD PINCH 
Breeding Blankets 
Blanket activation and afterheat for the Compact Reversed- 
Field Pinch Reactor, 11:15379 (R;US) 


for fusion applications of reversed-field pinches, 
11:15378 (R;US) 
Uses 
for fusion applications of reversed-field pinches, 
11:15378 (R;US) 
REYNOLDS NUMBER 
Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 
RF 


Design 
A low level RF system for the Fermilab Tevatron, 11:14169 
(US) 


Performance 
A low level RF system for the Fermilab Tevatron, 11:14169 
(J;US) 
The RF program for LAMPF II, 11:14163 (J;US) 
RHENIUM COMPLEXES 
Radiolysis 
Redox properties of dioxo rhenium diamines, 11:13866 
(RA;AU) 
Redox Potential 
Redox properties of dioxo rhenium diamines, 11:13866 
(RA;AU) 
RHODIUM 
Sorptive Properties 
Chemical trapping and ir studies of CO/He surface species. 
Pisst quarterly report, September-November 1985, 11:12543 
;US) 


Interpretation of the '*Rh level structure, 11:15167 (RA;US) 
RHODIUM 107 
Energy Levels 
Massive transfer experiments with heavy beams, 11:15168 
(RA;US) 
RHODIUM 97 
High Spin States 
High-spin states of *7Rh, 11:15164 (J;US) 
RHODIUM BORIDES 
Ferromagnetism 
Thermodynamic study of the competition between 
superconductivity and magnetism in ErRh,B,, 11:13708 
G;US) 


Thermodynamic study of the competition between 
superconductivity and magnetism in ErRh,B,, 11:13708 
(J;US) 

RHODIUM BROMIDES 


Photochemistry 
Influence of the magnetic field on the photosubstitution 
reaction of coordination complexes, 11:13836 (J;NL) 
RHODIUM CHLORIDES 


Photochemistry 
Influence of the magnetic field on the photosubstitution 
reaction of coordination complexes, 11:13836 (J;NL) 


RHODOPSIN 
Absorption Spectra 
Importance of bound divalent cations to the tyrosine 
deprotonation during the photocycle of bacteriorhodopsin, 
11:14626 (J;US) 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES 
Transmission Electron 
Eubacteria, and the origin of photosynthesis: the 
photocytes, 11:14658 (J;US) 
RIBULOSE DIPHOSPHATE CARBOXYLASE 
Amino Acid Sequence 
Active site of ribulosebisphosphate carboxylase/oxygenase, 
11:14616 (R;US) 
Biochemical Reaction Kinetics 
Active site of ribulosebisphosphate carboxylase/oxygenase, 
11:14616 (R;US) 
Molecular Structure 
Active site of ribulosebisphosphate carboxylase/oxygenase, 
11:14616 (R;US) 
Species Diversity 
Active site of ribulosebisphosphate carboxylase/oxygenase, 
11:14616 (R;US) 
RICE 


Strontium-90 and cesium-137 in rice (producing districts) (from 
Oct. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14536 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from Sep. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14537 (RA;JP) 

RIEMANN WAVES 

See SHOCK WAVES 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Operational phase of inspection prioritization, 11:13312 (R;US) 
Meetings 

Low-probability/high-consequence risk analysis, 11:14609 

(B;US) 
Probability 

Improving the characterization and treatment of uncertainty in 
health and environmental risk assessments. Final report, 
11:14740 (R;US) 

RIVERS 


See also COLUMBIA RIVER 
DANUBE RIVER 


Acid Rain 
Effects of acidic precipitation on Atlantic salmon rivers in 
New England. Air Pollution and Acid Rain Report No. 18 
(Final), 11:14574 (R;US) 
Water Quality 
Assessment of existing water quality in the Tongue River, 
Wyoming, and effects of coal mining, 11:12629 (R;US) 
Water Waves 
Analysis of river wave types, 11:12908 (R;US) 
RNA 
Scanning Electron Microscopy 
Quantitative structural analysis of eukaryotic ribosomal RNA 
by scanning transmission electron microscopy, 11:14622 
(J;US) 
Structural Chemical Analysis 
Quantitative structural analysis of eukaryotic ribosomal RNA 
by scanning transmission electron microscopy, 11:14622 
G;US) 
Transmission Electron Microscopy 
Quantitative structural analysis of eukaryotic ribosomal RNA 
by scanning transmission electron microscopy, 11:14622 
G;US) 
RNA POLYMERASE 
See RNA 





RO-07-0582 
Loss of Coolant 


RO-07-0582 
See MISONIDAZOLE 
ROBINSON-2 REACTOR 
Loss of Coolant 

Pressurized thermal shock evaluation of the H.B. Robinson 
Unit 2 Nuclear Power Plant (Chapters 1-8). Volume 1, 
11:13358 (R;US) 

Pressurized thermal shock evaluation of the H.B. Robinson 
Unit 2 Nuclear Power Plant (Appendices A-K), Volume 2, 
11:13359 (R;US) 

Pressure Vessels 

Vessel Integrity Simulation Analysis (VISA) code sensitivity 

study, 11:13236 (R;US) 
Primary Coolant Circuits 

Pressurized thermal shock evaluation of the H.B. Robinson 
Unit 2 Nuclear Power Plant (Chapters 1-8). Volume 1, 
11:13358 (R;US) 

Pressurized thermal shock evaluation of the H.B. Robinson 
Unit 2 Nuclear Power Plant (Appendices A-K), Volume 2, 
11:13359 (R;US) 

Thermal Shock 

Pressurized thermal shock evaluation of the H.B. Robinson 
Unit 2 Nuclear Power Plant (Chapters 1-8). Volume 1, 
11:13358 (R;US) 

Pressurized thermal shock evaluation of the H.B. Robinson 
Unit 2 Nuclear Power Plant (Appendices A-K), Volume 2, 
11:13359 (R;US) 

ROCK BEDS 
Construction 
Innovative rock bed construction, 11:13022 (RA;US) 
Design 
Innovative rock bed construction, 11:13022 (RA;US) 
ROCK MECHANICS 
Measurement of thermal stresses and deformations in rocks. 
Stage 2, 11:13375 (R;SE;In Swedish) 
ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 
Workshop on fundamental geochemistry needs for nuclear 
waste isolation, 11:14748 (R;US) 
ROCKS 
See also SEDIMENTARY ROCKS 
Deformation 

Measurement of thermal stresses and deformations in rocks. 

Stage 2, 11:13375 (R;SE;In Swedish) 
Standards 

Summary of the coal, ore, mineral, rock, and refractory 
standards issued by the National Bureau of Standards, 
11:13398 (R;US) 

Thermal Stresses 
Measurement of thermal stresses and deformations in rocks. 
Stage 2, 11:13375 (R;SE;In Swedish) 
RODENTS 
See also MICE 
RATS 
Contamination 

Ecological monitoring of mercury in the environment, 

11:12627 (J;US) 
ROOF BOLTS 
Strains 

Dynamic response of rock reinforcement in a cavity under 
internal blast loading: an add-on test to the pre-mill yard 
event, 11:14431 (R;US) 

ROOF PONDS 
Computerized Simulation 

Validation of a computer simulation of the cooling and heating 
performance of a roof pond building based upon a detailed 
analysis of measured heat transfer, 11:13088 (R;US) 

Performance 

Validation of a computer simulation of the cooling and heating 
performance of a roof pond building based upon a detailed 
analysis of measured heat transfer, 11:13088 (R;US) 

ROPER RESONANCE 
See N-1470 RESONANCES 
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ROTARY ENGINES 
Technology Assessment 
Technology indicators based on patent data: three case studies. 
Phase 2 report. Development and application of indicators, 
11:13601 (R;US) 
RUBBER INDUSTRY 
Energy Efficiency 
Industrial Market and Energy Management Guide. Standard 
Industrial Classification 30 rubber and plastic products 
industry, 11:13533 (R;US) 
Energy Management 
Industrial Market and Energy Management Guide. Standard 
Industrial Classification 30 rubber and plastic products 
industry, 11:13533 (R;US) 
RUBIDIUM COMPOUNDS 


See also RUBIDIUM FLUORIDES 
RUBIDIUM SILICIDES 


Tonic Conductivity 
Mixed alkali effect in sodium rubidium germanate glasses, 
11:13729 (R;US) 
RUBIDIUM FLUORIDES 
Magnetic Properties 
Dynamics of random spin systems, 11:13725 (R;US) 
RUBIDIUM SILICIDES 
Critical Field 
Partially gapped Fermi surface in the heavy-electron 
superconductor URu2Sie, 11:13674 (J;US) 
Energy Gap 
Partially gapped Fermi surface in the heavy-electron 
superconductor URu2Sie, 11:13674 (J;US) 
Fermi Level 
Partially gapped Fermi surface in the heavy-electron 
superconductor URueSie, 11:13674 (J;US) 
RUNGE-KUTTA METHOD 
Calculation Methods 
Performance of Runge-Kutta codes when stability restricts the 
stepsize, 11:15453 (R;US) 
RUPTURE DISKS 
See RELIEF VALVES 
RUTHENIUM 
Catalytic Effects 
Cation promotion effects in zeolite-supported F-T catalysts. 9th 
quarterly report, September-November 1985, 11:12865 
;US 
Electronic Structure 
Efficient solution of Poisson's equation in linear combination of 
atomic orbitals calculations of crystal electronic structure, 
11:15268 (J;US) 
ESCA study of alkali promoter effects on silica-supported 
ruthenium catalysts, 11:13811 (J;US) 
Photolysis 
Flash photolysis of Ru(bpy)s2i - vanadium states, 11:13829 
(RA;AU) 
Solvent Extraction 
TBP 20% - diluent/HNO;/H2O liquid-liquid extraction system: 
equilibrium normalization data of nitric acid, ruthenium and 
zirconium, 11:13787 (R;BR;In Portuguese) 
RUTHENIUM 106 
Distribution Functions 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
Sorption 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
RUTHENIUM BORIDES 
Critical Field 
Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB:, 
11:13706 (J;US) 
Magnetic ity 
Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB2, 
11:13706 (J;US) 
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Specific Heat 
Upper critical field and heat capacity in the reentrant 
superconducting system (Lu/sub 1-x/Er/sub x/)RuB2, 
11:13706 (J;US) 
RUTHENIUM COMPLEXES 
Electrochemistry 
Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
Photochemistry 
Photoeffects in metallo-polymer films in the presence of 
external redox quenchers, 11:12986 (J;NL) 
Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
RWE-BAYERNWERK REACTOR 
Biological Shields 
Activation of the biological shield of the shut-down 
Gundremmingen block A reactor, 11:13222 (R;LU;In 
German) 


S 


SACCHAROMYCES CEREVISIAE 
Biological Radiation Effects 
Attempted stimulation of cell division by low intensity U.V. 
light, 11:14704 (RA;AU) 
Cell Division 
Attempted stimulation of cell division by low intensity U.V. 
light, 11:14704 (RA;AU) 
SAFEGUARDS 
Evaluation 
Adversary pathfinding, 11:12847 (R;US) 


Statement on current and proposed activities of DG XII of the 
Commission of the European Communities, 11:13329 
(RA;XA) 

European Communities 

Statement on current and proposed activities of DG XII of the 
Commission of the European Communities, 11:13329 
(RA;XA) 

Recommendations 
Experience and lessons learned from the operation of the 
Czechoslovak incident reporting system, 11:13337 (RA;XA) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY VALVES 

See RELIEF VALVES 
SALINE ZONE 

See OIL SHALES 
S 

Measuring Instruments 

Deveiopment of a point-electrode conductivity salinometer 
with high spatial resolution for use in very saline solutions, 
11:13114 (RA;US) 

SALINITY GRADIENT POWER PLANTS 
Feasibility Studies 

Study of small scale solar pond/OTEC (SPOTEC) power 

systems, 11:13011 (RA;US) 


Optimization of a solar salt pond power plant at Great Salt 
Lake, 11:13010 (RA;US) 
SALMON 
Population 
Effects of acidic precipitation on Atlantic salmon rivers in 
New England. Air Pollution and Acid Rain Report No. 18 
(Final), 11:14574 (R;US) 
SALT CAVERNS 
Radioactive Waste Storage 
Release of radioactive substances from slightly and medium 
radioactive waste stored in the salt mine at Asse, 11:12786 
(RA;DE;In German) 


SALT DEPOSITS 
Radioactive Waste Disposal 
Further design work on a repository in a salt dome, 11:12772 
(R;LU) 
Radioactive wastes with volatile nuclides with regard to their 
ultimate storage in salt mines, 11:12787 (RA;DE;In German) 
Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 
Significance of special radioactive wastes for long-term safety 
in ultimate storage sites, 11:12788 (RA;DE;In German) 
SAMARIUM 144 TARGET 
Carbon 12 Reactions 
Intermediate mass fragment emission, 11:15190 (RA;US) 
Cross Sections 
Study of competition between fusion-fission and -evaporation 
in heavy ion reaction, 11:15186 (RA;JP) 
Heavy Ion Reactions 
Study of competition between fusion-fission and -evaporation 
in heavy ion reaction, 11:15186 (RA;JP) 
SAMARIUM 154 TARGET 
Alpha Reactions 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 11:15183 (R;US) 
Boron 11 Reactions 
Massive transfer experiments with heavy beams, 11:15168 
(RA;US) 
Carbon 12 Reactions 
Angular momentum bearing modes and nuclear structure 
effects in '*C-induced fission, 11:15179 (RA;US) 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 11:15183 (R;US) 
Heavy Ion Reactions 
Study of competition between fusion-fission and -evaporation 
in heavy ion reaction, 11:15186 (RA;JP) 
Nitrogen 14 Reactions 
Study of evaporation residues produced in the *N + ™‘Sm 
reaction at 35 MeV/a.m.u., 11:15182 (RA;US) 
Study of partial waves leading to various fractions of linear 
momentum transfer, 11:15181 (RA;US) 
Oxygen 16 Reactions 
Linear and angular momentum transfer in the reactions of 310 
MeV **O with ‘Sm, 11:15180 (RA;US) 
Spin distribution of the compound nucleus in heavy ion 
reactions at near-barrier energies, 11:15183 (R;US) 
SAMARIUM COMPLEXES 
Chemical Preparation 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
Crystal Structure 
Neutron diffraction study at 37 K of sodium 
triaqua(ethylenediamine-tetraacetato)samarate(III) 
pentahydrate, Na[Sm(CioHi12N2Os)(H2O)s].5H2O, 11:13816 
(J;DK) 
Molecular Structure 
Preparation and structure of a neodymium complex containing 
bidentate (carbamoylmethyl)phosphine oxide ligands, 
11:13809 (J;US) 
SAMPLING 
Statistics 
Linear empirical Bayes estimation of means and variances, 
11:15456 (J;US) 
SANDSTONES 
Hydraulic Fracturing 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
Mechanical 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
Sonic Logging 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
SANITARY LANDFILLS 
BIOGAS Process 
Utilization of the energy contents of biologically decomposing 
materials in dumping places, 11:12868 (R;FI;In Finnish) 





SANITARY LANDFILLS 
industrial Wastes 


Industrial Wastes 
Migration of hazardous substances through soil. Part 2. 
Determination of the leachability of metals from five 
industrial wastes and their movement within soil. Final 
report, April 1974-December 1977, 11:14521 (R;US) 
IN 


See BRASSICA 
SAUDI ARABIA 


Insolation 

SOLERAS - Solar Energy Water Desalination Project. Solar 
energy falling on Yanbu, Saudi Arabia, July 1985, 11:12931 
(R;US) 

SOLERAS - Solar Energy Water Desalination Project. Solar 
energy falling on Yanbu, Saudi Arabia, August 1985, 
11:12932 (R;US) 

Solar Flux 

Developing hourly weather data for locations having only 

daily weather data, 11:12920 (RA;US) 
Weather 

Developing hourly weather data for locations having only 

daily weather data, 11:12920 (RA;US) 
SAVANNAH RIVER PLANT 
Nuclear Materials Management 

Nondestructive instrumentation for a Savannah River plant 

upgrade project, 11:12849 (J;US) 
Radioactive Waste Management 

F/H Area Effluent Treatment Facility. Phase II. CAC basic 

data, 11:12832 (R;US) 
SCALING LAWS 
Violations 

General consequences of the violated Feynman scaling, 
11:14907 (RA;US) 

Scaling violation in the fragmentation region of inclusive 
nucleon spectra, 11:14909 (RA;US) 

Scaling violation in the fragmentation region at energies above 
10 to the 15 eV based on data on the cosmic ray hadron 
component, 11:14942 (RA;US) 

SCANDINAVIA 


See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 


Air Pollution 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 


(R;NO) 
Radiation 
Daily values of global radiation, totally and divided in 5 
wavelength bands, from 7 stations in the Nordic countries, 
11:12945 (R;NO) 
Transfrontier Pollution 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 
SCANDIUM 48 
Isobaric Analogs 
Pion single charge exchange angular distributions at T/sub 7/ 
= 48 MeV, 11:15160 (J;US) 
SCATTERING 


See also ELASTIC SCATTERING 
INELASTIC SCATTERING 
LIGHT SCATTERING 


Differential Cross Sections 
Laboratory studies of atomic collision processes of importance 
in planetary atmospheres. Annual Status Report, 11:14947 
(R;US) 
Lindhard, Nielsen, and Scharff method of obtaining 
approximate cross sections. Memorandum report, 11:15240 


Resonances and scattering in the classical limit, 11:15121 
(R;FR) 
K Matrix 
S matrix for absorptive Hamiltonians, 11:15122 (J;US) 
S Matrix 
S matrix for absorptive Hamiltonians, 11:15122 (J;US) 
Semiclassical Approximation 
Resonances and scattering in the classical limit, 11:15121 
(R;FR) 
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SCENEDESMUS 
Photosynthesis 
Biophotolysis of water: the light saturation curves, 11:12987 
(J;GB) 
SCHOOL BUILDINGS 
Asbestos 
Asbestos-containing materials in school buildings: bulk sample 
analysis quality-assurance program - bulk sample rounds 9, 
10, 11 and blind round 2. Final report, 11:14483 (R;US) 
Walk-through survey report: control technology for asbestos 
removal industry at Tarrallton Elementary School, Norfolk, 
Virginia, 11:14488 (R;US) 


Economical light shelf design for daylighting in three schools, 
11:13024 (RA;US) 
Passive solar optics: development and implementation, 
11:13028 (RA;US) 
Design 
Development of TVA's energy design guidelines manuals, 
11:13446 (RA;US) 
Energy Analysis 
Development of TVA’s energy design guidelines manuals, 
11:13446 (RA;US) 
Passive Solar Heating Systems 
Passive solar Alaskan school. Final report, 11:13089 (R;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Electric Conductivity 
Properties of Al/p-CdTe Schottky barriers, 11:13983 (J;US) 
Fabrication 
Properties of Al/p-CdTe Schottky barriers, 11:13983 (J;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
on 
High by precise measurements of cosmogenic radiocarbon 
abundance by complex of scintillation equipments, 11:14845 
(RA;US) 
Particle Identification 
Current methods of heavy ion monitoring, 11:14288 (RA;SU;In 
Russian) 
Performance Testing 
Properties of a barium fluoride-TMAE-multiwire proportional 
chamber detector using a large single crystal, 11:14216 
(R;US) 
Pulse Discriminators 
Fast differential timing discriminator, 11:14269 (RA;SU;In 
Russian) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCLERA 
See EYES 


See UNITED KINGDOM 
SCRUBBERS 


Desulphurisation of gas free of ammonia and of gas containing 
ammonia according to the process of the Gesellschaft fuer 
Kohletechnik, 11:12621 (TJ;GB) 


Desulphurisation of gas free of ammonia and of gas containing 
ammonia according to the process of the Gesellschaft fuer 
Kohletechnik, 11:12621 (TJ;GB) 

SCRUBBING 
See also LIME-LIMESTONE WET SCRUBBING PROCESSES 
Air Pollution Abatement 

Alkaline scrubbing of in-situ oil shale retort offgas at 

Geokinetics, 11:12735 (R;US) 





SEA BED 


Technical University of Denmark, Institute of Hydrodynamics 
and Hydraulic Engineering, progress report, 11:14009 


Radiation resistance of elastomers, 11:14046 (J;US) 
SEALS 


Remotely operable shape memory alloy seals for plasma 
confinement systems, 11:13639 (R;US) 
Fabrication 
Remotely operable shape memory alloy seals for plasma 
confinement systems, 11:13639 (R;US) 
Stress Analysis 
Thermal stress analysis of a new turbine shroud seal concept, 
11:13971 (R;US) 
SEAS 
See also PACIFIC OCEAN 
Wave 
Theoretical studies and data analysis of wave propagation in 
random media. Semiannual technical report, 1 December 
1984-31 May 1985, 11:14964 (R;US) 
SEAWATER 
Quantitative Chemical Analysis 
Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 
SEAWEEDS 


Strontium-90 and cesium-137 in seaweeds. Environmental and 
dietary materials, 11:14603 (RA;JP) 
SEBACEOUS GLANDS 


Metamorphism 
Role of ionizing radiation in geological processes of organic 
matter carbonification, 11:14746 (R:SU: In Russian) 
Waste Storage 
Nuclear and chemical waste management, 11:15431 (RA;US) 
SEDIMENTS 
Isotope Dating 
Uranium-trend dating of quaternary deposits in the Nevada 
Test Site area, Nevada and California, 11:14745 (R;US) 


Properties 
Sorption dynamics of hydrophobic pollutants in sediment 
suspensions, 11:14580 (R;US) 
SEEDS 
Germination 
Modification of the Neubauer technique to assess toxicity of 
hazardous chemicals in soils, 11:14527 (J;US) 
Kinetics 


Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 11:14534 
(RA;AT) 

Solar Drying 

Solar system for low-temperature agricultural applications, 

11:13017 (RA;US) 
SEISMIC SOURCES 
Risk Assessment 

Seismic source method of seismic hazard analysis and 

EQZONE computer code manual, 11:13322 (R;US) 


Raman shifted, laser excited atomic fluorescence in an 
inductively coupled plasma, 11:13790 (R;US) 


Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 


Intermediate range order in Si/sub x/Se/sub 1-x/ glasses, 
11:13730:(R;US) 
SELENIUM COMPOUNDS 
Crystal Structure 
Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF)2NOs at 298 K and 125 K, 11:13817 (J;GB) 
Electrical Properties 
Novel structural features, and their relationship to the 
electrical properties, of the organic conductor 
(TMTSF)2NOs at 298 K and 125 K, 11:13817 (J;GB) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also GE SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 


Particle Identification 
Current methods of heavy ion monitoring, 11:14288 (RA;SU;In 
Russian) 
Pulse Discriminators 
Fast differential timing discriminator, 11:14269 (RA;SU;In 


Russian) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 


Semiconductor device modeling with BURN42: a one- 
dimensional code for modeling solid state devices, 11:13978 
(R;US) 

Physical Radiation Effects 

Total integrated dose testing of solid-state scientific CD4011, 
CD4013, and CD4060 devices by irradiation with CO-60 
gamma rays, 11:13703 (R;US) 

SEMICONDUCTOR LASERS 
Leak Detectors 

Semiconductor laser source for natural gas leak detection. 
Final report, September 1, 1984-March 31, 1985, 11:12716 
(R;US) 

SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Cathodoluminescence 
Cathodoluminescence scanning electron microscopy of 
semiconductors, 11:13749 (J;US) 
Charge Distribution 
Electron charge densities at conduction-band edges of 
semiconductors, 11:15271 (J;US) 
Chemical Reactions 
Contributions of electron microscopy to the understanding of 
reactions on compound semiconductor surfaces, 11:13738 
(R;US) 
Crystal Defects 
Electron microscopy of lattice defects in semiconductors, 
11:14320 (RA;AT;In German) 
Electrical Properties 
Cathodoluminescence scanning electron microscopy of 
semiconductors, 11:13749 (J;US) 


Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
Electronic Structure 
Electron charge densities at conduction-band edges of 
semiconductors, 11:15271 (J;US) 


Cathodoluminescence scanning electron microscopy of 
semiconductors, 11:13749 (J;US) 

Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 


Transfer of solution reactivity properties to electrode surfaces, 
11:12990 (J;US) 
Roughness 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 





SEMICONDUCTOR MATERIALS 
Scanning Electron Microscopy 


Scanning Electron Microscopy 
Cathodoluminescence scanning electron microscopy of 
semiconductors, 11:13749 (J;US) 


Thermal stability of amorphous Ni-Nb on semiconductor 
substrates, 11:13690 (J;NL) 


Thermoelectric Properties : 
Electrical and thermal transport property studies of high- 
temperature thermoelectric materials. Interim technical 
report, 15 May 1984-15 May 1985, 11:13433 (R;US) 
SEMIDIURNAL VARIATION 
See DAILY VARIATIONS 
‘ALS 


Ss 
See also ARSENIC 


Properties 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 


Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Feasibility Studies 
Greenhouse system with energy storage and high level CO, 
atmosphere, 11:13016 (RA;US) 
SEPA 
See SOUTHEASTERN POWER ADMINISTRATION 
SEPARATION ENERGY 
See BINDING ENERGY 
SEPARATION PROCESSES 


See also FLOTATION 
FRACTIONATION 
ISOTOPE SEPARATION 


Economic Analysis 
Centrax process for separation of solids from liquid 
hydrocarbon, 11:12545 (RA;US) 
Meetings 
Fourth symposium on separation science and technology for 
energy applications. Abstracts, 11:13780 (R;US) 
Technology Assessment 
Centrax process for separation of solids from liquid 
hydrocarbon, 11:12545 (RA;US) 
SEQUESTRENE 
See EDTA 
SERPUKHOV SYNCHROTRON 
Beam Dynamics 
Magnetic structures of synchrotrons, 11:14036 (RA;SU;In 
Russian) 
Magnetic Fields 
Magnetic structures of synchrotrons, 11:14036 (RA;SU;In 
Russian) 
SEWAGE SLUDGE 
Thermochemical Processes 
Direct thermochemical conversion of sewage sludge to fuel oil, 
11:12873 (R;US) 
Waste Disposal 
Multi-objective decision-making in waste disposal planning, 
11:13573 (J;US) 
SHAFTS 
Plugging 
Longevity of borehole and shaft sealing materials: 
characterization of ancient cement based building materials, 
11:12829 (J;US) 
SHALE OIL 


Use of non-coal-derived heavy solvents in direct coal 
liquefaction, 11:12547 (RA;US) 


Mechanical Properties 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
Sonic 
Unconventional Gas Program at the Lawrence Livermore 
National Laboratory, 11:12726 (R;US) 
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SHAPED CHARGES 

Prior to August 1979 CHEMICAL EXPLOSIVES and SHAPE 
were used. 

Burning time and size of aluminum, magnesium, zirconium, 
tantalum, and pyrofuze particles burning in steam. 
Contractor's report, November 1984-March 1985, 11:14335 
(R;US) 

Preliminary results of velocities and deceleration of aluminum, 
magnesium, zirconium, tantalum, pyrofuze, and titanium 
particles burning in steam. Contractor report, December 
1984-May 1985, 11:14334 (R;US) 

SHATTERING 

See FRAGMENTATION 
SHEATHS (FUEL) 

See FUEL CANS 
SHF RADIATION 

See RADIOWAVE RADIATION 
SHIELDING 

See also MAGNETIC SHIELDING 

Computer Codes 

Fundamentals of the Monte-Carlo-Codes SMO and EMO for 

flux and shielding calculations, 11:15251 (R;DD;In German) 
SHIELDING MATERIALS 
Performance Testing 
Design concepts to minimize the activation of the biological 
shield of light-water reactors, 11:13221 (R;LU) 
SHIELDS 
See also BIOLOGICAL SHIELDS 
Materials 

Material shields against neutral atomic particle beams. 

Technical report, 11:15426 (R;US) 
SHIFT PROCESSES 
Catalysts 
Pilot development stage of the comflux-process for 
methanization of coal gas, 11:12570 (RA;US) 
SHIPS 
See also NUCLEAR SHIPS 
on 
Model tests with a foil propeller. Pt. 1, 11:13576 (R;NO) 
Model tests with a foil propeller. Pt. 2, 11:13577 (R;NO) 
Safety 
Management improvement could enhance enforcement of 
Coast Guard marine safety programs, 11:14741 (R;US) 
Thrusters 
Model tests with a foil propeller. Pt. 1, 11:13576 (R;NO) 
Model tests with a foil propeller. Pt. 2, 11:13577 (R;NO) 
SHOCK TUBES 
Data Acquisition Systems 

Kinetics and mechanisms of key elementary processes of 
importance of high temperature combustion chemistry. 
Technical progress report, May 1-December 12, 1985, 
11:13900 (R;US) 

SHOCK WAVES 
See also DETONATION WAVES 
Flow Models 

Mach stem modeling with spherical shock waves. Master's 

thesis, 11:14435 (R;US) 
Pressure Gradients 

Calculation of the wall pressure field generated on a group of 

buildings by an external explosion, 11:13229 (R;LU) 
Three-Dimensional Calculations 

Calculation of the wall pressure field generated on a group of 

buildings by an external explosion, 11:13229 (R;LU) 
Wave Propagation 
Measurement of two-dimensional shock wave velocities and a 
composite-probe, 11:14402 (RA;US) 
SHOREHAM REACTOR 
Shoreham, New York, USA 
Reactor Safety 

Safety Evaluation Report related to the operation of Shoreham 
Nuclear Power Station, Unit No. 1 (Docket No. 50-322). 
Supplement No. 9, 11:12354 (R;US) 

SHORES 
For both lake- and sea-land boundaries. 
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Stratigraphy 
Stratigraphic study of beach features on the southwestern 
shore of Lake Michigan: new evidence of Holocene lake- 
level fluctuations. Environmental geology notes, 11:14744 


(R;US) 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Background Radiation 
Concerning vackground from calorimeter ports, 11:14219 
(RA;US) 
Design 
Detector for dimuons produced in the relativistic heavy ion 
collider, 11:14224 (RA;US) 
Intensity interferometry measurements in a 4 7 detector at the 
proposed RHIC, 11:14220 (RA;US) 
Interferometry 
Calculational methods for generation of Bose-correlated states, 
11:14221 (RA;US) 
Neutron Detection 
Design and realization of on-line selection device of 
annihilations for PP experiment at 100 GeV, 11:14301 
(R;FR;In French) 
On-Line Systems 
Design and realization of on-line selection device of 
annihilations for PP experiment at 100 GeV, 11:14301 
(R;FR;In French) 
Performance 
Intensity interferometry measurements in a 4 7 detector at the 
proposed RHIC, 11:14220 (RA;US) 
Long-drift calorimeter modules for the Soudan 2 nucleon 
decay detector, 11:14215 (R;US) 
SLD liquid argon calorimeter prototype test results, 11:14307 
(R;US) 
Underground Facilities 
Long-drift calorimeter modules for the Soudan 2 nucleon 
decay detector, 11:14215 (R;US) 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
Fabrication 
Application of position-sensitive semiconductor detectors in 
magnetic beta spectrometers, 11:14278 (R;SU;In Russian) 
Performance 
Application of position-sensitive semiconductor detectors in 
magnetic beta spectrometers, 11:14278 (R;SU;In Russian) 
Position Sensitive Detectors 
Development and testing of a silicon trigger detector with 400 
elements for the HELIOS (NA 34) experiment, 11:14217 
(RUS) 
Pulse Shapers 
Spectrometric pulse shaper for high count rates, 11:14237 
(RA;CS;In Russian) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA MINUS 
Magnetic Moments 
Measurement of =p production polarization and magnetic 
moment, 11:15049 (J;US) 
ion 
Measurement of =~ production polarization and magnetic 
moment, 11:15049 (J;US) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SIGNALS 
Fourier Analysis 
‘Boxcar’ method for the analysis of non-Gaussian random 
signals, 11:15357 (J;GB) 
SILICA 
Crack Propagation 
Mechanism of mechanical fatigue of fused silica. Progress 
report, July 1-December 31, 1985, 11:13733 (R;US) 


Development of high-speed contour grinding and fly-cutting 
equipment and processes, 11:13705 (RA;US) 


Development of high-speed contour grinding and fly-cutting 
equipment and processes, 11:13705 (RA;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Absorption Spectra 

Temperature dependence of the Si and Ge (111)2 x 1 surface- 
state optical absorption, 11:13751 (J;US) 

ig 

Characteristics of ion-implantation damage and annealing 
phenomena in semiconductors, 11:13775 (J;US) 

Cleavage 

Temperature dependence of the Si and Ge (111)2 x 1 suiface- 

state optical absorption, 11:13751 (J;US) 
Coatings 

Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 

(J;US) 
Crystal Growth 

Monte Carlo simulation of growth of crystalline and 

amorphous silicon, 11:13743 (R;US) 
Crystal Structure 

Faceting at the silicon (100) crystal-melt interface: Theory and 

experiment, 11:13773 (J;US) 
Electrical Properties 

Electrical properties of nitrogen-doped float-zone silicon. 

Interim report, March-1984-March 1985, 11:13724 (R;US) 
Hall Effect 

Electrical properties of nitrogen-doped float-zone silicon. 

Interim report, March-1984-March 1985, 11:13724 (R;US) 
Ion Implantation 

Characteristics of ion-implantation damage and annealing 
phenomena in semiconductors, 11:13775 (J;US) 

Theoretical approach to the calculation of annealed impurity 
profiles of ion implanted boron into silicon. Interim report, 1 
November 1976-30 April 1977, 11:13723 (R;US) 

Laser-Radiation Heating 

Overheating in silicon during pulsed-laser irradiation, 11:13728 

(R;US) 
Melting 

Faceting at the silicon (100) crystal-melt interface: Theory and 
experiment, 11:13773 (J;US) 

Overheating in silicon during pulsed-laser irradiation, 11:13728 
(R;US) 

Optical Properties 

Plasmon-phonon-assisted electron-hole recombination in Si at 

very high carrier density, 11:13767 (J;US) 
Physical Radiation Effects 

Experimental and theoretical investigation of functional 
dependencies of rapid annealing. Technical report, May- 
December 1970, 11:12946 (R;US) 

Interactions of interstitial silicon with B/sub s/ and O/sub i/ in 
electron-irradiated silicon, 11:13617 (R;US) 

Solid-State Plasma 

Plasmon-phonon-assisted electron-hole recombination in Si at 

very high carrier density, 11:13767 (J;US) 
Sorptive Properties 

Photodecomposition of Mo(CO). adsorbed on Si(100), 11:13835 

(J;US) 
Surface Properties 

Temperature dependence of the Si and Ge (111)2 x 1 surface- 

state optical absorption, 11:13751 (J;US) 
X Centers 
Site symmetry and deformation-potential constants of Al-X 
acceptors in silicon, 11:13766 (J;US) 
SILICON 26 
Energy Levels 
Mass of 57Cu, 11:15157 (RA;US) 
SILICON 28 
Alpha Decay 

Charged particle decay from giant monopole resonance in **Si, 

11:15152 (RA;US) 
Giant Resonance 

(e,e'c) coincidence experiments on the decay of the giant 

resonances in 7*Si, 11:15153 (R;DE;In German) 





SILICON 28 TARGET 
Electron Reactions 


SILICON 28 TARGET 
Electron Reactions 
(e,e’c) coincidence experiments on the decay of the giant 
resonances in **Si, 11:15153 (R;DE;In German) 
Lithium 6 Reactions 
Study of the nuclear continuum of 7*Si after excitation by 
inelastic *Li scattering, 11:15154 (R;DE;In German) 
SILICON ALLOYS 
Deposition 
Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 


Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 
Structural Chemica! Analysis 
Intermediate range order in Si/sub x/Se/sub 1-x/ glasses, 
11:13730 (R;US) 
SILICON CARBIDES 
Energy Gap 
Optical constants of an a-Si/sub 1-x/C/sub x/:H film, 11:13763 
(J;US) 
Refractivity 
Optical constants of an a-Si/sub 1-x/C/sub x/:H film, 11:13763 
(J;US) 
Structural Chemical Analysis 
Local atomic arrangement in amorphous Si/sub x/C/sub 1-x/ : 
H by electron energy loss spectroscopy and electron 
diffraction, 11:13694 (R;US) 
SILICON NITRIDES 
Acoustic Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Mechanical Properties 
Reliability of two sintered silicon nitride materials, 11:13702 
(R;US) 
Nondestructive Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Porosity 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Electronic Structure 
ESCA study of alkali promoter effects on silica-supported 
ruthenium catalysts, 11:13811 (J;US) 
Vibrational States 
Modeling a “tunneling” state in amorphous silicon dioxide, 
11:13762 (J;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Physical Radiation Effects 
Interactions of interstitial silicon with B/sub s/ and O/sub i/ in 
electron-irradiated silicon, 11:13617 (R;US) 
Solar maximum: solar array degradation, 11:12973 (R;US) 
SILICONES 


Mechanistic studies of polysilane synthesis by reductive 
coupling of dichlorosilanes, 11:13720 (R;US) 
VER 


Absorption 
Scattering and absorption of light due to surface resonances on 
submicron oblate spheroidal particulates, 11:14990 (R;US) 
Electronic Structure 
Observation of film states and surface-state precursors for Ag 
films on Si(111), 11:13673 (J;US) 
Two-dimensional valence-electronic structure of a monolayer 
of Ag on Cu(001), 11:13660 (J;US) 
Layers 
Subsurface core-level shifts for an Au monolayer buried in 
Ag(111), 11:13662 (J;US) 
Nitrogen 14 Reactions 
Study of partial waves leading to various fractions of linear 
momentum transfer, 11:15181 (RA;US) 
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Photoelectron Spectroscopy 
Two-dimensional valence-electronic structure of a monolayer 
of Ag on Cu(001), 11:13660 (J;US) 
Photoluminescence 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
Physical Radiation Effects 
In-situ study of cascade defects in silver by simultaneous 
transmission electron microscopy and electrical resistivity 
measurements at low temperatures, 11:13636 (R;US) 
Plasmons 
Raman scattering and attenuated-total-reflection studies of 
surface-plasmon polaritons, 11:13765 (J;US) 
Raman Effect 
Raman scattering and attenuated-total-reflection studies of 
surface-plasmon polaritons, 11:13765 (J;US) 
Roughness 
Enhancement of optical effects on rough metal surfaces and 
photoluminescence from the noble metals, 11:13651 (R;US) 
Separation Processes 
Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 
Sorptive Properties 
Vibrational linewidths of adsorbed molecules by infrared 
emission spectroscopy, 11:13650 (R;US) 
Spheroids 
Scattering and absorption of light due to surface resonances on 
submicron oblate spheroidal particulates, 11:14990 (R;US) 
SILVER ALLOYS 
Phase Diagrams 
Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
Properties 


Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
SIMIAN VIRUS 
Scanning Electron Microscopy 
Monomers through trimers of large tumor antigen bind in 
region I and monomers through tetramers bind in region II 
of simian virus 40 origin of replication DNA as stable 
structures in solution, 11:14625 (J;US) 
Transmission Electron Microscopy 
Monomers through trimers of large tumor antigen bind in 
region I and monomers through tetramers bind in region II 
of simian virus 40 origin of replication DNA as stable 
structures in solution, 11:14625 (J;US) 
SIMS 
See MASS SPECTROSCOPY 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 
Comparative Evaluations 
Diagnosis of Alzheimer-type dementia: a preliminary 
comparison of positron emission tomography and proton 
magnetic resonance, 11:14656 (J;US) 
Diagnostic Uses 
Diagnosis of Alzheimer-type dementia: a preliminary 
comparison of positron emission tomography and proton 
magnetic resonance, 11:14656 (J;US) 
Image Processing 
Attenuated projector-backprojector for iterative SPECT 
reconstruction, 11:14650 (J;GB) 
Towards a practical implementation of the MLE algorithm for 
Positron Emission Tomography, 11:14647 (R;US) 
SINTERED MATERIALS 
Crystal-Phase Transformations 
Characterization and initial sintering of a fine alumina powder, 
11:13716 (BA;US) 
Microstructure 
The sintering of monodisperse TiOz, 11:13713 (BA;US) 
SINTERING 
Scaling Laws 
The applicability of Herring's scaling law to the sintering of 
powders, 11:13714 (BA;US) 
SITES (REACTOR) 
See REACTOR SITES 
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SKIN 
See also HAIR 
Decontamination 

Contamination and decontamination of skin, 11:14706 
(RA;CS;In Czech) 

Effects of decontamination treatment of normal skin and 
excoriation contaminated with radionuclides, 11:14679 
(RA;AT) 

Radionuclide Kinetics 

Effects of decontamination treatment of normal skin and 
excoriation contaminated with radionuclides, 11:14679 
(RA;AT) 

Surface Contamination 

Contamination and decontamination of skin, 11:14706 

(RA;CS;In Czech) 
SKULL 
Biomedical Radiography 

Absorption microanalysis with a scanning soft X-ray 
microscope: mapping the distribution of calcium in bone, 
11:14643 (J;GB) 

SKYRMIONS 
See SOLITONS 
SL GROUPS 
Irreducible Representations 
Spinorial infinite equations fitting metric-affine gravity, 
11:15288 (J;US) 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SLC 
See STANFORD LINEAR COLLIDER 
SLC DETECTORS 
Shower Counters 

SLD liquid argon calorimeter prototype test results, 11:14307 

(R;US) 


See SLC DETECTORS 
SL 
See also FUEL SLURRIES 
Combustion 
Combustion behavior of free boron-slurry droplets, 11:13895 
(R;US) 
Flow Rate 
ANL Doppler flowmeter, 11:12528 (R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
' SLURRY PIPELINES 
Waste Water 
Enhanced reuse potential of coal-slurry transport water: toxic 
organics assessment and removal. Research report, 26 
September 1983-25 September 1984, 11:12620 (R;US) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Construction 
Bracket Brook micro-hydroelectric project. Progress reports 
and final technical report, 11:12907 (R;US) 
Feasibility Studies 
Electricity production for rural communities in the developing 
world: a comparative analysis, 11:12965 (RA;US) 
Technology Assessment 
Understanding mini-hydroelectric generation. Technical paper, 
11:12914 (R;US) 
SMELTERS 
Environmental Impacts 
Direct service industry options. Draft environmental impact 
statement. Appendices, 11:13198 (R;US) 
Socio-Economic Factors 
Direct service industry options. Draft environmental impact 
statement. Appendices, 11:13198 (R;US) 
SMOKES 
See also TOBACCO SMOKES 
Using dust as a servant of war, 11:15424 (R;US) 
SNAKES 
Contamination 
Long-term declines in radiocesium of two sympatric snake 
populations, 11:14562 (J;GB) 
SNG 
See HIGH BTU GAS 
SODA ASH 
See SODIUM CARBONATES 


SODIUM 
Activation Analysis 
Interferences in reactor neutron activation analyses, 11:15249 
(R;BR;In Portuguese) 
Reactions 


ESCA study of alkali promoter effects on silica-supported 
ruthenium catalysts, 11:13811 (J;US) 
Double Resonance Methods 
Saturation of an atomic transition by a phase-diffusing laser 
field, 11:15009 (J;US) 
Energy-Level Transitions 
Saturation of an atomic transition by a phase-diffusing laser 
field, 11:15009 (J;US) 
Multi-Photon Processes 
Saturation of an atomic transition by a phase-diffusing laser 
field, 11:15009 (J;US) 
Processes 


Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 

Toxicity 

Modification of the Neubauer technique to assess toxicity of 

hazardous chemicals in soils, 11:14527 (J;US) 
SODIUM ALLOYS 
Chemical Properties 

Measurements of the physical and chemical properties of the 
sodium-potassium alloy. Quarterly progress report No. 7, 
11:13620 (R;US) 

Physical Properties 

Measurements of the physical and chemical properties of the 
sodium-potassium alloy. Quarterly progress report No. 7, 
11:13620 (R;US) 

SODIUM CARBONATES 
Comparative Evaluations 
Chromatographic transport of alkaline buffers through 
reservoir rock, 11:12673 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 


See also SODIUM CARBONATES 
SODIUM HYDROXIDES 
SODIUM SULFIDES 


Tonic Conductivity 
Mixed alkali effect in sodium rubidium germanate giasses, 
11:13729 (R;US) 
SODIUM HYDROXIDES 
Comparative Evaluations 
Chromatographic transport of alkaline buffers through 
reservoir rock, 11:12673 (R;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM SULFIDES 
Diffusion 
Mass transport in sodium polysulfide melts, 11:13387 (R;US) 
SODIUM-SULFUR BATTERIES 
Diffusion 
Mass transport in sodium polysulfide melts, 11:13387 (R;US) 
Sodium Sulfides 
Mass transport in sodium polysulfide melts, 11:13387 (R;US) 
SOIL CHEMISTRY 
Mechanisms of aluminum adsorption on clay minerals and peat, 
11:14497 (J;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 
Acidification sources in red alder and Douglas fir soils - 
importance of nitrification, 11:14525 (J;US) 
Chemical Reaction Kinetics 
Attenuation of chemical elements in acidic leachates from coal 
mineral wastes by soils, 11:14530 (J;US) 
Contamination 
Estimates of /sup 239-240/Pu + **1Am inventory, spatial 
pattern, and soil tonnage for removal at nuclear site-201, 
NTS, 11:14546 (RA;US) 





Modification of the Neubauer technique to assess toxicity of 
hazardous chemicals in soils, 11:14527 (J;US) 

Updated estimates of /sup 239-240/Pu + **'Am inventory, 
spatial pattern, and soil tonnage for removal at nuclear site- 
201, NTS, 11:14549 (RA;US) 

Decontamination 

Distribution and characterization of radionuclides in soils from 
Nevada Test Site, 11:14550 (RA;US) 

Progress of soil radionuclide distribution studies for the 
Nevada Applied Ecology Group, 11:14552 (RA;US) 

Environmental Transport 

Migration of hazardous substances through soil. Part 2. 
Determination of the leachability of metals from five 
industrial wastes and their movement within soil. Final 
report, April 1974-December 1977, 11:14521 (R;US) 

Fallout 

Fallout fractionation in silicate soils. Doctoral thesis, August 

1980-July 1983, 11:14436 (R;US) 
Hazardous Materials Spills 

Study of the mechanisms controlling. gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 

Isotope Dating 

Uranium-trend dating of quaternary deposits in the Nevada 

Test Site area, Nevada and California, 11:14745 (R;US) 
Liming 

Admixture of lime in connection with deep rotary cultivation 

for short rotation energy forest, 11:12984 (R;SE;In Swedish) 
Liquid Flow 

Measurement of water flow rate in saturated soil by thermistor 

type sensor, 11:14517 (R;JP;In Japanese) 
Melting 

Fallout fractionation in silicate soils. Doctoral thesis, August 

1980-July 1983, 11:14436 (R;US) 


Soil microbiota of Area 13 of the Nevada Test Site, 11:14554 

(RA;US) 
Pollution Control 

Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 

Radioactivity 

Correlation between gamma radiation levels and soil radium 
concentrations at the Edgemont uranium mill site, 11:12842 
(R;US) 

Radionuclide Migration 

Long-term groundwater protection related to the nuclear 
energy use, 11:14599 (RA;AT) 

Measurement of water flow rate in saturated soil by thermistor 
type sensor, 11:14517 (R;JP;In Japanese) 

Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 11:14534 
(RA;AT) 

Sulfates 


Effect of simulated sulfuric acid rain on the chemistry of a 
sulfate-adsorbing forest soil, 11:14524 (R;US) 
Sulfuric Acid 
Effect of simulated sulfuric acid rain on the chemistry of a 
sulfate-adsorbing forest soil, 11:14524 (R;US) 
Thermal Diffusivity 
Dependence of ground heat loss from solar ponds, 11:13113 
(RA;US) 
SOLAR ABSORBERS 
Black Liquids 
Three-dimensional model for determining the solar radiation 
absorbed in a transparent circular cylinder containing a 
blackened fluid, 11:13123 (RA;US) 
Materials 
Selective properties of oxidized copper, 11:13122 (RA;US) 
Performance 
Radiometric method for measurement of emissivity of metallic 
surface. Master's thesis, 11:13130 (R;US) 
Simulation of a cylindrical solar receiver using a black fluid, 
11:13126 (RA;US) 
Thermal performance of a serpentine absorber plate, 11:13125 
(RA;US) 
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SOLAR ACCESS 
Prior to September 1980 this concept was indexed to SOLAR 
RIGHTS. 
Legal Aspects 
Importance of solar access considerations and their application 
in solar subdivisions, 11:13020 (RA;US) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 


Solar activity beyond the disk and variations of the cosmic ray 
gradient, 11:14816 (RA;US) 
Anisotropy 
Anomalous increase of solar anisotropy above 150GV in 1981- 
1983, 11:14780 (RA;US) 
Cosmic Ray Flux 
Anomalous low level of cosmic ray intensity decreases 
observed during 1980, 11:14809 (RA;US) 
Cosmic ray Br-10 biennal data and their relationship to aurorae 
and sunspots, 11:14834 (RA;US) 
Frequency Analysis 
Frequency spectra of short-period variations of cosmic rays, 
11:14811 (RA;US) 
Variations 
High by precise measurements of cosmogenic radiocarbon 
abundance by complex of scintillation equipments, 11:14845 
(RA;US) 
SOLAR AIR CONDITIONING 
SOLERAS - Saudi University Solar Cooling Laboratories 
Project: University of Riyadh. Solar air conditioning. Final 
report, 11:13101 (R;US) 
SOLAR AIR HEATERS 
Testing 
Checking simple air collectors, 11:13542 (RA;DE;In German) 
Studying air collectors and their components on an indoor test- 
stand, 11:13128 (RA;DE;In German) 
Thermal Efficiency 
Studying air collectors and their components on an indoor test- 
stand, 11:13128 (RA;DE;In German) 
SOLAR ALPHA PARTICLES 
Abundance 
4He1H ratios in the chemical compositions of solar flare 
particles and the primordial solar nebula, 11:14844 (RA;US) 
SOLAR ATMOSPHERE 
See also CHROMOSPHERE 
Cosmic Ray Flux 
Large scale dynamics of the outer heliosphere and the long- 
term modulation of galactic cosmic rays, 11:14790 (RA;US) 
Large-scale modulation of cosmic rays in mid-1982: its 
dependence on heliospheric longitude and radius, 11:14794 
(RA;US) 
Time and energy dependence of the cosmic ray gradient in the 
outer heliosphere, 11:14789 (RA;US) 
Dynamics 
Large scale dynamics of the outer heliosphere and the long- 
term modulation of galactic cosmic rays, 11:14790 (RA;US) 
Isotope Ratio 
4HelH ratios in the chemical compositions of solar flare 
particles and the primordial solar nebula, 11:14844 (RA;US) 
Particle Production 
Neutrino production from the solar atmosphere, 11:14854 
(RA;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
See also SOLAR TRACKING SYSTEMS 
Meetings 
Proceedings: photovoltaics and insolation measurements 
workshop, June 30-July 3, 1985, Vail, Colorado, 11:12983 
(R;US) 
Physical Radiation Effects 
Solar maximum: solar array degradation, 11:12973 (R;US) 
Supports 
STACBEAM 2. Final Report, 11:13001 (R;US) 
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SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 


See also GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Deep Level Transient Spectroscopy 
DLTS (deep-level transient spectroscopy) analysis of 
germanium and Al/sub x/Ga/sub 1-x/As solar cells. Final 
report, March-September 1984, 11:12948 (R;US) 
Energy Storage 
Batteries in electric vehicle and solar conversion applications, 
11:13606 (R;US) 
Meetings 
Proceedings: photovoltaics and insolation measurements 
workshop, June 30-July 3, 1985, Vail, Colorado, 11:12983 
(R;US) 
Optical Properties 
Detrimental optical properties of germanium intermediate 
layers in monolithic tandem solar-cell structures, 11:12947 
(R;US) 
Physical Radiation Effects 
DLTS (deep-level transient spectroscopy) analysis of 
germanium and Al/sub x/Ga/sub 1-x/As solar cells. Final 
report, March-September 1984, 11:12948 (R;US) 
Experimental and theoretical investigation of functional 
dependencies of rapid annealing. Technical report, May- 
December 1970, 11:12946 (R;US) 
Testing 
Solar simulation laboratory description and manual. Master’s 
thesis, 11:12950 (R;US) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
SOLAR TRACKING SYSTEMS 
Alignment 
Optical analysis of parabolic dish concentrators for solar 
dynamic power systems in space, 11:13007 (R;US) 
Comparative Evaluations 
Evaluation of actively cooled concentrating photovoltaic 
systems for combined photovoltaic-thermal applications, 
11:13000 (RA;US) 
Design 
New integrated solar collector design, 11:13129 (R;NO) 
Performance analysis of a third-generation linear Fresnel lens 
passively cooled photovoltaic collector, 11:12998 (RA;US) 
Efficiency 
Optical analysis of parabolic dish concentrators for solar 
dynamic power systems in space, 11:13007 (R;US) 
Emissivity 
Radiometric method for measurement of emissivity of metallic 
surface. Master's thesis, 11:13130 (R;US) 
Land Use 
Solar access protection: a new methodology and a sample 
easement, 11:12942 (RA;US) 
Market 
Collectors, heat-pumps, industrial water tanks. Market survey 
'84, 11:13495 (R;AT;In German) 
Optical Properties 
Optical analysis of parabolic dish concentrators for solar 
dynamic power systems in space, 11:13007 (R;US) 
Performance 
Evaluation of actively cooled concentrating photovoltaic 
systems for combined photovoltaic-thermal applications, 
11:13000 (RA;US) 
Performance analysis of a third-generation linear Fresnel lens 
passively cooled photovoltaic collector, 11:12998 (RA;US) 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
Design 
Experimental studies on non-parabolic asymmetrical solar 
concentrators with evacuated receivers, 11:13111 (RA;US) 
Fabrication 
Experimental studies on non-parabolic asymmetrical solar 
concentrators with evacuated receivers, 11:13111 (RA;US) 
Performance 
Experimental studies on non-parabolic asymmetrical solar 
concentrators with evacuated receivers, 11:13111 (RA;US) 


SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
Design 
Building design using the energy nomographs, 11:13040 
(RA;US) 
Design of a solar controlled environment agriculture system 
(SCEAS), 11:13014 (RA;US) 
Detailed design of an evacuated tube solar system for the 
National Agricultural Library, 11:13076 (RA;US) 
SOLERAS - Saudi University Solar Cooling Laboratories 
Project: King Abdulaziz University. Solar cooling systems 
design report. Phase 1 report, 11:13100 (R;US) 
Economic Analysis 
Reliability costs in the economic analysis of active solar energy 
systems, 11:13086 (RA;US) 


Energy analysis of solar Rankine power cycles used for 

cooling, 11:13083 (RA;US) 
Energy Conservation 

Research goals for active solar cooling systems, 11:13082 

(RA;US) 
Operation 

Commercial applications for solar hybrid desiccant systems, 
11:13061 (RA;US) 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 

Solar C/M System, 11:13023 (RA;US) 

Performance 

Commercial applications for solar hybrid desiccant systems, 
11:13061 (RA;US) 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 

Performance Testing 

SOLERAS - Solar Cooling Engineering Field Tests Project. 

Final report. Volume 1. Project summary, 11:13092 (R;US) 
Research Programs 

Open-cycle absorption system research and development for 
solar applications, 11:13087 (RA;US) 

Research goals for active solar cooling systems, 11:13082 
(RA;US) 

SOLERAS - Solar Cooling Engineering Field Tests Project. 
Final report. Volume 1. Project summary, 11:13092 (R;US) 

SOLERAS - Saudi University Solar Cooling Laboratories 
Project. Final report, project summary, 11:13099 (R;US) 

SOLERAS - Saudi University Solar Cooling Laboratories 
Project: University of Riyadh. Solar air conditioning. Final 
report, 11:13101 (R;US) 

SOLERAS - Saudi University Solar Cooling Laboratories 
Project: King Abdulaziz University. Solar cooling systems 
design report. Phase 1 report, 11:13100 (R;US) 

Thermodynamic Cycles 

Energy analysis of solar Rankine power cycles used for 

cooling, 11:13083 (RA;US) 
SOLAR CORONA 
Microwave Spectra 

Sun and nearby stars: microwave observations at high 

resolution, 11:14766 (R;US) 
SOLAR CYCLE 


Formulation of cosmic-ray solar daily variation and its seasonal 
variation, produced from generalized stationary anisotropy 
of solar origin, 11:14769 (RA;US) 

Upper cut-off rigidity for corotation anisotropy during solar 
activity cycles 20 and 21, 11:14771 (RA;US) 

Cosmic Ray Flux 

Cosmic ray interplanetary radial gradient from 1972 - 1985, 
11:14788 (RA;US) 

Time and energy dependence of the cosmic ray gradient in the 
outer heliosphere, 11:14789 (RA;US) 

Frequency Analysis 

Cosmic ray secular variations in terrestrial records and 

aurorae, 11:14836 (RA;US) 





SOLAR DRYERS 
Energy Conservation 


SOLAR DRYERS 
Understanding solar food dryers. Technical paper, 11:13107 
(R;US) 
Energy 
Performance measurements on existing solar plants in 
agriculture, 11:13541 (RA;DE;In German) 


Optimising a solar tobacco-drying plant in Argentina, 11:13105 
(RA;DE;In German) 


Solar system for low-temperature agricultural applications, 
11:13017 (RA;US) 
Solar Air Heaters 
Performance measurements on existing solar plants in 
agriculture, 11:13541 (RA;DE;In German) 
Testing 
Optimising a solar tobacco-drying plant in Argentina, 11:13105 


Drying agricultural products with solar energy in tropical and 
sub-tropical countries, 11:13104 (RA;DE;In German) 
SOLAR ENERGY 
Commercialization 
Collaboration from the ground up: the solar community and 
private sector take over commercialization, 11:12940 


State solar and conservation policies: a review of programs and 
their effectiveness, 11:12938 (RA;US) 
Dissemination 


Effectiveness of state government in promoting residential 
solar energy, 11:12933 (RA;US) 
How to put solar energy in the public school curriculum, 
11:12943 (RA;US) 
Public Policy 
State solar and conservation policies: a review of programs and 
their effectiveness, 11:12938 (RA;US) 


Programs 
SOLERAS - University Research Project. Progress report No. 
3, 1984-85 annual report, 11:13103 (R;US) 
Technology Assessment 
Understanding solar energy: a general overview. Technical 
paper, 11:13108 (R;US) 


Open-loop transport of solar energy using natural gas 
networks, 11:12968 (RA;US) 
Uses 
Program for solar energy utilization in Spain, 11:13032 
(RA;US) 


See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR CONCENTRATORS 
SOLAR COOLING SYSTEMS 
SOLAR DRYERS 
SOLAR FURNACES 
SOLAR HEATING SYSTEMS 
SOLAR STILLS 
SOLAR WATER HEATERS 
SOLAR WATER PUMPS 


Appropriate Ti 
Resource inventory and policy recommendations for renewable 
energy development in Peru, 11:13030 (RA;US) 


Dynamics of growth in solar markets, 11:12935 (R;NO) 
Information Dissemination 


Communication and household solar technology in Oregon, 

11:12916 (RA;US) 
Market 

Dynamics of growth in solar markets, 11:12935 (R;NO) 

Effectiveness of state government in promoting residential 
solar energy, 11:12933 (RA;US) 

Study to determine the perceptions of Michigan contractors to 
passive solar technologies in residential and commercial 
construction, 11:12937 (RA;US) 
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Materials Testing 
Materials aspects of solar energy use in buildings, 11:13109 
(J;US) 
Technology Assessment 
Communication and household solar technology in Oregon, 
11:12916 (RA;US) 
SOLAR FLARES 
Flare origin of Forbush decreases not associated with solar 
flares on the visible hemisphere of the Sun, 11:14799 
(RA;US) 
Cosmic Ray Flux 
Solar modulation of cosmic ray intensity and solar flare events 
inferred from (14)C contents in dated tree rings, 11:14835 
(RA;US) 
Data Base Management 
Suggested standardized format for cosmic ray ground-level 
event data, 11:14870 (RA;US) 
Data Processing 
Suggested standardized format for cosmic ray ground-level 
event data, 11:14870 (RA;US) 
Forbush Decrease 
Longitudinal dependence of the interplanetary perturbation 
produced by energetic type 4 solar flares and of the 
associated cosmic ray modulation, 11:14800 (RA;US) 
Ionospheric Effects 
Sporadic radio emission connected with a definite 
manifestation of solar activity in the near Earth space, 
11:14878 (RA;US) 
Isotope Ratio 
4HelH ratios in the chemical compositions of solar flare 
particles and the primordial solar nebula, 11:14844 (RA;US) 
Microwave Spectra 
Sun and nearby stars: microwave observations at high 
resolution, 11:14766 (R;US) 
Neutron Emission 
SONTRAC: a solar neutron track chamber detector, 11:14867 
(RA;US) 
Particle Production 
Solar cosmic ray bursts and solar neutrino fluxes, 11:14855 
(RA;US) 
Solar Protons 
Peak flux density spectra of large solar radio bursts and proton 
emission from flares, 11:14764 (R;US) 
SOLAR FLUX 


See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 


Variations 
Solar neutrino: flux, cosmic rays and the 11 year solar cycle, 
11:14852 (RA;US) 
SOLAR FURNACES 


Conceptual design and economic analysis of a solar metal 
melting furnace, 11:13078 (RA;US) 
Economic Analysis 
Conceptual design and economic analysis of a solar metal 
melting furnace, 11:13078 (RA;US) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Building design using the energy nomographs, 11:13040 
(RA;US) 
Detailed design of an evacuated tube solar system for the 
National Agricultural Library, 11:13076 (RA;US) 
In-floor solar heat distribution-storage system: development, 
design and performance, 11:13081 (RA;US) 
Economic Analysis 
Reliability costs in the economic analysis of active solar energy 
systems, 11:13086 (RA;US) 
Feasibility Studies 
Public solar in Massachusetts: experiences with the 
Massachusetts Alternative Energy Property Program, 
11:12939 (RA;US) 
Freeze Protection 
Tests of nighttime solar panel temperature depressions for 
information on freeze protection sensor placement, 11:13067 


(RA;US) 





Market 
Active solar energy market trends, 11:13052 (RA;US) 


Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 

Solar C/M System, 11:13023 (RA;US) 

Performance 

Comparative performance of solar heating systems in the 
National Solar Data Network, 11:13074 (RA;US) 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 

In-floor solar heat distribution-storage system: development, 
design and performance, 11:13081 (RA;US) 

Performance evaluation of a solar heated slab residential 
heating system, 11:13075 (RA;US) 

Use of linear systems analysis to identify the residential/utility 
relationship, 11:13062 (RA;US) 

Solar Ponds 
Salt-gradient solar pond for heating a farm residence, 11:13077 

(RA;US) 
SOLAR INDUSTRY 

Contractors 

Study to determine the perceptions of Michigan contractors to 
passive solar technologies in residential and commercial 
construction, 11:12937 (RA;US) 

Personnel 
Bonneville Power Administration's Solar Water Heating 

Workshops Pilot Program, 11:13054 (RA;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 

Annual Variations 
Possible mechanism to cause the quasi-biennial variability on 

the solar neutrino flux, 11:14850 (RA;US) 

Energy Spectra 
Three dimensional calculation of flux of low energy 

atmospheric neutrinos, 11:14856 (RA;US) 

Flux Density 
Solar neutrinos, solar flares, solar activity cycle and the proton 

decay, 11:14853 (RA;US) 


Conjecture concerning time variations in the solar neutrino 
flux, 11:14851 (RA;US) 
Particle Production 
Solar cosmic ray bursts and solar neutrino fluxes, 11:14855 
(RA;US) 


Detectors 
Results of ultra-low level 71ge counting for application in the 
Gallex-solar neutrino experiment at the Gran Sasso 
Underground Physics Laboratory, 11:14848 (RA;US) 
Solar Flux 
Conjecture concerning time variations in the solar neutrino 
flux, 11:14851 (RA;US) 
Solar neutrino: flux, cosmic rays and the 11 year solar cycle, 
11:14852 (RA;US) 
Temperature Effects 
Possible mechanism to cause the quasi-biennial variability on 
the solar neutrino flux, 11:14850 (RA;US) 
Variations 
Correlation between solar neutrino flux and other solar 
phenomena, 11:14849 (RA;US) 
SOLAR NEUTRONS 
Neutron Detectors 
Recording system for solar neutron monitoring at Mt. 
Norikura, 11:14863 (RA;US) 
Neutron 
Neutron moderated detector and groundbased cosmic ray 
modulation studies, 11:14868 (RA;US) 
SONTRAC: a solar neutron track chamber detector, 11:14867 
(RA;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PARTICLES 
See also SOLAR ALPHA PARTICLES 


SOLAR NEUTRINOS 
SOLAR NEUTRONS 
SOLAR PROTONS 


Surface Barrier Detectors 
Silicon surface barrier telescope for solar particles 
identification, 11:14858 (RA;US) 
Telescope Counters 
Silicon surface barrier telescope for solar particles 
identification, 11:14858 (RA;US) 
SOLAR PONDS 
See also ROOF PONDS 


Algae management practices for solar salt ponds: practical 
approaches, 11:13120 (RA;US) 
Design 
Preliminary design and feasibility analysis of a large, 
commercial salt gradient pond, 11:13121 (RA;US) 
Feasibility Studies 
Preliminary design and feasibility analysis of a large, 
commercial salt gradient pond, 11:13121 (RA;US) 
Heat Extraction 
Experience with heat extraction and zone boundary motion, 
11:13117 (RA;US) 
Heat Losses 
Dependence of ground heat loss from solar ponds, 11:13113 
(RA;US) 
Solar pond ground heat loss to a moving water table, 11:13133 
(J;GB;RU) 
Hydrodynamics 
Gradient zone establishment and maintenance at TVA’s 4000 
m?(1l-acre) nonconvective salt gradient solar pond, 11:13116 
(RA;US) 
Market 
Commercial buildings solar market assessment report, 11:13053 
(RA;US) 


Experimental studies of the lower convective layer in a 
thermohaline, double-diffusive system, 11:13119 (RA;US) 

Wind-mixing in solar ponds, 11:13115 (RA;US) 

Performance 

Outdoor performance of a honeycomb-covered solar pond 
model, 11:13118 (RA;US) 

Salt-gradient solar pond for heating a farm residence, 11:13077 
(RA;US) 


Development of a point-electrode conductivity salinometer 
with high spatial resolution for use in very saline solutions, 
11:13114 (RA;US) 

Salinity Gradients 

Experience with heat extraction and zone boundary motion, 
11:13117 (RA;US) 

Experimental studies of the lower convective layer in a 
thermohaline, double-diffusive system, 11:13119 (RA;US) 

Gradient zone establishment and maintenance at TVA’s 4000 
m?(l-acre) nonconvective salt gradient solar pond, 11:13116 


Hybrid solar coal gasification, 11:13080 (RA;US) 
SOLAR PROMINENCES 


Solar prominence model based on eigenvalue solutions. I. 

Isolated filaments and their properties under the influence of 
external horizontal magnetic field, 11:14959 (J;US) 

SOLAR PROTON EVENTS 
See SOLAR PROTONS 

SOLAR PROTONS 

Prior to July, 1975 information was indexed to PROTONS. 

Abundance 

4HelH ratios in the chemical compositions of solar flare 
particles and the primordial solar nebula, 11:14844 (RA;US) 

Conditions 


Dynamics of the penetration boundaries of solar protons 
during a strong magnetic storm, 11:14829 (RA;US) 
Emission 
Peak flux density spectra of large solar radio bursts and proton 
emission from flares, 11:14764 (R;US) 





SOLAR PROTONS 
Fiux Density 


Flux Density 
Influence of the Earth's magnetosphere on high-energy solar 
protons, 11:14833 (RA;US) 
SOLAR RADIATION 


See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 
SOLAR PARTICLES 


Forecasting 
Sol-air heating and cooling degree-days, 11:12923 (RA;US) 
Statistical comparison of models for estimating solar radiation 
on inclined surfaces, 11:12919 (RA;US) 
Spectra 
Continuous solar spectral distributions from filter data, 
11:12927 (RA;US) 
SOLAR RADIO BURSTS 
Spectra 


Peak flux density spectra of large solar radio bursts and proton 
emission from flares, 11:14764 (R;US) 
SOLAR RECEIVERS 
Performance 
Simulation of a cylindrical solar receiver using a black fluid, 
11:13126 (RA;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR SPACE HEATING 
t 
Solar heat and heat pumps. Evaluation of the efficiency of 
governmental energy research support, 11:13091 (R;SE;In 
Swedish) 
SOLAR STILLS 
Construction 
Integrated solar desalination/agriculture pilot plant in Egypt: 
design and construction update, 11:13029 (RA;US) 


Integrated solar desalination/agriculture pilot plant in Egypt: 
design and construction update, 11:13029 (RA;US) 
SOLAR SYSTEM 
Cosmic Ray Detection 
Cosmic-ray record in solar system matter, 11:14963 (J;US) 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
on 
Building designs integrating 120 degrees of a spherical fixed 
reflector with tracking linear receiver for developing 
countries, 11:13003 (RA;US) 


Building designs integrating 120 degrees of a spherical fixed 
reflector with tracking linear receiver for developing 
countries, 11:13003 (RA;US) 

Technique for preliminary analysis and sizing of photovoltaic - 
thermal (PV-T) systems and associated components, 
11:12995 (RA;US) 

Feasibility Studies 

Technique for preliminary analysis and sizing of photovoltaic - 
thermal (PV-T) systems and associated components, 
11:12995 (RA;US) 


Status report on a solar photovoltaic concentrating energy 
system for a hospital in Hawaii, 11:13073 (RA;US) 

Thermal and electrical load profiles for commercial 
applications, 11:13006 (RA;US) 


Status report on a solar photovoltaic concentrating energy 
system for a hospital in Hawaii, 11:13073 (RA;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR TRACKING SYSTEMS 
Cost 


Value of trackin:, for flat-panel photovoltaic collectors, 
11:12991 (RA;US) 
SOLAR WATER HEATERS 
Certification 
Technical investigations in support of a solar water heating 
system certification program, 11:13068 (RA;US) 
Control Systems 
Investigation of promising control alternatives for solar water 
heating systems, 11:13084 (RA;US) 
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Design and evaluation of thermosiphon solar hot water heating 

systems, 11:13064 (RA;US) 
Economic Analysis 
Comparative economic analysis of straight-through and 
recirculation solar hot water systems, 11:13060 (RA;US) 
Failures 
Fault detection system development, 11:13085 (RA;US) 
Flat Plate Collectors 

Inherently freeze protected solar water heater, 11:13059 

(RA;US) 
Freeze Protection 

Inherently freeze protected solar water heater, 11:13059 

(RA;US) 
Heat Exchangers 

Methodology and assumptions for estimating heat exchanger 
effectiveness and deWinter factor for solar DHW systems, 
11:13066 (RA;US) 

Information Dissemination 

Bonneville Power Administration’s Solar Water Heating 

Workshops Pilot Program, 11:13054 (RA;US) 
Installation 

Bonneville Power Administration's Solar Water Heating 
Workshops Pilot Program, 11:13054 (RA;US) 

Sequenced task analysis with performance guides for solar 
water heater installation, 11:13057 (RA;US) 

Market 

Active solar energy market trends, 11:13052 (RA;US) 

Commercial buildings solar market assessment report, 11:13053 
(RA;US) 

Monitoring 
Fault detection system development, 11:13085 (RA;US) 
Operation 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 

Portland General Electric Company's Water Heater Incentive 
Program (WHIP): three years of results, 11:13055 (RA;US) 

Performance 

Comparison of F-Chart predictions to open loop solar DHW 
test results, 11:13072 (RA;US) 

Design, construction, operation, and monitoring of a ‘parabolic 
trough solar collection system for the Georgia Power 
Company corporate headquarters building, 11:13027 
(RA;US) 

Design and evaluation of thermosiphon solar hot water heating 
systems, 11:13064 (RA;US) 

Portland General Electric Company's Water Heater Incentive 
Program (WHIP): three years of results, 11:13055 €RA;US) 

Solar domestic hot water system four-year performance results, 
11:13058 (RA;US) 

Two tank direct solar water heaters with electric backup: 
plumbing considerations and field performance comparison 
with FCHART, 11:13069 (RA;US) 

Performance Testing 

Short term monitoring and performance evaluation of solar 
DHW systems, 11:13071 (RA;US) 

Solar water heating with natural gas backup, 11:13063 
(RA;US) 

Plumbing 

Two tank direct solar water heaters with electric backup: 
plumbing considerations and field performance comparison 
with FCHART, 11:13069 (RA;US) 

Thermosyphons 
Direct measurement of thermosiphon flow, 11:13065 (RA;US) 
SOLAR WATER PUMPS 
Technology Assessment 

Understanding solar water pumps. Technical paper, 11:13106 

(R;US) 
SOLAR WIND 


Diagnostics of electromagnetic conditions in space using 
cosmic rays, 11:14781 (RA;US) 
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Cosmic Ray Flux 

Cosmic ray modulation by high-speed solar wind fluxes, 
11:14815 (RA;US) 

Galactic cosmic ray currents and magnetic field irregularity 
degree in high-speed solar wind streams, 11:14804 (RA;US) 

Solar wind effect on cosmic rays and solar activity, 11:14807 
(RA;US) 

Study of dominating parameters of high speed solar plasma 
streams in relation to cosmic ray and geomagnetic storms, 
11:14805 (RA;US) 

Dimensions 

Dimensions of the solar wind cavity and of the region of 

interplanetary cosmic ray modulation, 11:14796 (RA;US) 
Electrons 

Statistical analysis of energetic electrons (3.4-16 MeV) at 
geosynchronous altitude and their relationship to 
interplanetary parameters. Master’s thesis, 11:14967 (R;US) 

Statistical analysis of energetic electrons (1.2-16 MeV) at 
geosynchronous orbit. Master’s thesis, 11:14968 (R;US) 

Geomagnetic Field 

Study of dominating parameters of high speed solar plasma 
streams in relation to cosmic ray and geomagnetic storms, 
11:14805 (RA;US) 

Helium Ions 

Observation of pick-up ions in the solar wind: evidence for the 
source of the anomalous cosmic ray component?, 11:14785 
(RA;US) 

Pickup Reactions 

Observation of pick-up ions in the solar wind: evidence for the 
source of the anomalous cosmic ray component?, 11:14785 
(RA;US) 

Polar Cusp 

Future cusp experiments and their coordination, 11:14972 

(R;US) 
Velocity 

Nonstationary modulation of galactic cosmic rays in a 
nonlinear model, 11:14795 (RA;US) 

Solar activity beyond the disk and variations of the cosmic ray 
gradient, 11:14816 (RA;US) 

Solar wind effect on cosmic rays and solar activity, 11:14807 
(RA;US) 

Study of dominating parameters of high speed solar plasma 
streams in relation to cosmic ray and geomagnetic storms, 
11:14805 (RA;US) 

Wave Propagation 

Theoretical studies and data analysis of wave propagation in 
random media. Semiannual technical report, 1 December 
1984-31 May 1985, 11:14964 (R;US) 

SOLAR X-RAY BURSTS 
Energy Spectra 

Photometric and spectroscopic gamma-ray observations of 
solar transient phenomena using long duration balloons, 
11:14860 (RA;US) 


Photometric and spectroscopic gamma-ray observations of 
solar transient phenomena using long duration balloons, 
11:14860 (RA;US) 

SOLAR-ASSISTED HEAT PUMPS 
Operation 
Portland General Electric Company's Water Heater Incentive 
Program (WHIP): three years of results, 11:13055 (RA;US) 
Performance 
Portland General Electric Company's Water Heater Incentive 
Program (WHIP): three years of results, 11:13055 (RA;US) 
SOLID ELECTROLYTES 
Polymers 
Polymer electrolyte based on poly(ethylene imine) and lithium 
salts. Technical report, 11:13382 (R;US) 
SOLID FUELS 
See also MIXED OXIDE FUELS 
Calorific Value 

Research work and commercial applications of fluidized-bed 
boilers for low-calorific-value fuels in Finland, 11:13987 
(RA;AT) 


Combustion 
Research work and commercial applications of fluidized-bed 
boilers for low-calorific-value fuels in Finland, 11:13987 
(RA;AT) 
Fission Product Release 
Short-lived fission product release from the surface and centre 
of operating UO: fuel, 11:13280 (R;CA) 


Liquefaction 
Liquefaction of solid fuels, 11:12875 (R;FI;In Finnish) 

Manufacturing 

Bio-fuel day ‘84. Proceedings of a seminar held in Trondheim, 
Norway, March 1984, 11:12904 (R;NO;In Norwegian) 

oisture 


Determination of moisture in solid fuels, 11:12903 (R;SE;In 
Swedish) 
SOLID SCINTILLATION DETECTORS 


New throughflow scintillation detector of radioactivity for 
chromatographic applications, 11:14614 (RA;CS;In Czech) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 


High voltage picosecond pulse generation utilizing lasers. Final 
report, 11:13944 (R;US) 
SOLID STATE PHYSICS 
Research Programs 
Annual report 1983/1984. Division of Solid State Physics, 
11:15264 (R;SE) 
Progress report: Chemistry and Materials Division, 1983 
January 1-June 30, 11:15260 (R;CA) 
SOLID WASTES 


See also TAILINGS 
WOOD WASTES 


Chlorine 
Chlorine content of municipal solid waste from Baltimore 
County, Maryland and Brooklyn, New York, 11:13569 
(R;US) 


Pyrolysis of municipal solid waste components, 11:13564 
(R;US) 
Sulfur 
Chlorine content of municipal solid waste from Baltimore 
County, Maryland and Brooklyn, New York, 11:13569 
(R;US) 
SOLIDIFICATION 
Mathematical Models 
Existence of needle crystals in local models of solidification, 
11:15273 (J;US) 
SOLIDS 
Computerized Simulation 
Solid geometric modeling, 11:13927 (RA;US) 
Electron Mobility 
Self-consistent wake binding energies, 11:15272 (J;US) 
Interfaces 
Study of synchrotron. radiation from wet electrode surfaces. 
Publications, patents, presentations, and Honors report, 1 
October 1984-30 September 1985, 11:15025 (R;US) 
SOLID-STATE PLASMA 
Recombination 
Plasmon-phonon-assisted electron-hole recombination in Si at 
very high carrier density, 11:13767 (J;US) 
SOLITONS 
Interactions 
Evidence for soliton-phonon interaction in trans-polyacetylene: 
temperature and frequency dependence of electron spin- 
lattice relaxation data, 11:13812 (J;US) 
SOLUTES 
Chemical Reactions 
Basic science and technology, 11:15433 (RA;US) 
SOLVENT-REFINED COAL 
Structural Chemical Analysis 
Subbituminous coal characterization, 11:12605 (RA;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 





SOLVENTS 
See also ORGANIC SOLVENTS 
Chemical Reactions 
Basic science and technology, 11:15433 (RA;US) 
SOMATIC CELLS 
See also NERVE CELLS 
Chromosomal Aberrations 
Combined effect of constant magnetic field and gamma 
radiation on somatic cells heritable structures, 11:14702 
(RA;BG;In Bulgarian) 
Genetic Radiation Effects 
Combined effect of constant magnetic field and gamma 
radiation on somatic cells heritable structures, 11:14702 
(RA;BG;In Bulgarian) 
SOOT 
Chemical Reaction Yield 
Studies on soot formation in burner-stabilized 
hydrocarbon/oxygen flames, 11:12870 (R;DE;In German) 
Geographical Variations 
Horizontal inhomogeneities in the particulate carbon 
component of the Arctic haze, 11:14501 (J;GB) 
Measuring Methods 
Horizontal inhomogeneities in the particulate carbon 
component of the Arctic haze, 11:14501 (J;GB) 
SOUTH CAROLINA 
Coastal Waters 
Frictional response of continental shelf water to local wind 
forcing, 11:14763 (J;US) 
SOUTHEASTERN POWER ADMINISTRATION 
Management 
US Department of Energy Southeastern Power 
Administration. 1984 annual report, 11:13420 (R;US) 
SOVIET UNION 
See USSR 
SPACE HEATERS 
Temperature Control 
Ventilation heating system for small houses, 11:13488 (R;FI;In 
Finnish) 
Thermal Insulation 
Ventilation heating system for small houses, 11:13488 (R;FI;In 
Finnish) 
SPACE HEATING 
See also SOLAR SPACE HEATING 
Central Heating Plants 
Central boiler plants - their role in reducing dependence on 
fuel oil. District of Falun, Sweden, 11:13563 (R;SE;In 
Swedish) 
Energy Conservation 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 1, 11:13498 (R;AT;In German) 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 2, 11:13499 (R;AT;In German) 
Energy Models 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 1, 11:13498 (R;AT;In German) 
Energy Substitution 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 2, 11:13499 (R;AT;In German) 
Fuel Substitution 
Analysis of economic and administrative marginal conditions 
for energy conservation. Vol. 1, 11:13498 (R;AT;In German) 
Heat Pumps 
Space heating based on ice formation. A review of the 
technology, 11:13441 (R;SE;In Swedish) 
Heat Recovery Equipment 
Dimensioning a heat recovery unit for air-conditioning, 
11:13487 (R;FI,In Finnish) 
Radiators 
Hydraulic and thermal performance of water radiator network, 
11:13513 (R;FI;In Finnish) 
Wind Turbines 
Small wind turbine generators in space heating - economic and 
planning aspects, 11:13159 (R;FI;In Finnish) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
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Control Equipment 
Understanding HVAC (heating, ventilating, and air 
conditioning) controls for better energy efficiency, 11:13502 
(R;US) 
Control Systems 
Development of a self-tuning controller for HVAC (heating, 
ventilating, and air conditioning) systems. Final report, 
October 1982-November 1984, 11:13439 (R;US) 
Pi control of a single-duct VAV (variable air volume) HVAC 
(heating, ventilating, and air conditioning) system. Final 
report, 11:13438 (R;US) 


Efficiency 
Understanding HVAC (heating, ventilating, and air 
conditioning) controls for better energy efficiency, 11:13502 
(R;US) 
Research Programs 
ORNL Electric Systems Program overview, 11:13448 (RA;US) 
SPACE POWER REACTORS 
Energy Conversion 
Applicability of 100kWe-class of space reactor power systems 
to NASA manned space station missions. Final Report, 
11:13257 (R;US) 
Mission Analysis 
Applicability of 100kWe-class of space reactor power systems 
to NASA manned space station missions. Final Report, 
11:13257 (R;US) 
Reactor Materials 
Refractory metals in space nuclear power, 11:13258 (J;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
See also REENTRY VEHICLES 
Shadow Effect 
Empirical model for the Earth’s cosmic ray shadow at 400 
KM: prohibited cosmic ray access, 11:14828 (RA;US) 


Shielding 
Material shields against neutral atomic particle beams. 
Technical report, 11:15426 (R;US) 
Space Power Reactors 
Applicability of 100kWe-class of space reactor power systems 
to NASA manned space station missions. Final Report, 
11:13257 (R;US) 
SPACECRAFT POWER SUPPLIES 
Accidents 
GPHS-RTG system explosion test direct course experiment 
5000 (General Purpose Heat Source-Radioisotope . , 
Thermoelectric Generator), 11:12857 (R;US) 
Mass 
STACBEAM 2. Final Report, 11:13001 (R;US) 
Power Losses 
Solar maximum: solar array degradation, 11:12973 (R;US) 
Solar Collectors o's 
Optical analysis of parabolic dish concentrators for solar 
dynamic power systems in space, 11:13007 (R;US) 
SPAIN 
Solar Energy 
Program for solar energy utilization in Spain, 11:13032 
(RA;US) 
SPARK CHAMBERS 


See also PROJECTION SPARK CHAMBERS 
STREAMER SPARK CHAMBERS 


Processing 
ZEVS program for processing stereograms from a spark 
spectrometer in a magnetic field, 11:14274 (R;SU;In Russian) 

SPECIAL RELATIVITY THEORY 

See RELATIVITY THEORY 
SPECTRA (ABSORPTION) 

See ABSORPTION SPECTRA 
SPECTRA (NEUTRON) 

See NEUTRON SPECTRA 
SPECTRAL FLAME RADIANCE 

See EMISSIVITY 
SPECTROMETERS 


See also BETA SPECTROMETERS 
COSMIC RAY SPECTROMETERS 
ELECTRON SPECTROMETERS 
FOURIER TRANSFORM SPECTROMETERS 





2678 / ERA-11/7 


GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MISSING-MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 

NMR SPECTROMETERS 

OPTICAL SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 


Background Radiation 
Concerning background from calorimeter ports, 11:14219 
(RA;US) 


Report on the high resolution spectrometer at PEP, 11:14212 
(BA;US) 
Fabrication 
Final report on improved N15 analyser NOI-6e, 11:14234 
(R;XA) 
On-Line Control Systems 
Program-controlled binary attenuators, 11:14292 (R;SU;In 
Russian) 


Final report on improved N15 analyser NOI-6e, 11:14234 
(R;XA) 
SPENT FUEL ELEMENTS 


Application of lasers in nuclear fuel surveillance, 11:12846 
(RA;AT;In German) 
SPENT FUEL STORAGE 


Nuclear Regulatory Commission programs, 11:15436 (RA;US) 
FUELS 


After-Heat 
Physical and decay characteristics of commercial LWR spent 
fuel, 11:13226 (R;US) 
Neutron Emission 
Physical and decay characteristics of commercial LWR spent 
fuel, 11:13226 (R;US) 
Neutron Flux 
Shielding experiments for evaluating a shielding safety 
evaluation code system for spent fuel processing facilities, 
(5). Measurement of the neutron intensity emitted from 
PWR spent fuel, 11:15247 (R;JP;In Japanese) 
Neutron Spectroscopy 
Application of neutron spectrometric method for determination 
of isotopic content uranium samples, 11:13788 (RA;SU;In 
Russian) 
Photon Emission 
Physical and decay characteristics of commercial LWR spent 
fuel, 11:13226 (R;US) 
Purex Process 
Separation of uranium from technetium in recovery of spent 
nuclear fuel, 11:12749 (P;US) 
Quantitative Chemical Analysis 
Application of neutron spectrometric method for determination 
of isotopic content uranium samples, 11:13788 (RA;SU;In 
Russian) 


Physical and decay characteristics of commercial LWR spent 
fuel, 11:13226 (R;US) 
Waste Forms 
Scoping studies on recovery of uranium from a man-made ore, 
11:12830 (J;US) 
Zirflex Process 
Laboratory studies of shear/leach processing of zircaloy clad 
metallic uranium reactor fuel, 11:12747 (R;US) 
SPENT SHALES 
Sorptive Properties 
EPA (Environmental Protection Agency) oil-shale research 
activities, 11:12737 (R;US) 
SPHERICAL CONFIGURATION 


Topometric interferometry, 11:13930 (RA;US) 
IDS 


Equation 
Scattering and absorption of light due to surface resonances on 
submicron oblate spheroidal particulates, 11:14990 (R;US) 


Magnetohydrodynamics 


Radiation Transport 
New generation of panel programs for radiation-diffraction 
problems, 11:15241 (R;US) 
Sample Preparation 
Scattering and absorption of light due to surface resonances on 
submicron oblate spheroidal particulates, 11:14990 (R;US) 
SPHEROMAK DEVICES 
Design 


Spherical torus experiment (STX) , 11:15362 (R;US) 
SPICULES 
See SOLAR PROMINENCES 
SPIN GLASS STATE 
Magnetic Properties 

Dynamics of random spin systems, 11:13725 (R;US) 

Neutron scattering studies of magnetic correlations in reentrant 
spin glasses (Eu/sub x/Sr/sub 1-x/S; Fe-Al), 11:13726 
(R;US) 

SPINACH 


Biophotolysis of water: the light saturation curves, 11:12987 

(J;GB) 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Jul. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14542 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from May 1981 to Nov. 1981). Environmental and 
dietary materials, 11:14543 (RA;JP) 

SPINORS 
Field Equations 

Spinorial infinite equations fitting metric-affine gravity, 

11:15288 (J;US) 
SPOIL BANKS 
Chemical Analysis 

Mathematical model for determining the chemical composition 
of washery dirt and mine dirt of the Ruhr carbon, 11:12618 
(R;DE;In German) 

Mathematical Models 

Mathematical model for determining the chemical composition 
of washery dirt and mine dirt of the Ruhr carbon, 11:12618 
(R;DE;In German) 

SPRAY PONDS 
See SPRAYS 
SPRAYS 
Fuels 

Specialists meeting on atomization and nondilute sprays. 

Scientific report, 11:13896 (R;US) 
SPRUCES 
Liming 

Liming and forest production - literature review and revision 

of Swedish liming experiments, 11:14728 (R;SE;In Swedish) 
Plant Growth 
Liming and forest production - literature review and revision 
of Swedish liming experiments, 11:14728 (R;SE;In Swedish) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 
Uses 

DC SQUIDs as radio-frequency amplifiers and application to 
the detection of nuclear quadrupole resonance, 11:14328 
(R;US) 

SRC PROCESS 
Catalysts 

Deactivation in hydrotreater catalysts: the distribution of 

fouling components, 11:12546 (RA;US) 
Organic Solvents 
Correlation of empirical and analytical measurements of 
solvent quality, 11:12557 (RA;US) 
SRIRACHA REACTOR 
See AO-PHAI-1 REACTOR 
STABILIZATION 
ics 
Conducting-wall and pressure profile effect on MHD 
stabilization of axisymmetric mirror, 11:15353 (J;AT) 
STABLE ISOTOPES 
For specific terms, consult the Appendix. 
See also CALCIUM 48 





CARBON 12 
CARBON 13 
DEUTERIUM 
DYSPROSIUM 160 
DYSPROSIUM 163 
ERBIUM 167 
HAFNIUM 179 
HELIUM 3 
HELIUM 4 
LITHIUM 7 
MOLYBDENUM 92 
RHODIUM 103 
SILICON 28 
STRONTIUM 88 
THALLIUM 203 
YTTERBIUM 173 


Availability . 
Availability of enriched isotopic materials used for accelerator 
targets - present and future, 11:14309 (J;NL) 
Production 


Isotope 
Availability of enriched isotopic materials used for accelerator 
targets - present and future, 11:14309 (J;NL) 
Reviews 
Availability of enriched isotopic materials used for accelerator 
targets - present and future, 11:14309 (J;NL) 
STACK DISPOSAL 
Dioxin 
Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 
Furans 
Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 
STAINLESS STEEL-20-25 
Oxidation 
Observations on thermally cycled 20% Cr/25% Ni/Nb 
stabilised stainless steel, 11:13626 (R;GB) 
STAINLESS STEEL-304 
Corrosion 
Corrosion evaluation of two processes for chemical 
decontamination of BWR structural materials, 11:13641 
(R;US) 
Temperature Effects 
The effect of nitrogen on the sensitization of AISI 304 stainless 
steel, 11:13677 (J;US) 
Thermodynamic Properties 
The effect of nitrogen on the sensitization of AISI 304 stainless 
steel, 11:13677 (J;US) 
STAINLESS STEEL-316 
Neutron Reactions 
Total charged-particle emission cross sections for 9.4- and 11- 
MeV neutron bombardment of type 316 stainless steel, 
11:15252 (J;US) 
Permeability 
Description of an ultra high vacuum device for permeation 
measurements, 11:15375 (R;LU) 
STAINLESS STEELS 
See also STAINLESS STEEL-20-25 


STAINLESS STEEL-304 
STAINLESS STEEL-316 


Acoustic Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Embrittlement 
Hydrogen embrittlement of austenitic stainless steel welds, 
11:13645 (RA;IL) 
Fatigue 
Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Final report, 
15 September 1981-30 November 1985, 11:13637 (R;US) 


Investigation of microstructural changes in ferritic stainless 
steels caused by high temperature deformation. Final report, 
15 September 1981-30 November 1985, 11:13637 (R;US) 
Nondestructive Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Physical Radiation Effects 
Calculations of void swelling in Type 316 stainless steel after a 
temperature change using the VS8 code, 11:13622 (R;GB) 
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Porosity 

Ultrasonic method to determine gas porosity in aluminum alloy 

castings: Theory and experiment, 11:13668 (J;US) 
Solidification 

Directional solidification studies of ternary austenitic stainless 

steels, 11:13648 (R;US) 
Welding 

Directional solidification studies of ternary austenitic stainless 
steels, 11:13648 (R;US) 

Microstructure and properties of ferrous alloy weldments. 
Progress report, January 1, 1985-December 31, 1985, 
11:13638 (R;US) 

STANDARD MODEL 
CP Invariance 
CP nonconservation in B/sub s/° decays: A searching ground 
for new physics, 11:15101 (J;US) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
Superconducting Cavity Resonators 

Pulsed rf superconductivity program at SLAC, 11:14202 
(BA;XC) 

STANFORD LINEAR COLLIDER 
Beam Dynamics 

Landau damping in the SLAC Linac, 11:14158 (J;US) 

RF beam deflection measurements and corrections in the SLC 
Linac, 11:14153 (J;US) 

Beam Focusing Magnets 
High gradient superconducting quadrupoles, 11:14128 (J;US) 
Beam Injection 
A solid state high power amplifier for driving the SLC injector 
klystron, 11:14182 (J;US) 
Colliding Beams 
SLC Positron Damping Ring optics design, 11:14168 (J;US) 
Design 

Observations of accelerated high current low emittance beams 

in the SLC Linac, 11:14173 (J;US) 
Drift Chambers 

Status and future plans for the MARK II detector at SLAC, 

11:14198 (BA;US) 
Performance 

Observations of accelerated high current low emittance beams 
in the SLC Linac, 11:14173 (J;US) 

SLC Positron Damping Ring optics design, 11:14168 (J;US) 

Shower Counters 
Status and future plans for the MARK II detector at SLAC, 
11:14198 (BA;US) 
STAR ACCRETION 
Hydrodynamics 
Time-dependent accretion onto magnetic white dwarfs: Effects 
of cyclotron emission, 11:14955 (J;US) 
STAR CLUSTERS 
Infrared Spectra 
Far-infrared observations of young clusters embedded in the R 
Coronae Austrinae and RHO Ophiuchi dark clouds, 
11:14879 (R;US) 
STARK EFFECT 
P Invariance 
Measurement of Stark amplitudes in the 6?P/sub 1/2/ > 
7?P/sub 1/2/ transition of atomic thallium, 11:14988 (R;US) 
STARS 
See also NEUTRON STARS 
Cosmic Dust 
Investigation of dust associated with shell stars. Final report 
1984-1985, 11:14765 (R;US) 
Cosmic Ray Sources 
Possible origin of the anomalous component of cosmic rays, 
11:14787 (RA;US) 
Emission Spectra 
Investigation of dust associated with shell stars. Final report 
1984-1985, 11:14765 (R;US) 
Isotope Ratio 
4HelH ratios in the chemical compositions of solar flare 
particles and the primordial solar nebula, 11:14844 (RA;US) 
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Microwave Spectra 
Sun and nearby stars: microwave observations at high 
resolution, 11:14766 (R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STEADY-STATE D-T REACTORS 
Mathematical Models 
Minimum required beta in a tokamak reactor, 11:15411 (J;AT) 
Optimization 
Minimum required beta in a tokamak reactor, 11:15411 (J;AT) 
STEAM 
Corrosive Effects 
Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 
STEAM CONDENSERS 
Heat Transfer 
Effect of condensate inundation on steam condensation heat 
transfer in a tube bundle. Master's thesis, 11:13957 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Tubes 
Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1982, 11:13228 (R;CA) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
Materials 
Materials for advanced steam and industrial gas turbines, 
11:13182 (RA;BE) 
STEEL-ASTM-A105 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-ASTM-A106 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-ASTM-A212 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-ASTM-A285 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-ASTM-A350 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-ASTM-A416 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-ASTM-A516 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEELS 


See also AUSTENITIC STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-A105 
STEEL-ASTM-A212 
STEEL-ASTM-A285 
STEEL-ASTM-A350 
STEEL-ASTM-A416 
STEEL-ASTM-AS16 

Corrosion 
Results of erosion due to wet steam in nuclear power stations, 


11:13684 (TG;GB) 


STORAGE RINGS 
Beam Dynamics 


Cracks 
Ultrasonic sizing of fatigue cracks, 11:13970 (R;CA) 
Erosion 


Results of erosion due to wet steam in nuclear power stations, 
11:13684 (TG;GB) 


Strain-energy effects on dynamic fragmentation, 11:15266 
(J;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
Surface Coating 
Structure and structural characteristics of near-surface areas 
after CVD coating, 11:13712 (TJ;US) 
STEEL-SAE-1006 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STEEL-SAE-1045 
Corrosion Resistance 
Corrosion behaviour of container materials for geological 
disposal of high-level waste. Joint annual progress report 
1983, 11:13643 (R;LU) 
STELLAR WINDS 
Excludes SOLAR WIND. 
Cosmic Ray Sources 
Possible origin of the anomalous component of cosmic rays, 
11:14787 (RA;US) 
Instability 
HEAO-2 Guest Investigator Program: non-linear growth of 
instabilities in line-driven stellar winds. Semiannual Progess 
Report, 1 November 1984-30 April 1985, 11:14880 (R;US) 
STELLARATORS 
Helical Configuration 
New spatial-axis stellarator, 11:15355 (J;AT) 
Magnetic Surfaces 
New spatial-axis stellarator, 11:15355 (J;AT) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Performance 
Assessment of free-piston Stirling engines as heat pump drives, 
11:13465 (RA;US) 
Simplified analysis of Stirling engines and heat pumps, 
11:13464 (RA;US) 
Performance Testing 
Initial results of sensitivity tests performed on the RE-1000 
free-piston Stirling engine, 11:13463 (RA;US) 
Technology Assessment 
Assessment of free-piston Stirling engines as heat pump drives, 
11:13465 (RA;US) 
Breadboard development of a hydraulically coupled free-piston 
Stirling engine heat pump compressor, 11:13462 (RA;US) 
Stirling-engine-driven heat pump program overview, 11:13461 
(RA;US) 
Thermal Efficiency 
Free Piston Stirling Engine heat pump development, 11:13519 
(BA;US) 
STOKERS 
Fuel Substitution 
Firing with fuel pellets in heating-plants, 11:14006 (RA;NO;In 
Norwegian) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
CESR STORAGE RING 
ISABELLE STORAGE RINGS 
LEAR 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
Beam Dynamics 
Magnetic structures of synchrotrons, 11:14036 (RA;SU;In 


Russian) 





STORAGE RINGS 
Beam Extraction 


Beam Extraction 
The Los Alamos proton storage ring fast-extraction kicker 
system, 11:14120 (J;US) 
Beam Injection 
Development of a high current H™ injector for the proton 
storage ring at LAMPF, 11:14211 (J;NL) 
Beam Monitoring 
A diagnostic for dynamic aperture, 11:14097 (J;US) 
Beam Stacking 
A low shunt impedance 53 MHz rf system for rf stacking in 
the fermilab antiproton accumulator, 11:14125 (J;US) 
Bellows 
A method for compensating bellows pressure loads while 
accommodating thermal deformations, 11:14206 (J;US) 


Issues in storage-ring design for operation of high-gain FEL, 
11:13950 (J;NL) 
Summary of the working group on design of an FEL/storage 
ring for lambda< = 1000 A, 11:13951 (J;NL) 
The Los Alamos proton storage ring fast-extraction kicker 
system, 11:14120 (J;US) 
Ion Mobility 
Ion stability in bunched electron beams, 11:14209 (J;US) 
Kicker Magnets 
Kickers and power supplies for the Fermilab Tevatron I 
antiproton source, 11:14179 (J;US) 
The Los Alamos proton storage ring fast-extraction kicker 
system, 11:14120 (J;US) 
Magnetic Fields 
Magnetic structures of synchrotrons, 11:14036 (RA;SU;In 
Russian) 
Modifications 
SLC Positron Damping Ring optics design, 11:14168 (J;US) 
Performance 
Experience with a high-brightness storage ring: the NSLS 750 
MeV VUV ring, 11:14210 (J;NL) 
Status of the SLC damping rings, 11:14172 (J;US) 
Power Supplies 
Kickers and power supplies for the Fermilab Tevatron I 
antiproton source, 11:14179 (J;US) 
Very high precision current regulated power supplies for the 
fermilab antiproton source, 11:14143 (J;US) 
RF Systenis 
A low shunt impedance 53 MHz rf system for rf stacking in 
the fermilab antiproton accumulator, 11:14125 (J;US) 
Vacuum Systems 
A vacuum system for the Argonne 6 GeV synchrotron light 
source, 11:14142 (J;US) 
Calculation and designing accelerator vacuum systems, 
11:14034 (RA;SU;In Russian) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRATOSPHERE 
Aerosols 
SAGE aerosol measurements. Volume 1, February 21, 1979 to 
December 31, 1979, 11:14454 (R;US) 
Atmospheric Chemistry 
Upper atmosphere research at INPE, 11:14976 (RA;BR) 
Cosmic Ray Flux 
Diurnal effect in cosmic rays at middle latitudes according to 
stratospheric measurements, 11:14774 (RA;US) 
ics 
Upper atmosphere research at INPE, 11:14976 (RA;BR) 
Nitrogen Dioxide 
SAGE aerosol measurements. Volume 1, February 21, 1979 to 
December 31, 1979, 11:14454 (R;US) 
Ozone 
SAGE aerosol measurements. Volume 1, February 21, 1979 to 
December 31, 1979, 11:14454 (R;US) 
STRAW 
Combustors 
Burning straw briquettes in small systems (domestic burning) 
and as large bales in large-scale systems (distilleries, market 
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gardens) with over 500 kW output, 11:13544 (RA;DE;In 
German) 
Fuel Substitution 
Experiences from a straw-fired heating plant, 11:14005 
(RA;NO;In Norwegian) 
Harvesting 
Harvest and storage straw, 11:12985 (RA;NO;In Norwegian) 
Storage 
Harvest and storage straw, 11:12985 (RA;NO;In Norwegian) 
STREAK CAMERAS 
Image Tubes 
High-spatial-resolution streak image tube, 11:13974 (R;US) 
STREAMER SPARK CHAMBERS 
Pulses 
Investigation of streamer pulses by a flash ADC, 11:14256 
(RA;AT;In German) 
Readout Systems 
Improvement of photoapparatus of the RISK five meter 
spectrometer, 11:14283 (R;SU;In Russian) 
Recording Systems 
Improvement of photoapparatus of the RISK five meter 
spectrometer, 11:14283 (R;SU;In Russian) 
STREAMS 
See also RIVERS 
Water Quality 
Transfer of information and technology on acid mine drainage 
from research to the user. Completion report, 11:14582 
(R;US) 
STREPTOCOCCUS 
DNA Sequencing 
Nucleotide sequence of the Dpn II DNA methylase gene of 
Streptococcus pneumoniae and its relationship to the dam 
gene of Escherichia coli, 11:14638 (J;US) 
STRESS ANALYSIS 
Computer Codes 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 
Burner liner thermal/structural load modelling, 11:13594 
(RA;US) 
Computerized Simulation 
Burner liner thermal/structural load modelling, 11:13594 
(RA;US) ets 
Finite Element Method 
Elastic-plastic analysis of an axi-symmetric problem by a finite 
element method, 11:13274 (R;JP;In Japanese) ; 
STRESSES 
Mechanics. 
Measuring Methods oe 
Neutron stress measurements with a position-sensitive detector. 
Technical report, 11:13966 (R;US) ay 
STRETFORD PROCESS 
EPA (Environmental Protection Agency) oil-shale research 
activities, 11:12737 (R;US) 
Performance 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
Pilot Plants 
Processing in-situ oil shale retort offgas with a Stretford plant 
at Geokinetics, 11:12736 (R;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Research in theoretical physics. Annual progress report, April 
1, 1985-March 31, 1986, 11:15062 (R;US) 
STRIPPING 
For nuclear reactions only; for electron stripping use ELECTRON 
LOSS. 
Differential Cross Sections 
Laboratory studies of atomic collision processes of importance 
in planetary atmospheres. Annual Status Report, 11:14947 
(R;US) 
STRONTIUM 


Near field sorption data for cesium and strontium, 11:12758 
(R;GB) 
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Distribution Functions 
Distribution coefficient concept and aspects on experimental 
distribution studies, 11:14606 (R;SE) 


Investigation of the elution by seawater of cesium and 
strontium from loaded clinoptilolite, 11:12756 (R;GB) 
STRONTIUM 82 
Energy Levels 
In-beam gamma-ray spectroscopy of ®*Sr, 11:15165 (J;US) 
Gamma Spectroscopy 
In-beam gamma-ray spectroscopy of ®Sr, 11:15165 (J;US) 
STRONTIUM 85 
Distribution Functions 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
Extraction 
Extraction of radiostrontium coprecipitated with calcium 
carbonate in soil, 11:14561 (J;US) 
Sorption 
Peat: a natural repository for low-level radioactive waste, 
11:12764 (R;US) 
STRONTIUM 88 
Electromagnetic Form Factors 
Structure of spin-isospin excitations in nuclei, 11:15222 
(R;DE;In German) 
STRONTIUM 90 
Biological Accumulation 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 


Extraction of radiostrontium coprecipitated with calcium 
carbonate in soil, 11:14561 (J;US) 
Monitoring 
Analysis of Pu, Am, and Sr radioisotopes in samples from aged 
nuclear test sites, 11:14559 (RA;US) 
Radioecological Concentration 

Strontium-90 and cesium-137 in total diet (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14535 
(RA;JP) 

Strontium-90 and cesium-137 in rice (producing districts) (from 
Oct. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14536 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from Sep. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14537 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from Apr. 1981 to Nov. 1981). 
Environmentai aud dietary materials, 11;14538 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from June 1981 to Oct. 1981). 
Environmental and dietary materials, 11:14539 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from Apr. 1981 to Sep. 1981). Environmental and dietary 
materials, 11:14540 (RA;JP) 

Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 11:14541 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Jul. 1981 to Dec. 1981). Environmental and dietary 
materials, 11:14542 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from May 1981 to Nov. 1981). Environmental and 
dietary materials, 11:14543 (RA;JP) 

Strontium-90 and cesium-137 in sea fish (from Jun. 1981 to 
Dec. 1981). Environmental and dietary materials, 11:14600 
(RA;JP) 

Strontium-90 and cesium-137 in freshwater fish (from Jul. 1981 
to Dec. 1981). Environmental and dietary materials, 11:14601 
(RA;JP) 

Strontium-90 and cesium-137 in shellfish (from Sep. 1981 to 
Nov. 1981). Environmental and dietary materials, 11:14602 
(RA;JP) 

Strontium-90 and cesium-137 in seaweeds. Environmental and 
dietary materials, 11:14603 (RA;JP) 

STRONTIUM COMPOUNDS 


See also STRONTIUM OXIDES 
STRONTIUM SULFIDES 


Structural Chemical Analysis 


Diffusion 
Efficacy of argillaceous minerals used as a migration barrier in 
a geological waste repository, 11:12784 (RA;XA) 
Ton Exchange y 
Evaluation of zeolite mixtures for decontaminating high- 
activity-level water at the Three Mile Island unit 2 nuclear 
power station, 11:13885 (RA;XA) 
Ion-exchange properties of zeolites and their application to 
processing of high-level liquid waste, 11:12783 (RA;XA) 
STRONTIUM OXIDES 
Chemical Radiation Effects 
Luminescence of electron irradiated alkaline earth oxides, 
11:13877 (RA;AU) 
STRONTIUM SULFIDES 
Magnetic Properties 
Neutron scattering studies of magnetic correlations in reentrant 
spin glasses (Eu/sub x/Sr/sub 1-x/S; Fe-Al), 11:13726 
(R;US) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 


Chemical Preparation 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
Nuclear Magnetic Resonance 
Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 
SUBBITUMINOUS COAL 
Activation Energy 
Effect of drying on liquefaction of subbituminous coal, 
11:12645 (RA;US) 


Agglomeration 
Oil agglomeration of low rank coals, 11:12644 (RA;US) 
Chemical 


Composition 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 


Denitrification 
Microbial beneficiation of coal and coal derived liquids 
(Polyporus cryophilus var. vulpinus, Bjekandera adusta, 
Poria placenta, Fomes annosus), 11:12560 (RA;US) 


Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 


Effect of drying on liquefaction of subbituminous coal, 
11:12645 (RA;US) 
Hydrogenation 
Use of non-coal-derived heavy solvents in direct coal 
liquefaction, 11:12547 (RA;US) 
Porosity 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 


Pyrolysis 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Structural Chemical 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 1, 
October 1-December 31, 1985, 11:12656 (R;US) 
Structure and reactivity of a subbituminous coal, 11:12606 
(RA;US) 
Subbituminous coal characterization, 11:12605 (RA;US) 
SUBCONTRACTORS 
See CONTRACTORS 





Reactor instrumentation 


SUBCRITICALITY 
Reactor Instrumentation 
Absolute subcriticality measurement without calibration and 
detection efficiency dependence by the ***Cf source-driven 
noise method, 11:13293 (J;US) 
Reactor Noise 
Absolute subcriticality measurement without calibration and 
detection efficiency dependence by the *°*Cf source-driven 
noise method, 11:13293 (J;US) 
SUBURBS 
See URBAN AREAS 
SUGAR INDUSTRY 
Industrial Plants 
Hamakua Coast sugar mill ocean discharges, before and after 
EPA (Environmental Protection Agency) compliance. 
Technical report, 11:14608 (R;US) 
SULFATES 
Air Pollution 
Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 
SULFONES 
Radiolysis 
Radiation degradation of poly(olefin sulfones), 11:13862 
(RA;AU) 
SULFUR 
Air Pollution 
Chlorine content of municipal solid waste from Baltimore 
County, Maryland and Brooklyn, New York, 11:13569 
(R;US) 
Materials Recovery 
Thylox process and its technical and economical results, 
11:12593 (TJ;GB) 


Desulphurisation of gas free of ammonia and of gas containing 
ammonia according to the process of the Gesellschaft fuer 
Kohletechnik, 11:12621 (TJ;GB) 

Retention 
Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 
SULFUR 32 REACTIONS 
Compound-Nucleus Reactions 
High-spin states of *’Rh, 11:15164 (J;US) 
SULFUR DIOXIDE 


EPA (Environmental Protection Agency) oil-shale research 

activities, 11:12737 (R;US) 
Air Pollution 

Dry-acid deposition on materials and vegetation: 
concentrations in ambient air. Final report, 13 July 1982-15 
April 1985, 11:14469 (R;US) 

Air Pollution Control 

Experience at cool water with General Electric combined- 
cycle equipment, 11:13186 (RA;US) 

Kinetics of nitrogen and sulfur reactions in combustion 
systems. Quarterly report No. 2, 11:12654 (R;US) 

Novel measurement instrument for the determination of dry 
deposition of SO2 using the eddy correlation method, 
11:14462 (R;DE;In German) 

Air Pollution Monitoring 

Population exposure to SO. and NOsub(x) from different 

source groups in Oslo, 11:14455 (R;NO;In Norwegian) 
Effects 


Prevalence of persistent cough and phlegm in young adults in 
relation to long-term ambient sulfur oxide exposure, 11:14660 
(R;US) 

Chemical Reaction Yield 

Experimental evaluation of firing pulverized coal in a CO2/O2 

atmosphere, 11:12650 (R;US) 


Population exposure to SO2 and NOsub(x) from different 
source groups in Oslo, 11:14455 (R;NO;In Norwegian) 
Health Hazards 
Health effects of air pollution in Japan and comparison of 
hazard indices of effluents from fossil fuel and nuclear plants, 
11:14726 (RA;AT) 
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Removal 

Low NO/sub x/ combustion systems with SO: control using 
limestone, 11:13200 (R;US) 

Progress report of testing at the Department of Energy's Coal 
Fired Flow Facility, 11:13184 (RA;US) 

Ultraviolet Spectrometers 

Novel measurement instrument for the determination of dry 
deposition of SO2 using the eddy correlation method, 
11:14462 (R;DE;In German) 

SULFUR FLUORIDES 
Electron Attachment 

Microwave absorption technique for studying secondary 

electron processes, 11:13848 (RA;AU) 
Quantity Ratio 
Interlaboratory comparison of SFe-determinations used within 
the framework of tracer releases, 11:14452 (R;LU) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Electron-Ion Collisions 

Dielectronic recombination measurements of P**, S**, and 

Cl*, 11:15010 (J;US) 
Ton-Atom Collisions 
Electron capture and loss for 2.5-200-MeV 1«S'’* +He 
collisions, 11:15011 (J;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Emission 

Flue gas emission from peat fuelled plants. A literature review, 

11:12625 (R;SE;In Swedish) 
Reduction 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 1: Text and tables, 11:12659 (R;NL) 

Direct sulphur capture in pulverised coal flames by injection of 
sorbents; report on the S1 trials carried out in March 1982. 
Volume 2: Figures, 11:12660 (R;NL) 

SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Sulfates 

Effect of simulated sulfuric acid rain on the chemistry of a 

sulfate-adsorbing forest soil, 11:14524 (R;US) 
SUN 
Magnetic Fields 

Flux changes in small magnetic regions. 2. Further 

observations and analysis, 11:13909 (R;US) 
SUN SHADES 
Control Systems 
Control strategies for automated venetian blinds used in 
daylighting multistory buildings, 11:13035 (RA;US) 
SUNFLOWER OIL 
Production 
Sunflower oil methyl ester as a diesel fuel, 11:13578 (RA;US) 
Uses 
Sunflower oi! methyl ester as a diesel fuel, 11:13578 (RA;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Research Programs 

Parallel processor programs in the Federal Government, 
11:15455 (J;US) 

SUPERCONDUCTING CAVITY RESONATORS 
Operation 

Long term operation of niobium superconducting resonators in 
the Argonne heavy-ion linac, 11:14200 (BA;XC) 

Status of rf superconductivity at Argonne National 
Laboratory, 11:14201 (BA;XC) 

Testing 
Pulsed rf superconductivity program at SLAC, 11:14202 
(BA;XC) 
SUPERCONDUCTING FILMS 
Flux 
Flux annihilation in superconducting tubes, 11:13934 (J;US) 
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SUPERCONDUCTING MAGNETS 
Computer-Aided Design 
Random errors in the magnetic field coefficients of 
superconducting magnets, 11:14130 (J;US) 
Cryostats 
Experimental evaluation of design features of a cryostat for an 
iron-less cos/theta/ SSC magnet, 11:14131 (J;US) 
Design 
Effect of manufacturing errors on field quality of dipole 
magnets for the SSC, 11:14150 (J;US) 
Superconducting magnet system for RHIC, 11:14129 (J;US) 
Errors 
Effect of manufacturing errors on field quality of dipole 
magnets for the SSC, 11:14150 (J;US) 
Fabrication 
Effect of manufacturing errors on field quality of dipole 
magnets for the SSC, 11:14150 (J;US) 
Mathematical Models 
Random errors in the magnetic field coefficients of 
superconducting magnets, 11:14130 (J;US) 
Multipolar Configurations 
Random errors in the magnetic field coefficients of 
superconducting magnets, 11:14130 (J;US) 
Performance 
Superconducting magnet system for RHIC, 11:14129 (J;US) 
Type-I Superconductors 
Preliminary test results of a composite conductor based on 
ECN A-15 strand material cooled by supercritical helium, 
11:13915 (R;NL) 
SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Apertures 
Tracking the SSC test lattices, 11:14161 (J;US) 
Beam Bending Magnets 
Design and performance of 40 MM, 6.5 T, collared, cold-iron 
model magnets, 11:14149 (J;US) 
Design 
Collective effects and the design of the SSC, 11:14157 (J;US) 
SSC test lattice designs, 11:14175 (J;US) 
Magnetic Fields 
Sextupole correction coils for SSC model dipoles, 11:14148 
(J;US) 
Multipoles 
Sextupole correction coils for SSC model dipoles, 11:14148 
(J;US) 
Scaling Laws 
Collective effects and the design of the SSC, 11:14157 (J;US) 
Superconducting Magnets 
Effect of manufacturing errors on field quality of dipole 
magnets for the SSC, 11:14150 (J;US) 
Random errors in the magnetic field coefficients of 
superconducting magnets, 11:14130 (J;US) 
SUPERCONDUCTING WIRES 
Proximity Effect 
Proximity effect in composite superconductors, 11:13649 
(R;SU;In Russian) 
SUPERCONDUCTORS 


See also TYPE-I SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 


Acoustic Measurements 
Thin superconducting-film characterization by surface acoustic 
waves. Research progress report, 30 September 1984-22 
April 1985, 11:13613 (R;US) 
Critical Field 
Partially gapped Fermi surface in the heavy-electron 
superconductor URueSie, 11:13674 (J;US) 
Gap 
Partially gapped Fermi surface in the heavy-electron 
superconductor URueSie, 11:13674 (J;US) 
Fabrication 
One-step internal-tin NbsSn superconductor fabrication. Final 
report, June 1983-August 1984, 11:13616 (R;US) 
Fermi Level 
Partially gapped Fermi surface in the heavy-electron 
superconductor URu2Siz, 11:13674 (J;US) 


SUPPLY DISRUPTION 
Economic impact 


Specific Heat 

Specific heat of the ambient-pressure organic superconductor 
B-di[bis(ethylenedithio)tetrathiafulvalene] triiodide [B- 
(BEDT-TTF)ls], 11:13761 (J;US) 

Superconductivity 

Thin superconducting-film characterization by surface acoustic 
waves. Research pro; zeport, 30 September 1984-22 
April 1985, 11:13613 (R;US) 

Thin Films 

Thin superconducting-film characterization by surface acoustic 
waves. Research progress report, 30 September 1984-22 
April 1985, 11:13613 (R;US) 

SUPERFUND 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. summary report, 11:14587 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 1. Final report, 11:14588 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 2. Final report , 11:14589 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Potential remedial technologies. Final report, 
11:14590 (R;US) 

Commencement Bay Nearshore/Tideflats Superfund Site, 
Tacoma, Washington, Remedial investigations. Decision- 
making framework for management of dredged material: 
application to Commencement Bay, Washington, 11:14591 
(R;US) 

Implementation 

Guidance on feasibility studies under CERCLA 
(Comprehensive Environmental Response, Compensation 
and Liability Act). Final report, January 1934-May 1985, 
11:13392 (R;US) 

SUPERGIANT STARS 
Hertzsprung-Russell Diagram 

Blue-to-red ratios as tests for theoretical models of massive 

stars, 11:14950 (J;US) 
SUPERGRAVITY 
Lehmann-Kaellen Representation 

Lehmann spectral representation for anti-de Sitter quantum 

field theory, 11:15106 (J;US) 
SO Groups 

Lehmann spectral representation for anti-de Sitter quantum 

field theory, 11:15106 (J;US) 
SUPERHEATERS 
Materials 
Materials for advanced steam and industrial gas turbines, 
11:13182 (RA;BE) 
SUPERHILAC 
Modifications 
The superhilac upgrade project, 11:14134 (J;US) 
SUPEROXIDE RADICALS 
On 
Chemical Reaction Kinetics 

Pulse radiolytic studies of the reactions of HO2/O2~ with 
Fe(II)/Fe(III) ions. The reactivity of HO2/O2~ with ferric 
ions and its implication on the occurrence of the Haber- 
Weiss reaction, 11:13814 (J;US) 

Chemical Reactions 
Re-evaluation of the reactivity of hydroxylamine with 
O2~/HOz, 11:14719 (J;US) 
SUPERSYMMETRY 
Grand Unified Theory 
Octets, triplets and the top quark mass, 11:15116 (J;NL) 
Proton-Antiproton Interactions 
Stop the top, 11:15117 (J;NL) 
Vacuum States 
Stability of supersymmetric ground state in chiral theories, 
11:15118 (J;NL) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
Economic Impact 

Short- and long-run effects of oil supply disruptions. An 

integrative assessment. Final report, 11:12696 (R;US) 





SURFACE AIR 
Radioactivity 


Radioactivity in surface air and fallout around a coal-fired 
power plant, 11:14507 (RA;AT) 
SURFACE BARRIER DETECTORS 
On-Line Measurement Systems 
Measuring module based on the SM-3 computer for 
multiparameter study of the (n, p) and (n, a) reactions, 
11:14293 (R;SU;In Russian) 
Resolution 
Silicon surface barrier telescope for solar particles 
identification, 11:14858 (RA;US) 
SURFACE CONTAMINATION 
Decontamination 


Decontamination of floor surfaces, 11:13890 (RA;CS;In Czech) 
Surface decontamination as a technical and technological 
discipline, 11:13889 (RA;CS;In Czech) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


SEAS 
STREAMS 


Contamination 
Modification of the Neubauer technique to assess toxicity of 
hazardous chemicals in soils, 11:14527 (J;US) 
Radionuclide Migration 
Austrian system for the measurement of environmental 
radioactivity, 11:14595 (RA;AT) 
SURFACES 
Emissivity 
Radiometric method for measurement of emissivity of metallic 
surface. Master's thesis, 11:13130 (R;US) 
Heat Transfer 
Effect of condensate inundation on steam condensation heat 
transfer in a tube bundle. Master's thesis, 11:13957 (R;US) 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 
Steam Generators 
Investigation of tube sheet samples removed from the retired 
Surry steam generator, 11:13238 (R;US) 
SUSPENSIONS 
See also SLURRIES 
Flow Models 
Suit penetration study: preliminary analysis of flow about a 
circular cylinder, 11:13963 (R;US) 
Structure Factors 
Neutron scattering from charge stabilized suspensions 
undergoing shear, 11:13722 (J;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SUSQUEHANNA STEAM ELECTRIC STATION UNIT-1 
See SUSQUEHANNA-1 REACTOR 
SUSQUEHANNA-1 REACTOR 
Salem, Pennsylvania, USA 
Electrical Faults 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Losses 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Systems 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Risk Assessment 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Safety Engineering 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWEAT GLANDS 
See SKIN 
SWEDEN 
District Heating 
Future for district heating, 11:13570 (R;SE;In Swedish) 
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Energy Consumption 
Energy supply and distribution on a regional and local 
authority level, 11:13565 (R;SE;In Swedish) 
Energy Supplies 
Energy supply and distribution on a regional and local 
authority level, 11:13565 (R;SE;In Swedish) 
Energy 


Geothermal energy production. A review of the state of the 
art, 11:13136 (R;SE;In Swedish) 
Heat Pumps ; 
Small heat pumps. Field measurements, 11:13480 (RA;DK) 
Natural Gas Deposits 

Deep gas - Swedish premises - The Siljan ring structure. 

Investigations and evaluations, 11:12715 (R;SE) 
Natural Gas Distribution Systems 

Gas project. The proposal of the Swedish State Power Board 
for the extension of pipe-line. Part 1, 11:12729 (R;SE;In 
Swedish) 

Gas project. The proposal of the Swedish State Power Board 
for the extension of pipe-line. Part 2, 11:12730 (R;SE;In 
Swedish) 

Influence of the market on the choice of the extension of 
pipelines. A study performed by Swedegas AB, 11:12717 
(R;SE;In Swedish) 

Nuclear Power Phaseout 

Efficient use of electricity. Prices and policies, 11:13425 

(R;SE;In Swedish) 
Radioactive Waste Disposal 

Storage and disposal facilities for spent nuclear fuel and 

radioactive waste in Sweden, 11:12827 (R;SE) 
Radioactive Waste Facilities 

Storage and disposal facilities for spent nuclear fuel and 

radioactive waste in Sweden, 11:12827 (R;SE) 
Radioactivity 

Measuring stations for gamma radiation - measuring results 

1984, 11:14509 (R;SE;In Swedish and English) 
Spent Fuel Storage 

Storage and disposal facilities for spent nuclear fuel and 

radioactive waste in Sweden, 11:12827 (R;SE) 
Wave Power 

Wave power research 1983/1984. Final report, 11:13147 

(R;SE;In Swedish) 
Wind Power Plants 

Wind power plant of Naesudden. Program for full-scale 
testing, 11:13170 (R;SE;In Swedish) 

Wind power plant of Naesudden. Progress report. Full-scale 
testing, 11:13171 (R;SE;In Swedish) 

Wind power stations off the Swedish coast. Some proposed 
locations, 11:13173 (R;SE) 

Wind power plants off the Swedish coasts. Estimate of 
generation costs, 11:13174 (R;SE) 

SWINE 
Body Fluids 

Multi-isotope procedure for simultaneously estimating the 
volume of body-fluid compartments of swine. Report for 
January 1983-May 1985, 11:14661 (R;US) 

SYMMETRY BREAKING 
Research in theoretical physics. Annual progress report, April 
1, 1985-March 31, 1986, 11:15062 (R;US) 
SYMPOSIA 
See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Feasibility Studies 

Second meeting of the Scientific Societies for the feasibility 
study of implantation of a synchrotron radiation national 
laboratory, 11:15429 (R;BR;In Portuguese) 

Laboratories 

Second meeting of the Scientific Societies for the feasibility 
study of implantation of a synchrotron radiation national 
laboratory, 11:15429 (R;BR;In Portuguese) 

Lifetime 

Surface conditioning of synchrotron radiation source to 

improve beam lifetime, 11:14141 (J;US) 
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SYNCHROTRON RADIATION SOURCES 
Surface Cleaning 
Surface conditioning of synchrotron radiation source to 
improve beam lifetime, 11:14141 (J;US) 
SYNCHROTRONS 


See also BEVATRON 
BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
JINR SYNCHROTRON 
LAMPF II SYNCHROTRON 
SERPUKHOV SYNCHROTRON 


Heat Transfer 
Exploratory heat transfer studies on critical elements of a 
proposed 6 GeV synchrotron, 11:14106 (R;US) 
Planning 
Pre anti-project of a machine for the synchrotron radiation 
production, 11:14109 (R;BR;In Portuguese) 
Power Supplies 
A multi-function ring magnet power supply for rapid-cycling 
synchrotrons, 11:14049 (J;US) 
RF Systems 
Longitudinal tune control in synchrotrons, 11:14052 (J;US) 
Tuning 
Longitudinal tune control in synchrotrons, 11:14052 (J;US) 
SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNROC PROCESS 
Pilot Plants 
Fabrication and testing of SYNROC containing radioactive 
waste elements, 11:12802 (RA;AU) 
SYNROC demonstration plant design and philosophy, 11:12801 


ysis 
Methanol synthesis from coal-derived synthetic gas, 11:12595 


(RA;US) 
Desulfurization 
Process for the removal of CO. and/or H2S from gases, 
11:13801 (TG;US) 
Methanation 
Pilot development stage of the comflux-process for 
methanization of coal gas, 11:12570 (RA;US) 
Production 
Hybrid solar coal gasification, 11:13080 (RA;US) 
Transport 
Open-loop transport of solar energy using natural gas 
networks, 11:12968 (RA;US) 
SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
HYDROGEN FUELS 
SYNTHETIC PETROLEUM 


Energy Source Development 
Future of coal synthetic fuels in the context of national and 
global energy futures and impacts, 11:13415 (J;US) 
SYNTHETIC FUELS REFINERIES 
Materials 
Materials-technology constraints and needs in fossil-fuel 
conversion and upgrading processes. Final report, 11:12578 


(R;XE) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHETIC PETROLEUM 
Production 
Coal/oil co-processing of Canadian feedstocks, 11:12551 
(RA;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


T 


TAILINGS 
Solid residue separated in the preparation of various products. 


See also MILL TAILINGS 
Standards 
Uranium tailings reference materials, 11:12821 (R;CA) 
Chemical Analysis 
Uranium tailings reference materials, 11:12821 (R;CA) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
Radiation Protection 
Radiological safety at Argonne National Laboratory's heavy 
ion research facility, 11:14063 (J;NL) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
Blankets 
MINIMARS: an attractive small tandem mirror fusion reactor, 
11:15405 (R;US) 
Charged-Particle Transport 
Effect of temperature gradients on neoclassical scaling of 
tandem transport, 11:15322 (R;US) 


MINIMARS: an attractive small tandem mirror fusion reactor, 
11:15405 (R;US) 
Plasma 
Applications of digital processing for noise removal from 
plasma diagnostics, 11:15323 (R;US) 
TANTALUM 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
Neutron 
Neutron radiography investigations on metal-tritium-helium 
systems, 11:14257 (RA;AT;In German) 
Processes 
Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 
TANTALUM 181 TARGET 
Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
TANTALUM ALLOYS 
See also ALLOY-B-1900 
Deposition 
Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 
Formation Heat 
Electron band theory predictions and the construction of phase 
diagrams (HfPt; Talr; WOs.), 11:15261 (R;US) 
Ss 
Formation of Pu amorphous alloys or metastable structures in 
Pu-Fe, Pu-Ta, and Pu-Si alloys, 11:13657 (R;US) 
TANZANIA 
Deforestation 
Consultancy services, co-ordination, popularization and use of 
non-conventional sources of energy (DP/URT/81/032), 
11:13389 (R;DK) 


Consultancy services, co-ordination, popularization and use of 
non-conventional sources of energy (DP/URT/81/032), 
11:13389 (R;DK) 

Resource Development 

Consultancy services, co-ordination, popularization and use of 
non-conventional sources of energy (DP/URT/81/032), 
11:13389 (R;DK) 

TAR 


See also BITUMENS 
COAL TAR 


Chemical Reaction Yield 
Modeling reaction pathways in pyrolysis of cellulose, 11:13898 
(R;US) 
TAR SAND OIL 
See BITUMENS 
TARGETS 
See also ALUMINIUM 27 TARGET 





TARGETS 
Chemical Reaction Yield 


BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CALCIUM 44 TARGET 
CALCIUM 48 TARGET 
CALIFORNIUM 249 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CERIUM 142 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
EINSTEINIUM 254 TARGET 
GERMANIUM 70 TARGET 
GOLD 197 TARGET 
HAFNIUM 178 TARGET 
HAFNIUM 180 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
IRON 56 TARGET 

LASER TARGETS 

LEAD 206 TARGET 

LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MANGANESE 55 TARGET 
MOLYBDENUM 100 TARGET 
MOLYBDENUM 92 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NICKEL 64 TARGET 
NIOBIUM 93 TARGET 
OXYGEN 16 TARGET 
PALLADIUM 107 TARGET 
PLATINUM 192 TARGET 
PLUTONIUM 239 TARGET 
POTASSIUM 39 TARGET 
SAMARIUM 144 TARGET 
SAMARIUM 154 TARGET 
SILICON 28 TARGET 
TANTALUM 181] TARGET 
THORIUM 232 TARGET 
THORIUM 239 TARGET 
TIN 120 TARGET 

TIN 124 TARGET 
URANIUM 233 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
XENON 136 TARGET 
YTTERBIUM 170 TARGET 
YTTERBIUM 174 TARGET 
ZINC 66 TARGET 
ZIRCONIUM 90 TARGET 


Design 
Internal targets for RHIC, 11:14105 (RA;US) 
On-Line Measurement Systems 
Manual for thickness measurements of targets by X-ray 
absorption, 11:14236 (R;BR;In Portuguese) 
TATB 
Detonations 
Effect of confinement on failure in 95 TATB/5 KEL-F, 
11:14339 (RA;US) 
Expansion isentropes of TATB compositions released into 
argon, 11:14357 (RA;US) 
Experimental studies concerning the response of intermediate 
explosives to thermal stimuli, 11:14395 (RA;US) 
Experimental study of spherically diverging detonation waves, 
11:14401 (RA;US) 
Experiments and numerical stimulation of high explosive 
delayed and lowered detonation, 11:14428 (RA;US) 
Initiation studies on LX-17 explosive, 11:14426 (RA;US) 
Numerical simulation of jet penetration of HMX and TATB 
explosives, 11:14411 (RA;US) 
Run to detonation in TATB, 11:14341 (RA;US) 
Shock initiation of TATB and HMX explosive compositions, 
11:14368 (RA;US) 
Theoretical analysis of the shape of a steady axisymmetrical 


reactive shock front in cylindrical charges of high explosive. 


A curvature - diameter relationship, 11:14404 (RA;US) 
Three-dimensional hydrodynamic hot-spot model, 11:14383 
(RA;US) 
Failures 
Effect of confinement on failure in 95 TATB/5 KEL-F, 
11:14339 (RA;US) 
Isentropic Processes 
Expansion isentropes of TATB compositions released into 
argon, 11:14357 (RA;US) 
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TBP 
Solvent Properties 

Determination of the equilibrium constants of 
organophosphorus liquid-liquid extractants by inductively 
coupled Plasma-Atomic Emission Spectroscopy, 11:13823 
(J;US) 

TEARING INSTABILITY 
Stabilization 

Turbulent stabilization of the tearing mode in tokamak plasmas, 

11:15348 (J;US) 
TECHNETIUM 
Solvent Extraction 

Separation of uranium from technetium in recovery of spent 

nuclear fuel, 11:12749 (P;US) 
TECHNETIUM 99 
Beta-Minus Decay 

Shell-model calculation of ®®°Tc beta decay in astrophysical 

environments, 11:15176 (J;US) 
Energy Levels 

Shell-model calculation of ®°Tc beta decay in astrophysical 

environments, 11:15176 (J;US) 
Quantitative Chemical Analysis 

Determination of ®*technetium in aqueous samples by 
inductively coupled plasma-optical emission spectrometry, 
11:13777 (R;GB) 

Radioisotope Generators 

Development of more efficacious /sup 99m/Tc organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1983-January 1, 1986, 11:14668 (R;US) 

S Process 

Shell-model calculation of ®°Tc beta decay in astrophysical 

environments, 11:15176 (J;US) 
TECHNETIUM PHOSPHATES 
Liquid Column Chromatography 

Development of more efficacious /sup 99m/Tc organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1983-January 1, 1986, 11:14668 (R;US) 

Tissue Distribution 

Development of more efficacious /sup 99m/Tc organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1983-January 1, 1986, 11:14668 (R;US) 

TECHNOLOGY ASSESSMENT 
Patents 

Technology indicators based on patent data: three case studies. 
Phase 2 report. Development and application of indicators, 
11:13601 (R;US) 

TEFLON 
Phase Transformations 

Application of the positron lifetime technique to the 
investigation of glass transitions in polymers, 11:14260 
(RA;AT;In German) 

TELESCOPE COUNTERS 
Calibration 

Bi-directional charged particle telescope to observe flux, 
energy spectrum and angular distribution of relativistic and 
non-relativistic particles, 11:14859 (RA;US) 

Configuration 

New Matsushiro underground cosmic ray station (220 M.W.E. 

in depth), 11:14869 (RA;US) 
Design 

Bi-directional charged particle telescope to observe flux, 
energy spectrum and angular distribution of relativistic and 
non-relativistic particles, 11:14859 (RA;US) 

Research Programs 

Near Earth space sporadic radio emission busts occurring 
during sunrise, 11:14303 (RA;US) 

Research of advanced techniques for x-ray detectors and 
telescopes with applications to rockets and the LAMAR 
facility. Semiannual Report, 1 Jul. 1984 - 30 Jun. 1985, 
11:14304 (R;US) 

Stability 

Atmospheric effects on underground muon intensity, 11:14819 

(RA;US) 
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TELLURIUM 
Fluorescence 
Raman shifted, laser excited atomic fluorescence in an 
inductively coupled plasma, 11:13790 (R;US) 
Neutron Reactions 
When did the average cosmic ray flux increase, 11:14837 


[Regulation of teopene metabolism]. Progress report (Mentha 
piperita), 11:14617 (R;US) 
Catabolism 
[Regulation of teopene metabolism]. Progress report (Mentha 
piperita), 11:14617 (R;US) 
TEST FACILITIES 
Construction 
Passive solar test facility for Saudi Arabia, 11:13031 (RA;US) 


Elevated temperature biaxial fatigue. Final Report, 11:13653 
(R;US) 
Passive solar test facility for Saudi Arabia, 11:13031 (RA;US) 
Passive Solar Cooling Systems 
Passive solar test facility for Saudi Arabia, 11:13031 (RA;US) 
Pressure Vessels 
IFSMTF experiences and conclusions regarding the use of 
Kapton insulated, high-voltage cable in a vacuum/cryogenic 
environment, 11:15363 (R;US) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRAHYDROPYRROLES 
See PYRROLIDINES 


Pyrolysis 

Studies of the pyrolysis of hydroaromatic compounds with an 
emphasis on reactions of ortho-quinodimethanes, 11:13819 
(R;US) 

TETRAMETHYLENEDIAMINE 
See PUTRESCINE 
TETRATHIAFULVALENE 
See TTF 
TETRYL 
Detonations 

Detonation temperature of nitromethane and some solid high 
explosives, 11:14376 (RA;US) 

Laser as a tool in sensitivity testing of explosives, 11:14345 
(RA;US) 

Measurement of detonation temperature of condensed 
explosives with two color-optical fiber pyrometer, 11:14377 
(RA;US) 

TEVATRON 
See FERMILAB TEVATRON 


Gulf Coast 
Facies architecture and production characteristics of 
Strandplain Reservoirs in the Frio Formation, Texas, 
11:12669 (R;US) 
Natural Gas Industry 
Daily dispatching of natural gas based on air quality 
(DDNGAQ). Final report, 11:12720 (R;US) 
TFCX REACTORS 
Reviews 
System studies overview, 11:15369 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Containment Systems 
Confinement studies of neutral beam heated discharges in 
TFTR, 11:15321 (R;US) 
Design 
Confinement studies of neutral beam heated discharges in 
TFTR, 11:15321 (R;US) 


THERMAL DECOMPOSITION 
Differential Equations 


Limiters 
TFTR Limiter Study: coating adhesion testing and graphite 
surface preparation, 11:15385 (R;US) 
Neutral Atom Beam Injection 
Confinement studies of neutral beam heated discharges in 
TFTR, 11:15321 (R;US) 
Plasma Diagnostics 
Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 
Polarimeters 
Calibration of the FIR polarimeter on TFTR tokamak, 
11:15304 (R;US) 
THALLIUM 
Energy-Level Transitions 
Energy-related atomic and molecular structure and scattering 
studies. Annual report, June 1, 1985-May 31, 1986, 11:14985 
(R;US) 
Measurement of Stark amplitudes in the 6?P/sub 1/2/ — 
7?P/sub 1/2/ transition of atomic thallium, 11:14988 (R;US) 
Mass Spectroscopy 
Characterization of sources of lead pollution by isotope ratio 
measurement and determination of lead and thallium in coals 
by the isotope dilution method, 11:12611 (R;DE;In German) 
THALLIUM 189 
Hyperfine Structure 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
Nuclear Deformation 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
Spectral Shift 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
THALLIUM 191 
Hyperfine Structure 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
Nuclear Deformation 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
Spectral Shift 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
THALLIUM 193 
Hyperfine Structure 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
Nuclear Deformation 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
Spectral Shift 
Role of deformation in the intrusion of the h/sub 9/2/ levels 
below the Z = 82 proton shell, 11:15188 (J;US) 
THALLIUM 203 
Energy Levels 
Nuclear data sheets for A=203, 11:15196 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A=203, 11:15196 (J;US) 
THALLIUM ALLOYS 
Phase Diagrams 
Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
Thermodynamic Properties 
Calculated and experimental optimizing of binary and ternary 
systems of Ag, Bi, Pb and Tl, 11:13675 (TG;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL CONDUCTION 
Differential Equations 
Unique solution to a nonlinear ordinary differential equation, 
11:15281 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 





THERMAL ENERGY STORAGE EQUIPMENT 
Market 


THERMAL ENERGY STORAGE EQUIPMENT 
Market 
Collectors, heat-pumps, industrial water tanks. Market survey 
‘84, 11:13495 (R;AT;In German) 


Corrosion of selected alloys in eutectic lithium-sodium- 
potassium carbonate at 900°C, 11:13009 (R;US) 
Performance Testing 
Part I: Recommendations for European solar storage test 
methods for sensible and latent heat storage devices. Part II: 
Results of special tasks carried out by the individual group 
members, 11:13134 (R;XE) 
Test Facilities 
Part I: Recommendations for European solar storage test 
methods for sensible and latent heat storage devices. Part II: 
Results of special tasks carried out by the individual group 
members, 11:13134 (R;XE) 
THERMAL FISSION 
Fission Yield 
Measurements of the yields of the light fission products from 
the reaction *°*U(nsub(th),f) by a ionization chamber, 
11:15199 (R;DE;In German) 
THERMAL INSULATION 


Design 
Heat-insulating slabs and mats made of mineral wool based on 
a synthetic binder. (Re-announcement of PB85-126407-see 
Notes Field for explanation), 11:13500 (R;US) 
Conservation 


Predicting the performance of movable window insulation, 

11:13042 (RA;US) 
Performance 

Predicting the performance of movable window insulation, 

11:13042 (RA;US) 
Degradation 

MI-101 thermal-control coatings: five-year space exposure. 

Final report, October 1973-October 1977, 11:13693 (R;US) 
THERMAL POLLUTION 


Assessment of compliance for the Chalk Point steam electric 
generating station with mixing-zone criteria in COMAR 
10.50.01.13E(1). Final report, 11:13202 (R;US) 

THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION 
THERMAL POLLUTION (WATER) 
See THERMAL POLLUTION 
WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 


Emission 
Emission inventory of coal, peat and oil-fired power plants, 
11:14494 (R;SE;In Swedish) 
Feasibility Studies 
Electricity production for rural communities in the developing 
world: a comparative analysis, 11:12965 (RA;US) 
Pollution Control Equipment 
High-efficiency NO /SUB x/ and SO /SUB x/ removal by 
electron beam, 11:13560 (J;US) 
Thermal Effluents 
Effects of the waste heated discharge from power plant on the 
environment in water body, 11:13204 (TJ;GB) 
Water Treatment Plants 
Condensate polishing using the single bed and counter-flow 
technique, 11:13194 (TJ;GB) 
THERMAL RADIATION 
Test Facilities 
Materials evaluation in the Tri-Service Thermal Radiation Test 
Facility. Technical report, June 6, 1983-May 15, 1984, 
11:14438 (R;US) 
THERMAL REACTORS 


See also ANGRA-1 REACTOR 
ATUCHA REACTOR 
BELLEFONTE-1 REACTOR 
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BOHUNICE V-1 REACTOR 
BUDAPEST TRAINING REACTOR 
CANDU TYPE REACTORS 

CIRUS REACTOR 

FIR-1 REACTOR 

HIFAR REACTOR 

LINGEN REACTOR 

MSRE REACTOR 

OWR REACTOR 

PSTR REACTOR 
RWE-BAYERNWERK REACTOR 
SHOREHAM REACTOR 

SURRY-2 REACTOR 
SUSQUEHANNA-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TREAT REACTOR 
TRIGA-2-LJUBLJANA REACTOR 
TRIGA-2-VIENNA REACTOR 
VHTR REACTOR 

WWER TYPE REACTORS 


Reactor Lattices 
Testing ENDF/B-V data for thermal reactors, 11:13266 
(R;CA) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Injection 
Particulate control in geothermal injection, 11:13142 (J;US) 
RS 


Physical Radiation Effects 
Influence of -irradiation on the electrical resistance of yttrium 
dopped BaTiOs, 11:13699 (R;RO) 
THERMOLUMINESCENCE 
Spatial Distribution 
Read-out system of spatial distribution of thermoluminescence 
in meteorites, 11:14871 (RA;US) 
Steam 
Emission of light by high temperature steam, 11:13831 


(RA;AU) 
THERMONUCLEAR IGNITION 
TIBER: tokamak ignition/burn experimental research, 11:15407 
(R;US) 
Plasma Simulation 
Physics evaluation of compact tokamak ignition experiments, 
11:15303 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Mechanical Properties 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Model describing the role of phosphorus on the swelling and 
creep of austenitic alloys, 11:13644 (R;US) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
Ton Collisions 
Nonlinear stopping power of an electron gas for slow ions, 
11:15001 (J;US) 
Lifetime 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di: 
See also LASER FUSION REACTORS 


Fuel- and energy efficiency in breeder-converter systems, 
11:13405 (RA;AT;In German) 
Breeding Blankets 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Cost Estimation 
Cost Accounting System for fusion studies, 11:13391 (R;US) 
Nuclear Fuel Conversion 
Fuel- and energy efficiency in breeder-converter systems, 
11:13405 (RA;AT;In German) 
Reactor Protection S: 
Multichannel analog temperature sensing system, 11:15317 
(R;US) 
Reactor Safety 
Application of MSCAP to a fusion reactor superconducting 
magnet system with an internal short, 11:15374 (R;US) 


jucting 
Application of MSCAP to a fusion reactor superconducting 
magnet system with an internal short, 11:15374 (R;US) 
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Thermonuclear Reactor Materials 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
Thermonuclear Reactor Walls 
Lifetime analysis of plasma side components, 11:15367 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSPHERE 
Atmospheric Chemistry 
Upper atmosphere research at INPE, 11:14976 (RA;BR) 


Upper atmosphere research at INPE, 11:14976 (RA;BR) 
THERMOSYPHONS 
Fluid Flow 
Direct measurement of thermosiphon flow, 11:13065 (RA;US) 
THIN FILMS 
Harmonic Generation 

Organic materials for second harmonic generation. Final 
report, 11:14993 (R;US) 

Second-harmonic generation from sub-monolayer molecular 
adsorbates using a c-w diode laser: Maui surface experiment, 
11:15262 (R;US) 

Phase Transformations 
Studies of molecular monolayers at air-liquid interfaces by 
second harmonic generation: question of orientational phase 
transition, 11:14987 (R;US) 
Thickness 
Manual for thickness measurements of targets by X-ray 
absorption, 11:14236 (R;BR;In Portuguese) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THOMAS-FERMI MODEL 
Interatomic Forces 

Temperature dependence of interatomic forces in the Thomas- 

Fermi approximation, 11:15012 (J;US) 
Ti 


Temperature dependence of interatomic forces in the Thomas- 
Fermi approximation, 11:15012 (J;US) 
THOMAS-FERMI-DIRAC MODEL 
See THOMAS-FERMI MODEL 
THORIUM 
Resource 


Assessment 
Thorium, 11:12741 (R;US) 
Processes 


Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 

Solubility 

Solubility experiments for the Nevada Nuclear Waste Storage 

Investigations Project, 11:12815 (R;US) 
THORIUM 232 
Delayed Neutron 

Application of delayed photofission neutrons for identification 

of fissionable nuclides, 11:13789 (RA;SU;In Russian) 
THORIUM 232 TARGET 
Alpha Reactions 

Measuring the K-distribution in fission reactions, 11:15191 

(RA;US) 
Argon 40 Reactions 

Study on the product mass distributions of reactions leading to 
composite systems with Z= 108, 11:15192 (RA;SU;In 
Russian) 

THORIUM 239 TARGET 
Delayed Neutron Analysis 

Application of delayed photofission neutrons for identification 

of fissionable nuclides, 11:13789 (RA;SU;In Russian) 
THORIUM C 


See POLONIUM 212 
THORIUM CYCLE 
Assessment of the thorium cycle, 11:12748 (R;DD;In German) 
THORIUM NITRATES 
Personnel Monitoring 
Radiological significance of thorium processing in 
manufacturing, 11:14675 (R;CA) 
THORIUM OXIDES 
Catalytic Effects 


Process studies with a promoted transition metal-zeolite 
catalyst, 11:12877 (J;US) 


Personnel Monitoring 
Radiological significance of thorium processing in 
manufacturing, 11:14675 (R;CA) 
THORIUM TELLURIDES 
Combustion 
Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 
Lattice Parameters 
Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 


Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 
X-Ray Diffraction 
Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 
THREE MILE ISLAND-1 REACTOR 
Dauphin County, Pennsylvanai, USA 
Tubes 
Relationship between chromium depletion in sensitized Alloy 
600 and U-bend cracking in sodium thiosulfate solution, 
11:13682 (J;US) 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 


TMI-2 criticality studies: lower-vessel rubble and analytical 
benchmarking, 11:13237 (R;US) 


Evaluation of zeolite mixtures for decontaminating high- 
activity-level water at the Three Mile Island unit 2 nuclear 
power station, 11:13885 (RA;XA) 

Miscellaneous programs, 11:15440 (RA;US) 

Fission Product Release 

Bayesian estimates for the rate of Three Mile Island type 

releases, 11:13369 (BA;US) 
Primary Coolant Circuits 

Circulation within the primary system at TMI-2 with lowered 

coolant level and at atmospheric conditions, 11:13365 (J;US) 
Reactor Cores 

TMI-2 criticality studies: lower-vessel rubble and analytical 

benchmarking, 11:13237 (R;US) 
Risk Assessment 
Bayesian estimates for the rate of Three Mile Island type 
releases, 11:13369 (BA;US) 
THREE-BODY PROBLEM 
Bound State 
Relativistic effects in three-body bound states, 11:15228 (J;US) 
THROMBOSIS 


Thrombus radioimmunoscintigraphy: an approach using 
monoclonal antiplatelet antibody, 11:14654 (J;US) 
THRUSTERS 
Performance Testing 
Model tests with a foil propeller. Pt. 1, 11:13576 (R;NO) 
Model tests with a foil propeller. Pt. 2, 11:13577 (R;NO) 
THYLOX PROCESS 
Economics 
Thylox process and its technical and economical results, 
11:12593 (TJ;GB) 
THYROID 
Carcinomas 
Carcinoma of the thyroid. Preoperative diagnostic and 
prognostic factors, 11:14648 (R;SE) 
Disease Incidence 
Feasibility study of thyroid cancer among patients treated with 
I-131, 11:14672 (R;CA) 
N 
Feasibility study of thyroid cancer among patients treated with 
1-131, 11:14672 (R;CA) 
Radionuclide Kinetics 
Carcinoma of the thyroid. Preoperative diagnostic and 
prognostic factors, 11:14648 (R;SE) 


Carcinoma of the thyroid. Preoperative diagnostic and 
prognostic factors, 11:14648 (R;SE) 





TIGHT SANDS 
See SANDSTONES 
TIME PROJECTION CHAMBERS 
See PROJECTION SPARK CHAMBERS 
TIME-OF-FLIGHT SPECTROMETERS 
Neutron powder diffraction at a pulsed neutron source: a study 
of resolution effects, 11:14231 (R;US) 
Response Functions 
Responce function analysis for a time-of-flight spectrometer of 
fast neutrons, 11:14267 (RA;SU;In Russian) 
TIN 


Electronic and structural properties of semiconductor 
heterojunctions. Technical progress report, July 1-December 
15, 1985, 11:13732 (R;US) 
Pion Plus Reactions 
Low energy 77 inelastic scattering from nuclei to the 
continuum, 11:15149 (J;US) 
TIN 120 TARGET 
Proton Reactions 
Medium energy proton-nucleus scattering calculations, 
11:15156 (RA;US) 
TIN 124 TARGET 
Chlorine 37 Reactions 
Experimental study of the shape equilibration and fission of the 
compound nucleus '*'Ho accompanying alpha emission, 
11:15171 (R;DE;In German) 
TIN ALLOYS 
See also ZIRCALOY 


One-step internal-tin NbsSn superconductor fabrication. Final 
report, June 1983-August 1984, 11:13616 (R;US) 
TIN OXIDES 
Thermoelectric Properties 
Electrical and thermal transport property studies of high- 
temperature thermoelectric materials. Interim technical 
report, 15 May 1984-15 May 1985, 11:13433 (R;US) 
TITANIUM 
Corrosion 
General corrosion of Ti in hot water and water saturated 
bentonite clay, 11:12826 (R;SE) 
Hydrogen Embrittlement 
Combined effect of stress state and grain size on hydrogen 
embrittlement of titanium. Technical report, 11:13618 (R;US) 
TITANIUM ALLOYS 


See also ALLOY-B-1900 
INCOLOY 825 
TITANIUM BASE ALLOYS 


Acoustic Testing 
Ultrasonic method to determine gas porosity in aluminum alloy 
castings: Theory and experiment, 11:13668 (J;US) 
Corrosion 
Effects of trace elements in flue gas desulfurization 
environments on the corrosion of alloys: a literature review, 
11:13640 (R;US) 


Effect of microstructure on the creep behavior of Ti-6A1-2Nb- 
1Ta-0.8Mo. Final report, 1 February 1983-31 March 1985, 
11:13619 (R;US) 

Nondestructive Testing 

Ultrasonic method to determine gas porosity in aluminum alloy 

castings: Theory and experiment, 11:13668 (J;US) 
Physical Radiation Effects 

Ion beam mixing in binary amorphous metallic alloys (Cu-Er; 

Ni-Ti), 11:13633 (R;US) 
Porosity 

Ultrasonic method to determine gas porosity in aluminum alloy 

castings: Theory and experiment, 11:13668 (J;US) 
Shape Memory Effect 

Remotely operable shape memory alloy seals for plasma 

confinement systems, 11:13639 (R;US) 
TITANIUM BASE ALLOYS 
Corrosion Resistance 

Study of superficial films and of electrochemical behaviour of 
some nickel base alloys and titanium base alloys in solution 
representation of granitic, argillaceous and salted ground 
waters, 11:13642 (R;LU;In French) 
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TITANIUM CARBIDES 
Chemical Vapor Deposition 
Structure and structural characteristics of near-surface areas 
after CVD coating, 11:13712 (TJ;US) 
Deposition 
Characterization of reactively sputtered titanium carbide films 
by analytical electron microscopy, 11:13695 (R;US) 
Phase Studies 
Characterization of reactively sputtered titanium carbide films 
by analytical electron microscopy, 11:13695 (R;US) 
TITANIUM COMPOUNDS 
See also TITANIUM CARBIDES 
TITANIUM NITRIDES 
TITANIUM OXIDES 
Hydrolysis 
Time-resolved Raman spectroscopy of titanium isopropoxide 
hydrolysis kinetics, 11:13805 (R;US) 
TITANIUM NITRIDES 
Chemical Vapor Deposition 
Structure and structural characteristics of near-surface areas 
after CVD coating, 11:13712 (TJ;US) 
TITANIUM OXIDES 
Binding Energy 
XPS investigation of TiO: thin films on polycrystalline Pt, 
11:13813 (J;US) 
Chemical Reactions 
XPS investigation of TiO: thin films on polycrystalline Pt, 
11:13813 (J;US) 
Sintering 
The sintering of monodisperse TiO2, 11:13713 (BA;US) 
Thin Films 
XPS investigation of TiO: thin films on polycrystalline Pt, 
11:13813 (J;US) 
TMPN 
See HYDROXY COMPOUNDS 


ORGANIC OXYGEN COMPOUNDS 
PIPERIDINES 


TMX DEVICES 
Computerized Control Systems 
Description of the Plasma Potential Control (PPC) System on 
the Tandem Mirror Experiment-Upgrade (TMX-U), 
11:15396 (R;US) 
- Drift Pumping 
Concepts and development of drift pumping for the Tandem 
Mirror Experiment-Upgrade (TMX-U), 11:15395 (R;US) 
ECR Heating 
Quality assurance for Electron Cyclotron Resonant Heating 
(ECRH), 11:15400 (R;US) 
Electric Potential 
Plasma-potential diagnostic (PPD) hardware used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 11:15325 
(R;US) 
Reactor issues for tandem mirrors operating in the negative- 
potential mode, 11:15391 (R;US) 


Titanium sublimation pumping systems and performance on the 
tandem mirror experiment-upgrade (TMX-U), 11:15401 
(R;US) 

ICR Heating 

Ion Cyclotron Resonant Heating (ICRH) system used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 11:15399 
(R;US) 

Microwave Amplifiers 

Gyrotron anode modulation of the Electron Cyclotron 
Resonant Heating (ECRH) from dc to 50 kHz on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 11:15398 
(R;US) 

P 

From 15 minutes to 7 minutes: a progress report on improving 
the performance of the Tandem Mirror Experiment-Upgrade 
(TMX-UV) Diagnostic Computer System, 11:15324 (R;US) 

Plasma Diagnostics 

Description of the Plasma Potential Control (PPC) System on 
the Tandem Mirror Experiment-Upgrade (TMX-U), 
11:15396 (R;US) 
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From 15 minutes to 7 minutes: a progress report on improving 
the performance of the Tandem Mirror Experiment-Upgrade 
(TMX-U) Diagnostic Computer System, 11:15324 (R;US) 

Plasma-potential diagnostic (PPD) hardware used on the 
Tandem Mirror Experiment-Upgrade (TMX-U), 11:15325 
(R;US) 

TNT 
Decomposition 

Quantum chemical studies of energetic materials, 11:14364 

(RA;US) 
Detonations 

Determination of transient and kinetic characteristics in 
simulating RDX/TNT 50/50 charge initiation, 11:14406 
(RA;US) 

Detonation temperature of nitromethane and some solid high 
explosives, 11:14376 (RA;US) 

Detonation products of insensitive cast high explosives, 
11:14378 (RA;US) 

Displacement gradient method for measuring detonation 
parameters using flash X-ray photography, 11:14338 
(RA;US) 

Effect of some additives on the closed bomb burning and 
ignitability of RDX/TNT (60/40), 11:14413 (RA;US) 

Growth and decay of explosive deflagrations in munitions in 
simulated factory accident scenarios, 11:14343 (RA;US) 

Influence of air gaps on detonation propagation in charges 
consisting of stacked blocks of cast TNT, 11:14349 (RA;US) 

Jet initiation of solid explosives, 11:14342 (RA;US) 

Laser as a tool in sensitivity testing of explosives, 11:14345 
(RA;US) 

Measurement of detonation temperature of condensed 
explosives with two color-optical fiber pyrometer, 11:14377 
(RA;US) 

Pressure variation upon initiation of cast RDX/TNT 50/50 
charge by diverging shock wave, 11:14400 (RA;US) 

Quantum chemical studies of energetic materials, 11:14364 
(RA;US) 

TOBACCO SMOKES 
Fractionation 
Liquid chromatographic determination of benzo[a]pyrene in 
total particulate matter of cigarette smoke, 11:14496 (J;US) 
TOCOPHEROLS 
See VITAMIN E 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
PDX DEVICES 
SPHEROMAK DEVICES 


Beta Ratio 
Experimental results on tokamak beta limits from ISX-B, 
11:15354 (J;AT) 
Minimum required beta in a tokamak reactor, 11:15411 (J;AT) 
Computer Codes 
Physics models in the tokamak transport code PROCTR, 
11:15320 (R;US) 
Design 
High elongation ignition tokamak - ETI, 11:15376 (R;US) 
TIBER: tokamak ignition/burn experimental research, 11:15407 
(R;US) 
ECR Heating 
Survey of ECH microwave technology, 11:15314 (R;US) 
Electric Currents 
Current in wave-driven plasmas, 11:15340 (J;US) 
Electric Fields 
Effects of a radial electric field on tokamak edge turbulence, 
11:15349 (J;US) 
Energy Transport 
Time evolution of tokamak states with flow, 11:15307 (R;US) 
High-Frequency Heating 
Current in wave-driven plasmas, 11:15340 (J;US) 
Magnet Coils 
Poloidal field coil system for an elongated tokamak: ETI, 
11:15377 (R;US) 


ydrodynamics 
MHD stability properties of bean-shaped tokamaks, 11:15356 
G;AT) 


TOXIC MATERIALS 
Emission 


On-Line Measurement Systems 
Interactive method application for organizing the soft-ware for 
the systems of physical experiment automation, 11:15299 
(R;SU;In Russian) 
Plasma Disruption 
Turbulent stabilization of the tearing mode in tokamak plasmas, 
11:15348 (J;US) 


MHD stability properties of bean-shaped tokamaks, 11:15356 
GAT) 
Thermonuclear Ignition 
Physics evaluation of compact tokamak ignition experiments, 
11:15303 (R;US) 
TIBER: tokamak ignition/burn experimental research, 11:15407 
(R;US) 


Theory 
Physics models in the tokamak transport code PROCTR, 
11:15320 (R;US) 


Effects of a radial electric field on tokamak edge turbulence, 
11:15349 (J;US) 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOLUENE 
Viscosity 
Viscosity of synfuel compounds and mixtures. First quarterly 
progress report, October 1, 1985-December 31, 1985, 
11:12604 (R;US) 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
Research 
Tomography. An overview of the AECL program, 11:13968 
(R;CA) 
TOROIDAL CONFIGURATION 
Behavior 
Approximations to toroidal harmonics, 11:15309 (R;US) 
Harmonics 


Approximations to toroidal harmonics, 11:15309 (R;US) 
Thermal Conduction 
Unique solution to a nonlinear ordinary differential equation, 
11:15281 (R;US) 
TOTAL ENERGY SYSTEMS 


Solar Total Energy Project: Shenandoah, Georgia, 11:13005 
(RA;US) 
Performance 
Solar Total Energy Project: Shenandoah, Georgia, 11:13005 
(RA;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWERS 
Prior to August 1981, this concept was indexed to 
MECHANICAL STRUCTURES. 
Bench-Scale Experiments 
Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 


Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 
Fluid Mechanics 
Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 
Structural Models 
Reynolds number effects on a lattice tower with sharp edged 
square members, 11:12677 (R;NO) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 


Harvester ant bioassay for assessing hazardous chemical waste 
sites, 11:14727 (R;US) 


Emission of toxic metals during coal combustion, 11:12623 
(R;NO) 





TOXIC MATERIALS 
Water Pollution 


Water Pollution Abatement 
Application of adsorptive/absorptive resins and membranes for 
toxic and hazardous waste reduction, 11:14573 (R;US) 
TPC 
See PROJECTION SPARK CHAMBERS 


Solvent Properties 
Determination of the equilibrium constants of 
organophosphorus liquid-liquid extractants by inductively 
coupled Plasma-Atomic Emission Spectroscopy, 11:13823 
(J;US) 
TRACHEA 
Fractionated Irradiation 
Effects of a radiosensitizer and radiation on the ciliated mucous 
membrane. A comparative physiological and ultrastructural 
study, 11:14707 (R;SE) 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRACKS 
See PARTICLE TRACKS 
G 


Expert S 
Computer Aided Instruction (CAI) for the Shipboard 
Nontactical ADP Program (SNAP). Interim report, 11:15450 
(R;US) 
TRANQUILIZERS 
Genetic Effects 
Inhibition of DNA repair by trifluoperazine, 11:14717 (;NL) 
TRANQUILLIZERS 
See TRANQUILIZERS 
TRANSDUCERS 
Calibration 
Evaluation of factors affecting heat flux sensors, 11:13079 
(RA;US) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMER OILS 
See INSULATING OILS 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Computer Codes 
TPLOT: an interactive data management system for transient 
problems, 11:15444 (R;IT) 
Digitizers 
DIGITEST: a system for measuring the dynamic properties of 
transient digitizers, 11:14326 (R;US) 
TRANSISTORS 
Physical Radiation Effects 
Experimental and theoretical investigation of functional 
dependencies of rapid annealing. Technical report, May- 
December 1970, 11:12946 (R;US) 
TRANSITION ELEMENT COMPLEXES 


See also COBALT COMPLEXES 
IRON COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
RHENIUM COMPLEXES 
RUTHENIUM COMPLEXES 


Catalytic Effects 
Surface composition-reactivity relationships in heterogeneous 
catalysis. Progress report, 11:13802 (R;US) 
TRANSITION ELEMENT COMPOUNDS 
See also IRON COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
TITANIUM COMPOUNDS 
VANADIUM COMPOUNDS 


Charge States 
Defects and charge density waves in irradiated layer and chain 
compounds, 11:13839 (R;FR) 
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Crystal Defects 
Defects and charge density waves in irradiated layer and chain 
compounds, 11:13839 (R;FR) 
TRANSITION ELEMENTS 


See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
YTTRIUM 
ZIRCONIUM 


Coordination Number 
Correlation between catalytic activity and bonding and 
coordination number of atoms and molecules on transition 
metal surfaces: theory and experimental evidence, 11:15021 
(J;US) 
Electronic Structure 
Correlation between catalytic activity and bonding and 
coordination number of atoms and molecules on transition 
metal surfaces: theory and experimental! evidence, 11:15021 
(J;US) 
Radiolysis 
Model for the reactions of electrons with transition metal beta- 
diketones, 11:13845 (RA;AU) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION (ENERGY) 
See ENERGY TRANSPORT 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (ENERGY) 
See ENERGY TRANSPORT 
TRANSPORT (ENVIRONMENTAL) 
See ENVIRONMENTAL TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Computer Codes 
ETBFCT: a solver for one-dimensional transport equations, 
11:15250 (R;US) 
TRANSURANIUM COMPOUNDS 
Research 
Transuranium-element processing, 11:15435 (RA;US) 
Waste Storage 
Nuclear and chemical waste management, 11:15431 (RA;US) 
Waste Transportation 
Nuclear and chemical waste management, 11:15431 (RA;US) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Research Programs 
Transuranium-element processing, 11:15435 (RA;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
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TRAVELLING WAVES 
Coupling 
New directional couplers for multimode circular waveguides 
applied to intense pulsed microwave systems, 11:14059 
(J;US) 
Measuring Instruments 
New directional couplers for multimode circular waveguides 
applied to intense pulsed microwave systems, 11:14059 
(J;US) 
TREAT REACTOR 
Reactor Control Systems 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Reactor Core Disruption 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
Reactor Protection Systems 
A microprocessor tester for the treat upgrade reactor trip 
system, 11:13292 (J;US) 
TREE RINGS 
Carbon 14 
Solar modulation of cosmic ray intensity and solar flare events 
inferred from (14)C contents in dated tree rings, 11:14835 
(RA;US) 
Carbon Isotopes 
Radiocarbon content in the annual tree rings during last 150 
years and time variation of cosmic rays, 11:14846 (RA;US) 


See also PINES 
POPLARS 
SPRUCES 
WILLOWS 


Harvesting 
Danger to violate the nutrient balance of the forest sites by full 
or whole tree harvesting, 11:12970 (RA;AT) 
Plant Growth 
Species trials for biomass plantations in Hawaii: a first 
appraisal. Forest Service research paper (Final), 11:12981 
(R;US) 
1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGA-2-LJUBLJANA REACTOR 
Research 
Basic research using the 250 kW research reactor of the Jozef 
Stefan Institute, 11:13300 (RA;XA) 
TRIGA-2-VIENNA REACTOR 
Research Programs 


Advanced neutron optical components for a proper beam 
tailoring, 11:13304 (RA;XA) 
TRIGA-PENNSYLVANIA REACTOR 


See PSTR REACTOR 
TRINITROTOLUENE 
See TNT 
TRIPHENYLPHOSPHINE OXIDE 
See TPO 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIUM 
Diffusion 
Electrolyte diffusion in compacted montmorillonite engineered 
barriers, 11:12816 (R;US) 
Hot Atom 
Spin-directed tritium recoil reactions, 11:13887 (RA;AU) 
Hot Labs 
Low-Level Tritium Research Facility for the University of 
Toronto Institute for Aerospace Studies, 11:13911 (R;CA) 
Isotopic Exchange 
Tritium enrichment in aqueous phase by catalytic isotopic 
exchange, 11:12796 (RA;DE;In German) 


Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 


Nuclear Reaction Analysis 

Nuclear microprobe examination of radioactive materials, 

11:13779 (R;GB) 
Radioactive Waste Processing 

Concept of off-gas purification in reprocessing plants, 11:12831 
(TG;US) 

Investigations concerning the enrichment and fixation of 
radioactive wastes containing tritium, 11:12795 (RA;DE;In 
German) 

Tritium enrichment in aqueous phase by catalytic isotopic 
exchange, 11:12796 (RA;DE;In German) 

U 

Planning and construction of a demonstration plant for 
pressing liquid wastes containing tritium, 11:12800 
(RA;DE;In German) 

Uptake 
Internal dosimetry of tritiated hydrogen gas, 11:14666 (R;CA) 
TRITIUM COMPOUNDS 
Bi 
Isolation and characterization of cDNA clones for carrot 
extensin and a proline-rich 33-kDa protein, 11:14637 (J;US) 
Catalogs 
Amersham research products 1985/1986, 11:13886 (R;DE) 
TRITON REACTIONS 
Stripping 
Spectra for the t-2 & Li reaction, 11:15144 (RA;US) 
TRIUMF CYCLOTRON 
On-Line Control Systems 
Centralization and decentralization in the TRIUMF Control 
System, 11:14040 (R;CA) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROCHOTRONS 
See COUNTING TUBES 
TROPICAL REGIONS 
Buildings 
Energy saving measures in buildings in warm climates, 
11:13493 (R;DK) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Diesel Engines 

Future heavy duty trucking engine requirements, 11:13526 

(R;US) 
Fuel Economy 

Future heavy duty trucking engine requirements, 11:13526 
(R;US) 

TRUST TERRITORY OF THE PACIFIC ISLANDS 
Renewable Energy Sources 
Renewable energy development in the Pacific Islands: 
narrowing the options, 11:12936 (RA;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Catalysts 

Advanced coal liquefaction catalyst development. Topical 
report Ebullated bed testing, 11:12534 (R;US) 

Assessment of the impact of delayed deashing and 
subbituminous coal processing on hydrotreating catalyst 
performance, 11:12554 (RA;US) 

Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 11:12555 (RA;US) 

Concepts for improved liquefaction of coal, 11:12558 (RA;US) 

Chemical Reaction Kinetics 
Solvolysis coal liquefaction process, 11:12552 (RA;US) 
Two-stage catalytic conversion of Wyodak coal, 11:12544 


Assessment of the impact of delayed deashing and 
subbituminous coal processing on hydrotreating catalyst 
performance, 11:12554 (RA;US) 

Coal Liquefaction 
Concepts for improved liquefaction of coal, 11:12569 (RA;US) 
Coal Liquids 

Evolution and development of two-stage liquefaction at 

Wilsonville, 11:12568 (RA;US) 





Flowsheets 
Evolution and development of two-stage liquefaction at 
Wilsonville, 11:12568 (RA;US) 
Modifications 
Developments in two-stage liquefaction at Wilsonville, 
11:12549 (RA;US) 
Solvolysis coal liquefaction process, 11:12552 (RA;US) 
Organic Solvents 
Correlation of empirical and analytical measurements of 
solvent quality, 11:12557 (RA;US) 
Evolution and development of two-stage liquefaction at 
Wilsonville, 11:12568 (RA;US) 
Performance 
Developments in two-stage liquefaction at Wilsonville, 
11:12549 (RA;US) 
Two-stage catalytic conversion of Wyodak coal, 11:12544 
(RA;US) 
Performance Testing 
Advanced coal liquefaction catalyst development. Topical 
report Ebullated bed testing, 11:12534 (R;US) 
Technology Assessment 
Concepts for improved liquefaction of coal, 11:12558 (RA;US) 


Specific Heat 
Specific heat of the ambient-pressure organic superconductor 
B-di[bis(ethylenedithio)tetrathiafulvalene] triiodide [B- 
(BEDT-TTF ls], 11:13761 (J;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
See also PRESSURE TUBES 
Cracks 
Relationship between chromium depletion in sensitized Alloy 
600 and U-bend cracking in sodium thiosulfate solution, 
11:13682 (J;US) 
Heat Transfer 
Cross-flow boiling in tube bundles. Final technical report, 
11:13956 (R;US) 
Performance 
Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1982, 11:13228 (R;CA) 
Stress Corrosion 
Relationship between chromium depletion in sensitized Alloy 
600 and U-bend cracking in sodium thiosulfate solution, 
11:13682 (J;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Radioactive Waste Disposal 
Review of waste package verification tests. Semiannual report, 
April 1985-September 1985, 11:12817 (R;US) 
Shear 
Consolidation and shear failure leading to subsidence and 
settlement. Part I, 11:12814 (R;US) 
TUMOR CELLS 
Radiation Effects 
Alcohol treated glioma cells are sensitive to X-ray irradiation, 
11:14695 (RA;DE) 
DNA 
Transformation of human cells by DNAs ineffective in 
transformation of NIH 3T3 cells, 11:14634 (J;US) 
Growth 
Normal sister chromatid exchange frequencies during growth 
of a transplantable murine myeloid leukemia, 11:14642 (J;US) 
Sister Chromatid Exchanges 
Normal sister chromatid exchange frequencies during growth 
of a transplantable murine myeloid leukemia, 11:14642 (J;US) 
TUNGSTEN 
Diffusion 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Energy Spectra 
Characterization of radiographic variables in the ultra-low to 
low energy range (5kV-SOkV), 11:13972 (RA;US) 
Natural Radioactivity 
Natural radioactivity of some metals and ceramics, 11:14681 
(RA;AT) 
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Neutron Reactions 
ENDF thermal photon production, 11:15130 (RA;US) 
Processes 


Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 

Surface Energy 

Theoretical study of the surface energy and surface relaxation 

of the W(001) surface, 11:13661 (J;US) 
Vapor Deposited Coatings 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
TUNGSTEN ALLOYS 
See also HASTELLOY X 
Formation Heat 

Electron band theory predictions and the construction of phase 

diagrams (HfPt; Talr; WOs.), 11:15261 (R;US) 
TUNNEL EFFECT 
Dissipation Factor 

Quantum tunneling, dissipation, and fluctuations, 11:15282 
G;US) 

WKB Approximation 

Quantum tunneling, dissipation, and fluctuations, 11:15282 
(J;US) 

TURBINE BLADES 
A 

Advanced gas turbines for efficient and reliable combined- 

cycle plants, 11:13188 (RA;US) 


Theoretical and experimental investigation of the heat transfer 
of a gas/droplet-flow at high heat flux density, 11:13961 
(R;DE;In German) 

Crack Propagation 
Life prediction and constitutive behavior, 11:13599 (RA;US) 


3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 


Advanced gas turbines for efficient and reliable combined- 
cycle plants, 11:13188 (RA;US) 
Properties 


Some aspects of current high temperature materials research in 
Belgium, 11:13623 (RA;BE) 
Heat Flux 
Development of heat flux sensors for turbine airfoils and 
combustor liners, 11:13587 (RA;US) 
Plasticity 
3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Stress Analysis 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 
3D inelastic analysis methods for hot section components, 
11:13595 (RA;US) 
Thermal Stresses 
3-D inelastic analysis methods for hot section components 
(base program), 11:13596 (RA;US) 
TURBINES 


See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 


Materials 
Ceramics for electric power-generating systems. Final report, 
11:13698 (R;US) 
Seals 
Thermal stress analysis of a new turbine shroud seal concept, 
11:13971 (R;US) 
TURBOFAN ENGINES 
Cost Benefit Analysis 
Energy Efficient Engine Program technology benefit/cost 
study, volume 2, 11:13991 (R;US) 
Programs 


Energy Efficient Engine Program technology benefit/cost 
study, volume 2, 11:13991 (R;US) 
Technology Assessment 
Energy Efficient Engine Program technology benefit/cost 
study, volume 2, 11:13991 (R;US) 
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TURBOGENERATORS 
Eddy Current Testing 
Eddy-current nondestructive testing of turbine generators. 
Final report, 11:13189 (R;US) 
TURBOMACHINERY 
See also TURBINES 
Organic Coolants 
Organic fluids and waste heat recovery, 11:13552 (R;NO;In 
Norwegian) 
Waste Heat Utilization 
Organic fluids and waste heat recovery, 11:13552 (R;NO;In 
Norwegian) 


See BRASSICA 
TWO-PHASE FLOW 
Heat Flux 
Theoretical and experimental investigation of the heat transfer 
of a gas/droplet-flow at high heat flux density, 11:13961 
(R;DE;In German) 
Heat Transfer 
Theoretical and experimental investigation of the heat transfer 
of a gas/droplet-flow at high heat flux density, 11:13961 
(R;DE;In German) 
Measuring Methods 
Contributions to liquid- and liquid-gas measurements, 11:14323 
(RA;AT;In German) 
New method for mass flow measurement in liquid-gas 
mixtures, 11:14322 (RA;AT;In German) 
Moving-Boundary Conditions 
An exact sensitivity analysis of a simplified transient two-phase 
flow problem, 11:13964 (J;US) 
TYPE-I SUPERCONDUCTORS 
Test Facilities 
Preliminary test results of a composite conductor based on 
ECN A-15 strand material cooled by supercritical helium, 
11:13915 (R;NL) 
TYPE-II SUPERCONDUCTORS 
Critical Current 
Internal-magnetic-field distribution at the critical current of a 
type-II superconductor subjected to a parallel magnetic field, 
11:15278 (J;US) 
Magnetic Fields 
Internal-magnetic-field distribution at the critical current of a 
type-II superconductor subjected to a parallel magnetic field, 
11:15278 (J;US) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 
TYROSINE 
Photochemical Reactions 
Importance of bound divalent cations to the tyrosine 
deprotonation during the photocycle of bacteriorhodopsin, 
11:14626 (J;US) 
Radiolysis 
Radiation degradation of amino acid homopolymers and 
copolymers (Gamma radiation), 11:13874 (RA;AU) 


U 


U308 
See URANIUM OXIDES U308 
UAR — 
See EGYPTIAN ARAB REPUBLIC 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
_ UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 


UNITED KINGDOM 
Heat Pumps 


ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Research Programs 
Research in quantitative ultrasonic nondestructive evaluation, 
11:13973 (RA;US) 
ULTRAVIOLET RADIATION 
See also FAR ULTRAVIOLET RADIATION 
Biological Effects 
Plant response to elevated UV intensities, 11:14722 (RA;US) 
Safety Standards 
Spectral irradiance measurements and hazard evaluations of 
sunbeds and sunlamps, 11:14665 (R;AU) 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
Ground Subsidence 
Consolidation and shear failure leading to subsidence and 
settlement. Part I, 11:12814 (R;US) 
Pressing 
Planning and construction of a demonstration plant for 
pressing liquid wastes containing tritium, 11:12800 
(RA;DE;In German) 
Safety 
Safety-technological assessment of an ultimate storage site and 
of waste compounds to be stored, 11:12789 (RA;DE;In 
German) 
UNDERGROUND EXPLOSIONS 
Blast Effects 
Dynamic response of rock reinforcement in a cavity under 
internal blast loading: an add-on test to the pre-mill yard 
event, 11:14431 (R;US) 
Seismic Detection 
Regional m/sub b/:M/sub s/ discrimination of NTS explosions 
and western United States earthquakes. Progress report, 
11:14441 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
Inclined Strata 
Hydraulic mining method, 11:12637 (P;US) 
UNDERGROUND POWER TRANSMISSION 
Electric Cables 
Underground cables: an annotated bibliography, 1966-1967. 
Supplement No. 1, 11:13205 (R;US) 
Underground cables: an annotated bibliography, 1960-1965, 
11:13206 (R;US) 
UNDERGROUND STORAGE 
In-Situ Processing 
In-situ project: A concept for the disposal of special wastes 
together with MAW/LAW in non-access underground 
caverns, 11:12799 (RA;DE;In German) 
UNEMPLOYMENT 
See EMPLOYMENT 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
STANDARD MODEL 
Su 


persymmetry 
Stability of supersymmetric ground state in chiral theories, 
11:15118 (;NL) 
UNILAC 
Specifications 
Heavy ion accelerators at GSI, 11:14030 (RA;SU) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Heat Pumps 
Field experience in Britain (Domestic heat pumps), 11:13476 
(RA;DK) 





UNITED KINGDOM 
Nuclear Energy 


Nuclear Energy 
Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Nuclear Power 
Reflections on Britain's nuclear history: a conversation with 
Lord Hinton, 11:13403 (R;GB) 
Vehicles 
Revised calculation of gaseous emissions from UK motor 
vehicles, 11:14467 (R;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Axions 
Cosmic and local mass density of “invisible” axions, 11:14953 
(J;US) 
Neutrinos 
Lee-Weinberg bound reexamined, 11:14954 (J;US) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UPPER VOLTA 
Photovoltaic Power Supplies 
Social impact of the Tangaye (Upper Volta) photovoltaic 
demonstration, 11:12962 (RA;US) 
UPSILON-9500 RESONANCES 
Radiative Decay 
Search for monoenergetic photons from Y(1S)—y +X, 
11:15046 (J;US) 


URANIUM 
Activation Analysis 

Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 

Dissolution 

Laboratory studies of shear/leach processing of zircaloy clad 

metallic uranium reactor fuel, 11:12747 (R;US) 
Processing 
Remote Engineering progress report, January-December 1984, 
11:13924 (R;US) 
Radioecological Concentration 
ORGDP uranium discharges, 11:12841 (R;US) 
Recovery 

Scoping studies on recovery of uranium from a man-made ore, 
11:12830 (J;US) 

Separation of uranium from technetium in recovery of spent 
nuclear fuel, 11:12749 (P;US) 

Separation Processes 

Use of tetracycline as complexing agent for the separation of 
interfering elements during uranium activation analysis, 
11:13784 (R;BR;In Portuguese) 

Solubility 

Solubility experiments for the Nevada Nuclear Waste Storage 

Investigations Project, 11:12815 (R;US) 
Solvent Extraction 

Concentration and separation of trace metal ions by reversed- 
phase adsorption chromatography, 11:13791 (R;US) 

Study of the uranium extraction behaviour in the system 
DEHPA-HCI-HsPQ, at a low concentration, 11:13785 
(R;BR;In Portuguese) 

233 


Sales 
Radioactive materials production, 11:15438 (RA;US) 
URANIUM 233 TARGET 
Thermal Fission 
Measurements of the yields of the light fission products from 
the reaction ***U(nsub(th),f) by a ionization chamber, 
11:15199 (R;DE;In German) 
URANIUM 235 
Delayed Neutron Analysis 
Application of delayed photofission neutrons for identification 
of fissionable nuclides, 11:13789 (RA;SU;In Russian) 
Isotope Separation 
Development of an enrichment measurement technique and its 
application to enrichment verification of gaseous UFe, 
11:12743 (J;NL) 
Isotopic Exchange 
System for simulating an ion exchange column for separation 
of isotopes, 11:12744 (TG;US) 
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URANIUM 235 TARGET 
Neutron Reactions 
Calculation of 7**U(n,f) cross sections using fission probability 
data, 11:15205 (RA;US) 
URANIUM 238 
Delayed Neutron Analysis 
Application of delayed photofission neutrons for identification 
of fissionable nuclides, 11:13789 (RA;SU;In Russian) 
Neutron Leakage 
Modification of the method of shperical transmissions for study 
on the cross section of neutron leakage under the fission 
threshold of uranium 238, 11:15200 (RA;SU;In Russian) 
URANIUM 238 TARGET ws 
Alpha Reactions 
Measuring the K-distribution in fission reactions, 11:15191 
(RA;US) 
Neutron Reactions 
Calculation of (n,n’) excitation functions for higher-lying levels 
in *®U, 11:15202 (RA;US) 
Resolution of the nature of the coupling in subthreshold fission 
in %®U+n, 11:15208 (J;US) 
Proton Reactions 
Medium energy proton-nucleus scattering calculations, 
11:15156 (RA;US) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Magnetic Susceptibility é 
Inelastic polarized and unpolarized neutron scattering 
measurements on UBeis, 11:13665 (J;US) 
Neutron Diffraction 
Inelastic polarized and unpolarized neutron scattering 
measurements on UBeis, 11:13665 (J;US) 
URANIUM BASE ALLOYS 
Tensile Properties 
Effect of quenching rate on the temperature and strain-rate 
sensitivity of uranium 2 w/o molybdenum alloy, 11:13654 
(R;GB) 
URANIUM CARBIDES 
Fission Products 
Chemical forms of FP in uranium carbide fuel, 11:13282 
(R;JP;In Japanese) 
URANIUM DIOXIDE 
Dissolution 
Dissolution studies of UO: in simulated lung fluid, 11:14674 
(R;CA) 
Fission Product Release 
Behaviour of short-lived iodines in operating UO: fuel 
elements, 11:13279 (R;CA) 
Short-lived fission product release from the surface and centre 
of operating UO: fuel, 11:13280 (R;CA) 
URANIUM HEXAFLUORIDE 
Infrared Spectra 
High-resolution infrared spectroscopy using a temperature- 
controlled long-path absorption cell: The vs band of uranium 
hexafluoride at 16 ym, 11:15019 (J;US) 
URANIUM IONS 
Acceleration 
Transport and acceleration of high current uranium ion beams, 
11:14114 (R;US) 
Beam Transport 
Transport and acceleration of high current uranium ion beams, 
11:14114 (R;US) 
E1-Transitions 
Collinear two-step laser excitation: determination of the 
oscillator strength for the 17 434- -34 634-cm™' transition in 
238) II, 11:15014 (J;US) 
Oscillator Strengths 
Collinear two-step laser excitation: determination of the 
oscillator strength for the 17 434- -34 634-cm™' transition in 
238) II, 11:15014 (J;US) 
URANIUM ISOTOPES 


See also URANIUM 233 
URANIUM 235 
URANIUM 238 


Hexadecapoles 
Study of nuclear charge distributions by muonic x rays. Final 
report, June 1, 1974-February 28, 1985, 11:14984 (R;US) 
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URANIUM MILLS 
See FEED MATERIALS PLANTS 
MINES 


Aerosol Monitoring 
Development of diffusion-based radon daughter dosimeters, 
11:14670 (R;CA) 
Radiation Protection 
Evaluation of the uranium mine radiation safety course, 
11:12840 (R;CA) 
URANIUM ORES 
Tailings 
Uranium tailings reference materials, 11:12821 (R;CA) 
URANIUM OXIDES 


See also URANIUM DIOXIDE 
URANIUM OXIDES U308 


Phase Studies 
Improvement to the chemical thermodynamic representation of 
<PuO/sub 2-x/> and <U/sub 1-z/P/sub z/O/sub w/>, 
11:13696 (R;US) 


Improvement to the chemical thermodynamic representation of 
<PuO/sub 2-x/> and <U/sub 1-z/P/sub z/O/sub w/>, 
11:13696 (R;US) 

URANIUM OXIDES U308 
Chemical Preparation 

Consolidated Edison Uranium Solidification Project, 11:15437 

(RA;US) 
URANIUM SILICIDES 
Critical Field 

Partially gapped Fermi surface in the heavy-electron 

superconductor URuaSie, 11:13674 (J;US) 
Energy Gap 

Partially gapped Fermi surface in the heavy-electron 

superconductor URusSiz, 11:13674 (J;US) 
Fermi Level 

Partially gapped Fermi surface in the heavy-electron 

superconductor URusSie, 11:13674 (J;US) 
URANIUM TELLURIDES 
Combustion 

Combustion synthesis and characterization of uranium and 

thorium tellurides, 11:13902 (R;US) 
Lattice Parameters 
Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 
Phase Diagrams 
Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 


Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 
X-Ray Diffraction 
Combustion synthesis and characterization of uranium and 
thorium tellurides, 11:13902 (R;US) 
URBAN AREAS 
Air Pollution 
Population exposure to SO. and NOsub(x) from different 
source groups in Oslo, 11:14455 (R;NO;In Norwegian) 
US COAST GUARD 
Enforcement 
Management improvement could enhance enforcement of 
Coast Guard marine safety programs, 11:14741 (R;US) 
US DOD 


Computer Aided Instruction (CAI) for the Shipboard 
Nontactical ADP Program (SNAP). Interim report, 11:15450 
(R;US) 

US DOE 
See also ANL 
BONNEVILLE POWER ADMINISTRATION 
NEVADA TEST SITE 
OAK RIDGE RESERVATION 
ORGDP 
SAVANNAH RIVER PLANT 
SOUTHEASTERN POWER ADMINISTRATION 
WIPP 
Contract Management 

Implementation guide. Cost and Schedule Control Systems 
Criteria for Contract Performance Measurement, 11:15418 
(R;US) 


UTERINE CERVIX CARCINOMA 
Air Quality 


Contractors 

Listing of Awardee Names: retired awards as of January 21, 
1986, 11:15416 (R;US) 

Listing of Awardee Names: active and inactive awards as of 
January 21, 1986, 11:15417 (R;US) 

Research Programs 

Estimation of retention of pollutants on unburned coal after in- 
situ gasification, 11:12626 (J;US) 

Hydrotreatment of COGAS pyrolysis oil via the H-Oil 
process, 11:12592 (J;US) 

Research in Progress: FY 1986. Summaries of projects 
sponsored by the Office of Health and Environmental 
Research, 11:14725 (R;US) 

US NRC 

United States Nuclear Regulatory Commission-prior to 1975 was 

part of US AEC. 
Data Base 

Corporate Data Network (CDN). Data Requirements Task. 
Preliminary Strategic Data Plan. Volume 4, 11:15462 (R;US) 

Corporate Data Network (CDN) data requirements task: data 
entity dictionary. Volume 3, 11:15460 (R;US) 

Corporate Data Network (CDN) data requirements task. 
Enterprise Model. Volume 1, 11:15459 (R;US) 

Corporate Data Network (CDN) data requirements task: data 
model. Volume 3, 11:15461 (R;US) 


Licensee contractor and vendor inspection status report. 
Quarterly report, July-September 1985. Volume 9, No. 3, 
11:13262 (R;US) 

Quality Assurance 

Licensee contractor and vendor inspection status report. 
Quarterly report, July-September 1985. Volume 9, No. 3, 
11:13262 (R;US) 


Regulations 
Nuclear Regulatory Commission issuances. Volume 22, No. 5, 


11:13263 (R;US) 
Safety Engineering 
Evaluation of recent upgrades in US response capability 
through a federal field exercise, 11:13339 (RA;XA) 
USA 
See also FEDERAL REGION X 


GULF COAST 
TRUST TERRITORY OF THE PACIFIC ISLANDS 


Bilateral Agreements 
Biomass and coal conversion projects of the USAID/GOI 
Alternative Energy Resources and Development Program. 
Semiannual report, 11:13413 (R;US) 
Energy Demand 

Transportation energy demand from 1980 to 2010: the ANL- 

85N2 forecast, 11:13525 (R;US) 
Nuclear Power Plants 

Licensee Event Report (LER) compilation for month of 

December 1985. Volume 4, No. 12, 11:13264 (R;US) 
Petroleum Refineries 

Emerging trends in US refining and petroleum product trade: 

implications for energy security policy, 11:12697 (R;US) 
Vehicles 

Transportation energy demand from 1980 to 2010: the ANL- 

85N2 forecast, 11:13525 (R;US) 
USSR 
In-Situ Gasification 

Soviet underground coal gasification on the rocks, 11:12589 

(J;US) 
UTAH 
Air Quality 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 1. 
Overview, technical description, and user’s guide. Final 
report, 11:14486 (R;US) 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 2. 
Appendices. Final report, 11:14487 (R;US) 

Prevalence of persistent cough and phlegm in young adults in 
relation to long-term ambient sulfur oxide exposure, 11:14660 
(R;US) 

UTERINE CERVIX CARCINOMA 
See CARCINOMAS 





See ELECTRIC UTILITIES 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
VACUUM PUMPS 
Design 
High vacuum portable pumping station suitable for accelerator 
use, 11:14207 (J;US) 
Performance 
High vacuum portable pumping station suitable for accelerator 
use, 11:14207 (J;US) 
VACUUM STATES 


Density 
Is the chiral angle related to the vacuum charge? A study in 
one dimension, 11:15104 (J;US) 


Chirality 3 
Is the chiral angle related to the vacuum charge? A study in 
one dimension, 11:15104 (J;US) 
VACUUM SYSTEMS 
Computerized Simulation 
Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 
Construction 
Calculation and designing accelerator vacuum systems, 
11:14034 (RA;SU;In Russian) 
Design 
A vacuum system for the Argonne 6 GeV synchrotron light 
source, 11:14142 (J;US) 
Calculation and designing accelerator vacuum systems, 
11:14034 (RA;SU;In Russian) 
High vacuum portable pumping station suitable for accelerator 
use, 11:14207 (J;US) 
Tailored vacuum chambers for AC magnets, 11:14139 (J;US) 
Ultrahigh vacuum system of the heavy ion transport line at 
Brookhaven, 11:14140 (J;US) 
Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 


Vacuum system design and tritium inventory for the charge 
exchange diagnostic on the Tokamak Fusion Test Reactor, 
11:15409 (J;US) 


P 
High vacuum portable pumping station suitable for accelerator 
use, 11:14207 (J;US) 
Ultrahigh vacuum system of the heavy ion transport line at 
Brookhaven, 11:14140 (J;US) 
Seals 
Remotely operable shape memory alloy seals for plasma 
confinement systems, 11:13639 (R;US) 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also RELIEF VALVES 
Materials Testing 
Wear tests approximating to practical experience on materials 
used for high-pressure control valves in contact with water 
in power stations, 11:13687 (TJ;GB) 
VANADIUM 
Air Pollution Monitoring 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
Distribution 
Regional extent and relative proportions of different metal 
emissions in Helsinki air studied by the moss-bag technique, 
11:14457 (R;NO) 
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Long-Range Transport 
Contribution from long range atmospheric transport to the 
deposition of trace metals in Southern Scandinavia, 11:14456 
(R;NO) 
Photolysis 
Flash photolysis of Ru(bpy)s2i - vanadium states, 11:13829 
(RA;AU) 
Superconductivity 
Thin superconducting-film characterization by surface acoustic 
waves. Research progress report, 30 September 1984-22 
April 1985, 11:13613 (R;US) 
VANADIUM 51 TARGET 
Oxygen 16 Reactions 
Study of large angular momentum induced deformation of 
§7Ga, 11:15161 (RA;US) 
VANADIUM COMPOUNDS 
Oxidation 
Kinetics and mechanism of oxidation of vanadium(2+) by 
molecular oxygen and hydrogen peroxide, 11:13808 (J;US) 
VANADIUM MINERALS 
See MINERALS 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VEGETABLE OILS 
Prior to March 1983 this concept was indexed to PLANTS and 
OILS. 
See also SUNFLOWER OIL 
Fuel Substitution 
Vegetable oils as diesel fuels. Reduction of carbon fouling, 
11:13604 (R;FI;In Finnish) 
VEGETABLES 
Edible parts of plants only; see also FRUITS. 
See also BRASSICA 
ONIONS 
POTATOES 
RADISHES 
SPINACH 
Radionuclide Kinetics 
Soil properties investigation in Slovenia, related to soil to plant 
radionuclide and stable element transfer factors, 11:14534 
(RA;AT) 
Solar Drying 
Drying agricultural products with solar energy in tropical and 
sub-tropical countries, 11:13104 (RA;DE;In German) 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
TRUCKS 


Energy Demand 
Transportation energy demand from 1980 to 2010: the ANL- 
85N2 forecast, 11:13525 (R;US) 
Exhaust Gases 
Amounts, cleaning, measurement and limits of exhaust gas 
emissions from petrol cars, 11:13608 (R;FI;In Finnish) 
Internal Combustion Engines ' 
Revised calculation of gaseous emissions from UK motor / 
vehicles, 11:14467 (R;US) 
Motors 
Use technique of alternative fuels in vehicle engines. Literature 
review, 11:13603 (R;FI;In Finnish) 
VELA PROJECT 
Satellites 
Time-delay-of-arrival location assessment using four satellites. 
Master's thesis, 11:14440 (R;US) 
VENTILATION 
Control 
Indoor air quality and ventilation control in public buildings, 
11:13511 (R;FI;In Finnish) 
VENTILATION DUCTS 
See DUCTS 
VENTILATION 
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VENTILATION SYSTEMS 


Design and testing of a high performance ventilator cowl: an 
element in passive ventilation, 11:13046 (RA;US) 
Design of a solar controlled environment agricnlere system 
(SCEAS), 11:13014 (RA;US) 
Performance Testing 
Design and testing of a high performance ventilator cowl: an 
element in passive ventilation, 11:13046 (RA;US) 
VENUS PLANET 
Gravitational Fields 
Dynamic model of Venus’s gravity field; 11:14883 (R;US) 
Joints 
Dynamic model of Venus’s gravity field, 11:14883 (R;US) 
VERMONT 
Rivers 
Effects of acidic precipitation on Atlantic salmon rivers in 
New England. Air Pollution and Acid Rain.Report No. 18 
(Final), 11:14574 (R;US) 
VERSENE 
See EDTA 
VERTICAL AXIS TURBINES 
Cost 


LDB-VAWT Systems analysis phase 3. Executive summary 
report (Vertical axis wind turbine system technology), 
11;13172 (R;SE) 

Systems Analysis 

LDB-VAWT Systems analysis phase 3. Executive summary 
report (Vertical axis wind turbine system technology), 
11:13172 (R;SE) 

VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 

VESSELS 
See CONTAINERS 

VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 

VESSELS (PRESSURE) 
See PRESSURE VESSELS 

VHF RADIATION 
See RADIOWAVE RADIATION 

VHTR REACTOR 


Computer Codes 
ICARUS.2: a kinetics analysis code for the experimental very 
high temperature gas-cooled reactor plant, 11:13242 (R;JP;In 
Japanese) 
Control Elements 
Experiment on thermohydraulics of simulated control rod. A 
preliminary experiment with air flow, 11:13289 (R;JP;In 


ICARUS.2: a kinetics analysis code for the experimental very 
high temperature gas-cooled reactor plant, 11:13242 (R;JP;In 
Japanese) 


Kinetics 
ICARUS.2: a kinetics analysis code for the experimental very 
high temperature gas-cooled reactor plant, 11:13242 (R;JP;In 
Japanese) 
Research Programs 
Biennial report of the Department of High Temperature 
Engineering. April 1, 1982-March 31, 1984, 11:13243 (R;JP) 
IENZENE 


Solar energy measurement program at Hampton, Virginia, 
11:12929 (RA;US) 
Direct Solar Radiation 
Solar energy measurement program at Hampton, Virginia, 
11:12929 (RA;US) 
Employment 
Report C: labor market information for Affirmative Action 
Compliance Planning - State of Virginia, 11:15421 (R;US) 
VISCOSIMETERS 
Calibration 
Viscosity of synfuel compounds and mixtures. First quarterly 
progress report, October i, 1985-December 31, 1985, 
11:12604 (R;US) 


VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITAMIN E 


Radiolysis 
Oxidation of aiphs'tocopherol 4 in micelles 
the oxygen free radicals = aa nao 11:13873 
(RA;AU) 
VITRIFICATION 
Research Programs 
LFCM vitrification technology. Quarterly 
January-March 1985, 11:12822 (R;US) 
VITRINITE 
See MACERALS 
VOCATIONAL TRAINING 
See TRAINING 
VOIDS 


progress report, 


Poisson clusters and Poisson voids, 11:15284 (J;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR 
Electrical Faults 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Power Losses 
Safety aspects Of station blackout st nuclear power plants, 
11:13330 (R;XA) 
Power Systems 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Reactor Operation 
Analysis and evaluation of recent operational experience from 
the Fort St. Vrain HTGR, 11:13368 (J;US) 
Reactor Safety 
Analysis and evaluation of recent operational experience from 
the Fort St. Vrain HTGR, 11:13368 (J;US) 
Risk Assessment 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 
Safety Engineering 
Safety aspects of station blackout at nuclear power plants, 
11:13330 (R;XA) 


Ww 


WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALL EFFECTS 
Stabilization 
Conducting-wall and pressure profile effect on MHD 
stabilization of axisymmetric mirror, 11:15353 (J;AT) 


Demonstration Project. Final report (South 
Tacoma area), 11:13568 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
UNDERGROUND DISPOSAL 
Air Pollution Abatement 
Evaluation of the efficiency of industrial flares: flare head 
design and gas composition. Final report, October 1983- 
December 1984, 11:13555 (R;US) 





Compliance 
Small Generator Demonstration Project. Final report, 11:13568 
(R;US) 
Environmental Impacts 
Guidance on feasibility studies under CERCLA 
(Comprehensive Environmental Response, Compensation 
and Liability Act). Final report, January 1984-May 1985, 
11:13392 (R;US) 
Multi-objective decision-making in waste disposal planning, 
11:13573 (J;US) 


Multi-objective decision-making in waste disposal planning, 
11:13573 (J;US) 
Public Health 
Guidance on feasibility studies under CERCLA 
(Comprehensive Environmental Response, Compensation 
and Liability Act). Final report, January 1984-May 1985, 
11:13392 (R;US) 
Recycling 
Small Generator Demonstration Project. Final report, 11:13568 
(R;US) 
WASTE FORMS 


Characterization of low and medium-level radioactive waste 
forms. Joint annual progress report 1982, 11:12769 (R;LU) 

Scoping studies on recovery of uranium from a man-made ore, 
11:12830 (J;US) 

Melting 

Scoping studies on recovery of uranium from a man-made ore, 

11:12830 (J;US) 
Quality Assurance 

Characterization of low and medium-level radioactive waste 

forms. Joint annual progress report 1982, 11:12769 (R;LU) 
Radiation Effects 

Characterization of low and medium-level radioactive waste 

forms. Joint annual progress report 1982, 11:12769 (R;LU) 
WASTE HEAT UTILIZATION 

High-temperature ceramic recuperator and combustion air- 
burner programs: program summary, April 1981-March 
1984. Topical report, 11:13994 (R;US) 

High-temperature ceramic recuperator and combustion air 
burner programs: testing of a high-temperature burner. 
Topical report, April 1981-October 1983, 11:13996 (R;US) 

Research Programs 

Low-temperature heating systems for air conditioning of 
greenhouses with a view to using waste heat from industrial 
processes, 11:13548 (RA;DE;In German) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 
Air Pollution 

Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 

Radionuclide Migration 

Austrian system for the measurement of environmental 

radioactivity, 11:14595 (RA;AT) 
Resource Recovery Facilities 

Evaluation of trace organic emissions from refuse thermal- 
processing facilities. Final report, 14 April 1981-31 March 
1982, 11:14490 (R;US) 

WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Energy Recovery 
Who's Who in energy recovery from waste, 11:13531 (R;US) 
Marketing Research 

Potential products resulting from desulfurization of high sulfur 

content coal with supercritical alcohols, 11:12599 (BA;NL) 
WASTE TRANSPORTATION 
Cost 


Preliminary assessment of nuclear waste transportation cost 
and risk for operation of the first repository at candidate 
sites, 11:12752 (R;US) 


Risk Assessment 

Preliminary assessment of nuclear waste transportation cost 
and risk for operation of the first repository at candidate 
sites, 11:12752 (R;US) 

WASTE WATER 
Biodegradation 

Biotechnology for environmental control and waste treatment, 

11:14594 (R;US) 
Chemical Analysis 

EPA (Environmental Protection Agency) Method Study 27, 
Method 200.7 trace metals by ICP (inductively coupled 
plasma), 11:14578 (R;US) 

Decontamination 

Evaluation of zeolite mixtures for decontaminating high- 
activity-level water at the Three Mile Island unit 2 nuclear 
power station, 11:13885 (RA;XA) 

Pollutants 

Fate of selected priority pollutants in regional wastewater 

treatment. Technical report (Final), 11:14577 (R;US) 
Recycling 

Enhanced reuse potential of coal-slurry transport water: toxic 
organics assessment and removal. Research report, 26 
September 1983-25 September 1984, 11:12620 (R;US) 

Sampling 

Fate of selected priority pollutants in regional wastewater 

treatment. Technical report (Final), 11:14577 (R;US) 
Steam Stripping 
Steam stripping of fixed-bed gasification wastewaters. Final 
report, September 1983-December 1984, 11:12579 (R;US) 
Waste Disposal 
No perc? No problem, 11:13015 (RA;US) 
Water Treatment 

Adsorption of hydantoins on activated carbon, 11:14569 
(R;US) 

Enhanced reuse potential of coal-slurry transport water: toxic 
organics assessment and removal. Research report, 26 
September 1983-25 September 1984, 11:12620 (R;US) 

Process wastewater treatability study for Westinghouse 
fluidized-bed coal gasification, 11:12575 (R;US) 

Steam stripping of fixed-bed gasification wastewaters. Final 
report, September 1983-December 1984, 11:12579 (R;US) 

Treatment-system design for process wastewaters from non-tar- 
producing coal-gasification technology. Final report, March 
1983-June 1985, 11:12583 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 


SEAWATER 
WASTE WATER 


Absorption 
Basic studies of the conditions of water absorption in peat. 
Progress report - March 1985, 11:12613 (R;SE;In Swedish) 
Adsorption 
Catalytic gasification of graphite or carbon. Annual report, 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Biophotolysis 
Biophotolysis of water: the light saturation curves, 11:12987 
(J;GB) 
Corrosive Effects 
General corrosion of Ti in hot water and water saturated 
bentonite clay, 11:12826 (R;SE) 
Desorption 
Catalytic gasification of graphite or carbon. Annual 
October 1, 1984-September 30, 1985, 11:12573 (R;US) 
Light Scattering 
Observation of a correlation length finite-size effect in 
Rayleigh scattering from thin critical fluid films, 11:13757 
(J;US) 
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Particle Size 
Observation of a correlation length finite-size effect in 
Rayleigh scattering from thin critical fluid films, 11:13757 
(J;US) 
Photochemical Reactions 
Methanol production from carbon dioxide and water vapor in 
a photochemical reactor, 11:12954 (RA;US) 
Photoelectrolysis 
Solid-state chemistry of photoelectrodes for water 
photoelectrolysis. Annual report, August 1983-September 
1984, 11:12858 (R;US) 
Photolysis 
Biphotonic origin of chlorophyll-a catalyzed water photolysis, 
11:12953 (RA;US) 
Solvent Properties 
Resonance Raman investigation of transient photo-induced 
ligation changes in nickel porphyrins, 11:13820 (R;US) 
WATER CONTENT 
See MOISTURE 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
CIRUS REACTOR 
LR-O REACTOR 
NSRR REACTOR 
OWR REACTOR 
PWR TYPE REACTORS 


Breeding 
Fuel- and energy efficiency in breeder-converter systems, 
11:13405 (RA;AT;In German) 
Nuclear Fuel Conversion 
Fuel- and energy efficiency in breeder-converter systems, 
11:13405 (RA;AT;In German) 
Pipelines 
Review of key predictive methods for the ductile unstable 
fracture in LWR pressure boundary piping, 11:13225 
(R;JP;In Japanese) 
Primary Coolant Circuits 
Possibilities for the reduction of the activity build-up in the 
primary circuit of water-cooled nuclear reactors, 11:13227 
(R;DD;In German) 
Transients 
Condensation effects in reactor transients, 11:13239 (J;US) 
Vapor Condensation 
Condensation effects in reactor transients, 11:13239 (J;US) 
WATER CURRENTS 
Data Acquisition Systems 
Surface current mapping with self positioning drifting buoy, 
11:14751 (RA;NO) 
Telemetry 
Current and wave measurements at block 31/6 with TOBIS III 
buoy. Results and experience, 11:14762 (R;NO) 
WATER GAS 
Approximately 300 Btu/ft® 
Desulfurization 
Thylox process and its technical and economical results, 
11:12593 (TJ;GB) 
WATER HEATERS 
See also SOLAR WATER HEATERS 


TVA's operational experiences with heat pump water heaters, 
11:13516 (BA;US) 
Operation 
TVA's operational experiences with heat pump water heaters, 
11:13516 (BA;US) - 
Performance 
Earth-coupled heat pumps for residential heat/cool and hot 
water, 11:13524 (BA;US) 
Laboratory test, design model validation, and parametric study 
of a heat pump water heater, 11:13517 (BA;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Study of the mechanisms controlling gasoline hydrocarbon 
partitioning and transport in groundwater systems, 11:12701 
(R;US) 


Research Programs 


Chemical Analysis 

EPA (Environmental Protection Agency) Method Study 27, 
Method 200.7 trace metals by ICP (inductively coupled 
plasma), 11:14578 (R;US) 

Chemical Reactions 

Models for predicting the fate of synthetic chemicals in aquatic 

ecosystems, 11:14586 (R;US) 
Environmental Impacts 

National surface water survey: western wilderness area lakes. 
Environmental assessment (final). Final report, 11:14571 
(R;US) 

Legislation 

National marine pollution program: agency program summaries 

FY 1984 update. Appendix No. 1, 11:14584 (R;US) 
Metals 

Adsorption of heavy metals on sediments in streams receiving 

acid mine drainage. Completion report, 11:14583 (R;US) 
Pollution Regulations 

Hamakua Coast sugar mill ocean discharges, before and after 
EPA (Environmental Protection Agency) compliance. 
Technical report, 11:14608 (R;US) 

Research Programs 

National marine pollution program: agency program summaries 
FY 1984 update. Appendix No. 1, 11:14584 (R;US) 

National marine pollution program: catalog of federal projects 
FY 1984 update. Appendix No. 2, 11:14585 (R;US) 

Sorption 

Sorption dynamics of hydrophobic pollutants in sediment 

suspensions, 11:14580 (R;US) 
Toxicity 

Comparison of mixed flask culture and standardized laboratory 

model ecosystems for toxicity tests, 11:14563 (R;US) 
Tracer Techniques 

Introduction to ground-water tracers. Final report, September 

1982-December 1984, 11:14605 (R;US) 
WATER POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 

pollutants at the source. 
Ion Exchange 

Application of adsorptive/absorptive resins and membranes for 

toxic and hazardous waste reduction, 11:14573 (R;US) 
WATER POLLUTION CONTROL 

Use this term for items that involve the removal or man- 
agement of pollutants after they are formed by a 
source. 

Prediction of selectivity for activated-carbon adsorption of 
trace organic (homologue) contaminants. Final report, 
September 1982-December 1984, 11:14575 (R;US) 

Manuals 

Freshwater wetlands for wastewater management: 

environmental assessment handbook, 11:14592 (R;US) 
Superfund 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. summary report, 11:14587 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 1. Final report, 11:14588 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Volume 2. Final report , 11:14589 (R;US) 

Commencement Bay Nearshore/Tideflats Remedial 
Investigation. Potential remedial technologies. Final report, 
11:14590 (R;US) 

Commencement Bay Nearshore/Tideflats Superfund Site, 
Tacoma, Washington, Remedial investigations. Decision- 
making framework for management of dredged material: 
application to Commencement Bay, Washington, 11:14591 
(R;US) 

WATER PUMPS 
See also SOLAR WATER PUMPS 
Wind-Powered Pumps 

Wind systems for pumping water: a training manual, 11:13165 

(R;US) 
WATER QUALITY 
Research Programs 

Illinois Water Resources Center Program for 1983. Annual 

Report No. 19 (Final), 11:13397 (R;US) 





Opportunity costs: irrigation versus hydropower. Technical 
report (Final), 11:13396 (R;US) 
Programs 


Research 
Illinois Water Resources Center Program for 1983. Annual 


Report No. 19 (Final), 11:13397 (R;US) 
West virginia institute final program report, FY 1983, 11:14581 


Impact 

Economic impact of alternative resolutions of New Mexico 
Pueblo Indian water rights. Volume 2. An economic and 
demographic profile of New Mexico Pueblo Indians: a 
historical perspective, 11:13395 (R;US) 

WATER SOURCE HEAT PUMPS 
Field Tests 

Monitoring of residential jwater-source heat pumps in 

the Northeast. Final report, 11:13485 (R;US) 


Performance 
Monitoring of residential groundwater-source heat pumps in 
the Northeast. Final report, 11:13485 (R;US) 
WATER TABLES 
Heat 


Transfer 
Solar pond ground heat loss to a moving water table, 11:13133 
G;GB;RU) 
WATER TREATMENT PLANTS 
Waste Water 
Fate of selected priority pollutants in regional wastewater 
treatment. Technical report (Final), 11:14577 (R;US) 
WATER WAVES 
Mathematical Models 
Application of ODAS data in wave modelling, 11:14753 
(RA;NO) 


Telemetry 
Current and wave measurements at block 31/6 with TOBIS III 
buoy. Results and experience, 11:14762 (R;NO) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 


of mercury in the environment, 


Ecological ii a 
11:12627 (J;US) 
WAVE ENERGY CONVERTERS 
Efficiency 
Measurements on a chute model of scale 1:50, 11:13149 
(R;NO;In Norwegian) 
Evaluation 


Evaluation of ocean wave energy. Calculated energy 
production, 11:13148 (R;NO;In Norwegian) 


Instrumentation of a full scale lens element, 11:13150 (R;NO;In 
Norwegian) 
Evaluation of ocean wave energy. Calculated energy 
production, 11:13148 (R;NO;In Norwegian) 
Scale Models 
Measurements on a chute model of scale 1:50, 11:13149 
(R;NO;In Norwegian) 


WAVE FORMS 
Computerized Simulation 
Synthesis of MBE-4 accelerating waveforms, 11:14136 (J; US) 
WAVE POWER 
Evaluation 
Swedish wave power project. Evaluation of a wave power 
plant using the hose-pump concept, 11:13146 (R;SE;In 
Swedish) 
Power Generation 
Proposal for a small drifting buoy system of long life by 
utilizing wave power. Technical memo., 11:13145 (R;US) 


Wave power research 1983/1984. Final report, 11:13147 
(R;SE;In Swedish) 


power wa’ laser research. Final report, 1 
June 1984-31 May 1985, 11:13936 (R;US) 
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Longitudinal coupling impedance for a beam pipe with a 
cavity, 11:14085 (J;US) 


Longitudinal coupling impedance for a beam pipe with a 
cavity, 11:14085 (J;US) 
Travelling Waves 
New directional couplers for multimode circular waveguides 
applied to intense pulsed microwave systems, 11:14059 
G;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEAK INTERACTIONS 
CP Invariance 
Priori definition of maximal CP nonconservation, 11:15100 
GJ;US) 
WEAPONS 
See also NUCLEAR WEAPONS 
Transport 
Computer/engineering applications, 11:15439 (RA;US) 
WEATHERIZATION 
Financing 
Low-income weatherization: better way of meeting needs in 
view of limited funds, 11:13486 (R;US) 
Indoor Air Pollution 
Bonneville Power Administration indoor air quality 
measurements in northwest residences. Status report, 
11:13489 (R;US) 
WECS 
See WIND TURBINES 
WELDED JOINTS 


Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Dynamic Loads 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Fatigue 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Heat Treatments 
Effect of tensile strain rate on the hot ducility of synthetic 
heat-affected zones simulating weld reheat cycles, 11:13691 
(TJ;GB) 
Materials Testing 
Welding high temperature materials: testing methods and 
problems, 11:13624 (RA;BE) 
Mechanical Properties 
Microstructure and properties of ferrous alloy weldments. 
Progress report, January 1, 1985-December 31, 1985, 
11:13638 (R;US) 
Residual Stresses 
X-ray diffraction measurement of residual stresses in thick, 
multi-pass steel weldments, 11:13277 (J;US) 
Stress Analysis 
X-ray diffraction measurement of residual stresses in thick, 
multi-pass steel weldments, 11:13277 (J;US) 
X-Ray Diffraction 
X-ray diffraction measurement of residual stresses in thick, 
multi-pass steel weldments, 11:13277 (J;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Petroleum Industry 
Petroleum industry in Illinois, 1983. Oil and gas development. 
Waterflood operation, 11:12674 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
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WEST VIRGINIA 
Acid Mine Drainage 
Adsorption of heavy metals on sediments in streams receiving 
acid mine drainage. Completion report, 11:14583 (R;US) 
Transfer of information and technology on acid mine 
from research to the user. Completion report, 11:14582 
(R;US) 


Ecosystems 
Effects of iron in streams on gill morphology, oxygen 
consumption, and phytop! thic in 
distribution. Completion report, 11:14565 (R;US) 
Coal Liquefaction Plants 
Gulf, Germans, and Japanese plan Morgantown, West 
Virginia, coal liquefaction plant, 11:12590 (J;US) 
Coal Mining 
Ground control study of a mechanized longwall coal operation 
in West Virginia. Report of Investigations/1985, 11:12634 
(R;US) 


Streams 
Transfer of information and technology on acid mine 
from research to the user. Completion report, 11:14582 
(R;US) 
Water Resources 
West virginia institute final program report, FY 1983, 11:14581 


(R;US) 
WESTINGHOUSE GASIFICATION PROCESS 
Waste Water 
Process wastewater treatability study for Westinghouse 
fluidized-bed coal gasification, 11:12575 (R;US) 
WETLANDS 
Water Chemistry 
Trophic state index for the Louisiana coastal zone. Final 
report, 11:14564 (R;US) 
Water Pollution 
Trophic state index for the Louisiana coastal zone. Final 
report, 11:14564 (R;US) 
Water Pollution Control 
Freshwater wetlands for wastewater management: 
environmental assessment handbook, 11:14592 (R;US) 
WHISKERS 
Crystal Growth 
Erosion-induced whisker growth on aluminum, 11:13676 (J;US) 
WHITE DWARF STARS 
Star Accretion 
Time-dependent accretion onto magnetic white dwarfs: Effects 
of cyclotron emission, 11:14955 (J;US) 
ws 


Short Rotation Cultivation 
Short-rotation forestry, 11:12969 (RA;AT) 
WIND 
Forecasting 
Forecasting the wind in the layer 50-150 m, 11:13158 (R;SE;In 
Swedish) 


Wind measurements using SODAR technique at Nidingen. 
Final report, 11:13153 bry ee Swedish) 
Offshore Sites 
Wind measurements using SODAR technique at Nidingen. 
Final report, 11:13153 (R;SE;In Swedish) 


Stratification 
Forecasting the wind in the layer 50-150 m, 11:13158 (R;SE;In 
Swedish) 
Turbulence 
Load fluctuations and response 
wind fields, 11:13151 (R;NL) 


of rotor systems in turbulent 


Velocity 
Forecasting the wind in the layer 50-150 m, 11:13158 (R;SE;In 
Swedish) 
Load fluctuations and response of rotor systems in turbulent 
wind fields, 11:13151 (R;NL) 
Study of power and the variation of wind, 11:13157 (R;SE;In 
Swedish) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 


WIND TURBINES 
WIND POWER 
Data 
Wind conditions in oversea countries in view of wind power 
utilization, 11:13152 (R;DE;In German) 
Economics 
Small wind turbine generators in space heating - economic and 
planning aspects, 11:13159 (R;FI;In Finnish) 


Power control while having wind in the power system, 
11:13410 (R;SE;In Swedish) 
Energy Consumption 
Effect of wind power on long-range control, 11:13168 
(R;SE;In Swedish) 
Power control while having wind in the power system, 
11:13410 (R;SE;In Swedish) 


Analysis 
Analysis of the variation of wind and wind power. Part 1, 
11:13155 (R;SE;In Swedish) 
Simulation 
Analysis of the variation of wind and wind power. Part 1, 
11:13155 (R;SE;In Swedish) 
Simulation of series of wind II, 11:13154 (R;SE;In Swedish) 
Statistical Data 
Analysis of the variation of wind and wind power. Part 2, 
11:13156 (R;SE;In Swedish) 
Technology Assessment 
Understanding wind energy. Technical paper, 11:13166 (R;US) 
WIND POWER PLANTS 
Alternators 
Cut-in of wind turbine asynchronous 
grid, 11:13162 (R;DK;In Danish) 
Control Systems 
Effect of accuracy of wind power. 
operator. Final Report, 11:13163 (R;US) 


Wind power plants off the Swedish coasts. Estimate of 
generation costs, 11:13174 (R;SE) 
Diesel Engines 
Investigation of a simulation model of an autonomous wind- 
diesel power plant, 11:13175 (R;SE;In Swedish) 
Feasibility Studies 
Electricity production for rural communities in the developing 
world: a comparative analysis, 11:12965 (RA;US) 
Offshore Sites 
Wind power stations off the Swedish coast. Some proposed 
locations, 11:13173 (R;SE) 
Wind power plants off the Swedish coasts. Estimate of 
generation costs, 11:13174 (R;SE) 
Planning 
Wind power plant of Naesudden. Program for full-scale 
testing, 11:13170 (R;SE;In Swedish) 
Simulation 
Investigation of a simulation model of an autonomous wind- 
diesel power plant, 11:13175 (R;SE;In Swedish) 
Site Selection 
Wind power stations off the Swedish coast. Some proposed 
locations, 11:13173 (R;SE) 
Site Surveys 
Study of power and the variation of wind, 11:13157 (R;SE;In 
Swedish) 


Testing 
Wind power plant of Naesudden. Program for full-scale 
testing, 11:13170 (R;SE;In Swedish) 
Wind power plant of Naesudden. Progress report. Full-scale 
testing, 11:13171 (R;SE;In Swedish) 
WIND TUNNELS 
Flow Models 
Simultation of atmospheric boundary layers in wind tunnels. A 
survey, 11:14513 (R;NO) 
WIND TURBINE ARRAYS 
Interference 
Calculation of wake power losses in a two-level array: a simple 
case study, 11:13167 (R;US) 


alternator to the electric 


on power system 





WIND TURBINE ARRAYS 
Power Losses 


Power Losses 
Calculation of wake power losses in a two-level array: a simple 
case study, 11:13167 (R;US) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 


Frequency and voltage regulation of a wind turbine 
asynchronous alternator not connected to the electric grid, 
11:13161 (R;DK;In Danish) 

Control Systems 

Validation of mathematical models for WTS-3 (Control of 

wind turbine rotations), 11:13169 (R;SE;In Swedish) 
Dynamic Loads 
Load fluctuations and response of rotor systems in turbulent 
wind fields, 11:13151 (R;NL) 
Research 
Market for windmills in Australia, 11:13428 (R;DK;In Danish) 
Performance Testing 
Description and test results of a variable speed, constant 
frequency generating system, 11:13160 (R;US) 
Test Facilities 
Test Station for Windmills, 11:13164 (R;DK) 
WINDOWS 
Thermal Insulation 

Predicting the performance of movable window insulation, 

11:13042 (RA;US) 
WIND-POWERED PUMPS 

Wind-mechanical pumps only; for wind-electric pumps use WIND 

TURBINES and PUMPS. 
Manuals 
Wind systems for pumping water: a training manual, 11:13165 
(R;US) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WIPP 
Intrusion 

Assessment of waste isolation periods prior to direct access by 
exploratory drilling in geologic waste repositories. Study 
report, 11:12839 (R;US) 

Personnel 

Preliminary radiation dose assessment to WIPP waste handling 

personnel, 11:12843 (R;US) 
WISCONSIN 
Heating Oils 
No. 2 heating oil price survey for Wisconsin: 1984-1985 
heating season. Final report, 11:12691 (R;US) 
Residential Buildings 
Solar residential site design for Wisconsin, 11:13019 (RA;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Coking 

Production of coke from wood and peat with special emphasis 

on developing countries, 11:12584 (R;FI;FI) 
Combustion 

Combustion of charcoal breeze mixed with wood chips in a 
conventional stoker fed boiler, 11:12658 (R;NO;In 
Norwegian) 

Emissions from wood burning combustion systems and their 
legal aspects, 11:12900 (RA;AT) 

Heating systems with domestic fuels on farms, 11:12898 
(RA;AT) 

Problematic emissions of wood combustion compared to other 
fuels, 11:12899 (RA;AT) 

Test methods of wood combustion systems up to 120 kW - 
experiences of the BLT-Wieselburg, 11:12897 (RA;AT) 

Woodfuel independence, 11:12958 (RA;US) 

Drying 
Drying of green fuel chips, 11:12902 (R;DK;In Danish) 
Energy Source Development 

Competition for wood raw material between wood processing 
and energy production, 11:12972 (RA;AT) 

Proceedings of the Finnish-Austrian workshop on energy from 
wood, 11:12890 (R;AT) 

Fuel Substitution 

Sale of energy from the wood product industry, 11:13571 

(RA;NO;In Norwegian) 
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Gasification 

Catalysts for gasification of biomass, 11:12879 (J;US) 

Research on wood and peat gasification at the Technical 
Research Centre of Finland, 11:12864 (RA;AT) 

Harvesting 

Ecological effects of the intensive harvesting of fuel wood, 
11:12971 (RA;AT) 

Harvesting, transport and storage of wood chips - production 
from steep-terrain forests, 11:12895 (RA;AT) 

Liquefaction 

Liquefaction methods of solid fuels and their applications in 

Finland, 11:12885 (R;FI;In Finnish) 
Nondestructive Testing 

Detection of defects in logs using computer assisted 

tomography (CAT) scanning, 11:13967 (R;CA) 
Physical Properties 

Wood pole properties. Volume 2. Douglas fir data, 11:13209 

(R;US) 
Pyrolysis 

Pyrolysis of cellulose: an introduction to the literature, 

11:12979 (R;US) 
Storage 

Drying of green fuel chips, 11:12902 (R;DK;In Danish) 

rt 

Harvesting, transport and storage of wood chips - production 
from steep-terrain forests, 11:12895 (RA;AT) 

Uses 
Raw materials from the forest, 11:12892 (RA;AT) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Health Hazards 
Profile - health risks of residential wood heat, 11:12906 (J;US) 
Pulverized Fuels 
Wood powder as fuel for heating of small houses, 11:12905 
(R;SE) 
Safety 
Profile - health risks of residential wood heat, 11:12906 (J;US) 
WOOD BURNING FURNACES 
Air Pollution Monitoring 

Emissions from wood burning combustion systems and their 

legal aspects, 11:12900 (RA;AT) 
Performance Testing 

Test methods of wood combustion systems up to 120 kW - 

experiences of the BLT-Wieselburg, 11:12897 (RA;AT) 
WOOD FUELS 

Use of this term is limited to policy, feasibility, and socio-economic 

studies. For wood properties use WOOD. 
Combustion Heat 

Development of a model for the heat-release rate of wood - a 

status report, 11:12901 (R;US) 
Cost Estimation 

Computer program for analysis of fuelwood-harvesting costs. 

General technical report, 11:12949 (R;US) 
Energy Source Development 

Role of wood in the energy economy in Finland, 11:12891 

(RA;AT) 
Harvesting 

Computer program for analysis of fuelwood-harvesting costs. 

General technical report, 11:12949 (R;US) 
Uses 

Compendium of residential wood fuel use surveys, 11:12960 
(RA;US) 

Properties of wood fuels and the study of wood energy use at 
the Domestic Fuel Laboratory of the Technical Research 
Centre of Finland, 11:12896 (RA;AT) 

Use of wood energy for industrial applications in Georgia, 
11:12959 (RA;US) 

Woodfuel independence, 11:12958 (RA;US) 

WOOD OILS 
Hydrogenation 

Upgrading biomass liquefaction products through 

hydrodeoxygenation, 11:12878 (J;US) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 





Raw Materials 
Competition for wood raw material between wood processing 
and energy production, 11:12972 (RA;AT) 
WOOD WASTES 
Combustion 
Examples of bigger chips and bark incineration plants, 11:14000 
(RA;NO;In Norwegian) 
Waste Product Utilization 
Waste fuel potential from the Finnish industry, 11:12894 
(RA;AT) 
WOOD-FUEL POWER PLANTS 
Feasibility Studies 
Harvesting, transport and storage of wood chips - production 
from steep-terrain forests, 11:12895 (RA;AT) 
WORKERS 
See PERSONNEL 
WORLD 
See EARTH PLANET 
WWER TYPE REACTORS 


See also LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
PAKS-1 REACTOR 
WWER-3 REACTOR 


Failure Mode Analysis 
Experience and lessons learned from the operation of the 
Czechoslovak incident reporting system, 11:13337 (RA;XA) 
Fuel Assemblies 
In-core neutron spectrometry at reactors of WWER types, 
11:13232 (RA;XA) 
Gas Production Rates 
Hydrogen safety in nuclear power plant reactors, 11:13326 
Neutron Flux 
In-core neutron spectrometry at reactors of WWER types, 
11:13232 (RA;XA) 
Reactor Accidents 
Experience and lessons learned from the operation of the 
Czechoslovak incident reporting system, 11:13337 (RA;XA) 
Reactor Safety 
Hydrogen safety in nuclear power plant reactors, 11:13326 
(RA;XA) 
Safety Engineering 
Experience and lessons learned from the operation of the 
Czechoslovak incident reporting system, 11:13337 (RA;XA) 
WWER-3 REACTOR 
Failures 

Application of some pattern recognition methods for the early 
detection of failures at NPP components by means of noise 
diagnosis, 11:13362 (R;DD;In German) 

Mechanical Vibrations 

Applications of neutron noise analysis for surveillance of 

PWRs WWER, 11:13233 (RA;XA) 
Pattern Recognition 

Application of some pattern recognition methods for the early 
detection of failures at NPP components by means of noise 
diagnosis, 11:13362 (R;DD;In German) 

Reactor Noise 

Applications of neutron noise analysis for surveillance of 
PWRs WWER, 11:13233 (RA;XA) 

Application of some pattern recognition methods for the early 
detection of failures at NPP components by means of noise 
diagnosis, 11:13362 (R;DD;In German) 

WWER-440 REACTOR 
See WWER-3 REACTOR 
WYOMING 
Air Quality 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 1. 
Overview, technical description, and user’s guide. Final 
report, 11:14486 (R;US) 

Green River air-quality model development. MELSAR - a 
mesoscale air quality model for complex terrain. Volume 2. 
Appendices. Final report, 11:14487 (R;US) 

Rivers 

Assessment of existing water quality in the Tongue River, 

Wyoming, and effects of coal mining, 11:12629 (R;US) 


X RADIATION 
Emission 
Fluorescence yields and x-ray production from atomic inner 
shells, 11:14981 (R;US) 
XENON 
Adsorption 
Layer-resolved shifts of photoemission and Auger spectra from 
physisorbed rare-gas multilayers, 11:13764 (J;US) 
Energy-Level Transitions 
Direct measurement of a VUV transition oscillator strength in 
xenon, 11:13954 (J;US) 
Oscillator Strengths 
Direct measurement of a VUV transition oscillator strength in 
xenon, 11:13954 (J;US) 
Pion Reactions 
Measurements of hadron mean free path for particle-producing 
collisions in nuclear matter, 11:14917 (RA;US) 
XENON 129 BEAMS 
Beam Strippers 
Fully stripped heavy ion yield vs energy for XE and AU ions, 
11:14189 (J;US) 
Electron Loss 
Fully stripped heavy ion yield vs energy for XE and AU ions, 
11:14189 (J;US) 
XENON 133 
Radiation Doses 
Occupational exposure to xenon-133 among hospital workers, 
11:14673 (R;CA) 
XENON 136 TARGET 
Iron 56 Reactions 
Effect of particle evaporation on the **Fe + *®Xe reaction 
and a reinvestigation of the **Kr + Mo reaction, 11:15169 
(R;US) 
XENON BROMIDES 
Chemical Radiation Effects 
Emission yields in electron irradiated gases, 11:13870 (RA;AU) 
XENON CHLORIDES 
Chemical Radiation Effects 
Emission yields in electron irradiated gases, 11:13870 (RA;AU) 
XENON IODIDES 
Chemical Radiation Effects 
Emission yields in electron irradiated gases, 11:13870 (RA;AU) 
XI MINUS 
Weak Hadronic Decay 
Measurement of decay parameters and polarization in inclusive 
=~ production from K~ p interactions, 11:15051 (J;NL) 
XI-MINUS 
See XI MINUS 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTOMETERS 
Synchrotron Radiation 
Electronic apparatus for rapid recording and processing of X- 
ray radiographs, 11:14318 (RA;CS;In Russian) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Facilities requirements for a flash x-ray machine. Master's 
thesis, 11:14102 (R;US) 
Self-Shielding 
Wedges used for film cassette protection. Memorandum report, 
11:14337 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Measuring Instruments 
Energy dispersive X-ray fluorescence analysis of low atomic 
number elements in total reflection geometry, 11:14259 
(RA;AT;In German) 
Radiation Sources 
Many-crystal polarization arrangement producing intense 
linearly polarized X-rays, 11:14258 (RA;AT;In German) 





X-RAY FLUORESCENCE ANALYZERS 
Fabrication 


X-RAY FLUORESCENCE ANALYZERS 
Fabrication 
Development and testing of an X-ray fluorescence source 
holder. Final for the period 1 December 1981-30 
November 1982, 11:14233 (R;XA) 


Specifications 
Development and testing of an X-ray fluorescence source 
holder. Final report for the period 1 December 1981-30 
November 1982, 11:14233 (R;XA) 
X-RAY LASERS 
Emission Spectra 
Soft x-ray spectra, population inversions and gai 
recombining plasma column, 11:13955 (J;US) 


Gain 
Possibilities for achieving x-ray lasing action by use of high- 
order multiphoton processes (A = 10 nm), 11:14991 (R;US) 
Soft x-ray spectra, population inversions and gains in a 
recombining plasma column, 11:13955 (J;US) 
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Role of short-circuiting pathways in reduced ZnO varistors, 
11:13984 (J;US) 
ZINC SELENIDES 
D States 
Exciton formation and energy exchange with d-electron states 
in ZnSe/(Zn,Mn)Se multiple quantum wells, 11:13756 (J;US) 
Excitons 
Exciton formation and energy exchange with d-electron states 
in ZnSe/(Zn,Mn)Se multiple quantum wells, 11:13756 (J;US) 
Photoluminescence 
Exciton formation and energy exchange with d-electron states 
in ZnSe/(Zn,Mn)Se multiple quantum wells, 11:13756 (J;US) 
ZINC TELLURIDES 
Chemical Vapor Deposition 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
Electrical Properties 
Deposition and properties of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
Microstructure 
Deposition and properties of zinc telluride and cadmium zinc 
__ telluride films, 11:13748 (J;US) 
Optical Properties 
Deposition and p of zinc telluride and cadmium zinc 
telluride films, 11:13748 (J;US) 
ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 4 


Corrosion Products 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Radiation Effects 
Precipitates in irradiated Zircaloy, 11:13216 (R;US) 
Radioactive Waste 
Conversion of Zircaloy to a massive chemically inert form, 
11:12768 (R;LU) 
ZIRCALOY 4 
Corrosion Fatigue 
Corrosion fatigue of Zircalloy-4 in chloride medium, 11:13646 
(R;BR;In Portuguese) 
ZIRCONIUM 
Diffusion 
Dehancement of impurity and self-diffusion in niobium by 
tungsten additions, 11:13670 (J;US) 
Physical Radiation Effects 
Progress report: Chemistry and Materials Division, 1983 
January 1-June 30, 11:15260 (R;CA) 


Solubility experiments for the Nevada Nuclear Waste Storage 
Investigations Project, 11:12815 (R;US) 
Solvent Extraction 
TBP 20% - diluent/HNOs;/H2O liquid-liquid extraction system: 
equilibrium normalization data of nitric acid, ruthenium and 
zirconium, 11:13787 (R;BR;In Portuguese) 
ZIRCONIUM 100 
Energy Levels 
Shape coexistence and level structure of ‘Zr ftom dens of 
the low-spin isomer of !°Y, 11:15174 (J;US) 
ZIRCONIUM 90 TARGET 
Proton Reactions 
Spin-flip decomposition of the spectrum for ® 
p/ = 160 MeV, 11:15175 (J;US) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 


.n) at E/sub 


Crystallization 
eee 
luring crystallization of Zr-Ni metallic glasses of 
satel 57 to 63.2 at. % Zr, 11:13628 (R;US) 
Properties 


Magnetic properties of Zr(Cr/sub 1-x/CO/sub x/): alloys and 
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954890/ 0/ XAB 


AD-B- 


031188/ 6/ XAB 
093042/ 0/ XAB 


5004/ 20 
6975-Rev.A 
7690-Rev.1 
7721 

7742 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A05/MF A0Oi 
NTIS, PC A06/MF AO1 
NTIS, PC A10/MF A01 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF A0O1 
NTIS, PC A10/MF A0Ol 
NTIS, PC A07/MF A0O1 
NTIS, PC A03/MF A0Ol 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF A0O1 
NTIS, PC A09/MF A0O1 
NTIS, PC A21/MF AOI 
NTIS, PC A21/MF A0Ol 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF AOI 
NTIS, PC Al0/MF A0Ol 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A06/MF AOl 
NTIS, PC Al1/MF A0l 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF A0O1 
NTIS, PC A07/MF A0O1 
NTIS, PC A08/MF A0Ol 
NTIS, PC A07/MF AOl 
NTIS, PC A04/MF A0Ol1 
NTIS, PC A03/MF AOl 
NTIS, PC A08/MF A0O1 
NTIS, PC A02/MF A0Oi 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0l1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF A0l 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A0S/MF A01 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF AOI 
NTIS, PC A10/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A07/MF AOl 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl 
NTIS, PC A02/MF A0l 
NTIS, PC A06/MF A01 


NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


DE86700598 
DE86700521 
DE86700528 
DE86700537 
DE86700514 


11:14981 
11:14982 
11:15301 
11:14569 
11:13438 
11:12684 
11:13936 
11:12948 
11:12709 
11:13723 
11:14334 
11:15302 
11:14335 
11:13692 
11:15211 
11:14515 
11:14516 
11:14965 
11:15424 
11:14336 
11:15295 
11:12685 
11:14435 
11:14966 
11:14967 
11:13937 
11:14436 
11:13308 
11:14440 
11:14213 
11:14437 
11:15296 
11:15425 
11:15239 
11:14968 
11:14337 
11:13897 
11:13909 
11:14101 
11:14969 
11:15240 
11:14970 
11:13938 
11:13939 
11:13940 
11:13941 
11:15426 
11:13942 
11:14438 
11:14663 
11:15241 
11:13379 
11:13943 
11:14737 
11:14971 
11:12949 
11:15025 
11:14446 
11:13619 
11:14972 
11:14102 
11:14439 
11:13145 
11:13724 
11:14661 
11:13958 
11:12950 
11:13944 
11:13959 
11:13380 
11:13529 
11:13439 
11:13381 
11:13382 
11:13620 


11:13693 
11:15242 


11:15427 
11:14072 
11:13266 
11:13279 
11:13967 
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Report 
Number 


7804 
7826 
8108 
8259 
8268 
8273 
8329 
8330 
8337 
8339 
8352 
8353 
8379 
8384 
8571 
8645 
8651 


3356 
3361 
AERE-M- 
3452 
3477 
3483 
AERE-R- 
11404 
11574 
11688 
11723 
11730 
11779 
11793 
11828 
AFFDL-TR- 
73-39 
AFGL-TR- 
85-0176 
85-0188 
85-0189 
85-0190 
AFIT/DS/PH- 
83-3 
AFML-TR- 
78-99 
AFOSR-TR- 
85-0640 
AFWAL-TR- 
85-4048 
AFWL-TR- 
84-148 
AGR-FPWG-P- 
84-467 
ANL/CNSV-TM- 
166 
168 
169 


432 
ANS- 

242 
ARC-TR-PL- 

9728 
ARL/TR- 


069 
AVESTA-PROJ- 

1984-6 
BFR-R- 

6-1985 

11-1985 

13-1985 

14-1985 

31-1985 

91-1983 


Availability 
Source 


NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A07/MF AO! 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
See CFFTP-G-84034 


NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 


H.M. Stationery Office, London, price Pound 4.00 
H.M. Stationery Office, London, price Pound 4.00 
NTIS (US Sales Only), PC A02/MF A01 


H.M. Stationery Office, London, price Pound 6.75 
H.M. Stationery Office, London, price Pound 5.00 
NTIS (US Sales Only), PC A03/MF A01 

H.M. Stationery Office, London, price Pound 5.00 
H.M. Stationery Office, London, price Pound 5.00 
NTIS (US Sales Only), PC A03/MF A01 

HLM. Stationery Office, London, price Pound 4.00 
HLM. Stationery Office, London, price Pound 4.00 


See AD-912949/5/XAB 

See AD-A-158566/0/XAB 
See AD-A-159333/4/XAB 
See AD-A-159340/9/XAB 
See AD-A-159533/9/XAB 
See AD-A-159226/0/XAB 
See AD-B-031188/6/XAB 
See AD-A-159006/6/XAB 
See AD-A-159629/5/XAB 
See AD-B-093042/0/XAB 


See CEGB-TPRD/B-0478/N84 


NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A15/MFA01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF A91 (GPO Dep.) 
NTIS, PC A02/ MF AO1; 1 (GPO Dep.) 


NTIS, PC A09/MF A011; 1 (GPO Dep.) 
NTIS, PC A13/MF A01; 1 (GPO Dep.) 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A07/MF AO1 
See AD-392967/6/XAB 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A0i 
NTIS (US Sales Only), PC A0S/MF AO1; 1 


NTIS (US Sales Only), PC A05/MF AO1 
NTIS (US Sales Only), PC A05/MF AOI; 1 
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DE86700562 
DE84901666 
DE86700539 
DE86700542 
DE86700540 
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DE86700546 
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DE86700549 
DE86700538 
DE86700494 
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DE86701055 


DE86700936 


DE86700918 


DE86700923 
DE86004967 
DE86006168 
DE86005674 
DE86005755 
DE86005519 
DE86006158 
DE86005572 


DE86005582 
DE86005521 


DE86005673 


DE85781515 


DE86700495 
DE86750205 


DE86750219 
DE86750215 
DE86750216 
DE86750217 
DE86750220 
DE86750176 
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Number 


11:14315 
11:13297 
11:15260 
11:13283 
11:13228 
11:13907 
11:14214 
11:13244 
11:13245 
11:13246 
11:13247 
11:13280 
11:14664 
11:13309 
11:13968 
11:14531 
11:14666 


11:12756 
11:12757 


11:12758 
11:13777 
11:12759 
11:13251 
11:14743 
11:12760 
11:13621 
11:12761 
11:13778 
11:13779 
11:13622 
11:13910 
11:14764 
11:13909 
11:14969 
11:14972 
11:14436 
11:13693 
11:13896 
11:13724 
11:15242 
11:13626 
11:12671 
11:12650 
11:13525 
11:13440 
11:12629 
11:12528 
11:14215 


11:15212 
11:14983 


11:15428 
11:12762 
11:12881 
11:14665 
11:13375 
11:13441 
11:13376 
11:13562 
11:13442 


11:13563 
11:13443 





51630-Vol.7 
BRL-MR- 
3454 


3457 
CA/DOH/AIHL/SP- 


34 
CBPF-PRS- 

013/ 84 
CE-Trans- 

8130 

8131 

8143 

8147 

8151 

8156 

8158 

8182 

8183 
CEA-CONF- 

7457 

7462 

7682 
CEA-R- 

4207 
CEGB-TPRD/B- 

0191/ N83(DEC) 

0478/ N84 

0493/ N84 

0551/ N8&4 
CERN- 

85-07 
CFFTP-G- 

84030 

84034 
CMI-R- 

831182-1 
CMR-R- 

842260-1 
CNEA-NT- 

10/ 83 

13/ 84 

84-P-1688 
CONF-790551- 


CONF-791009- 
CONF-800610- 


CONF-8008i4- 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS, PC A05/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO! (GPO Dep.) 
NTIS PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI - GPO 
NTIS, PC A02/MF A0i - GPO 
NTIS, PC A02/MF AOI - GPO 
See NUREG/CR-3091-Vol.7 


See AD-A-159323/5/XAB 
See AD-A-159328/4/XAB 


See PB-85-241206/XAB 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS, PC A03; 3 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A12/MF A0l 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A19/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOl1 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A02/MF AOl1 

(Purdue industrial waste conference, West Lafayette, 
IN, USA, 8-10 May 1979) 

87-95(1980) 

(International conference on energy use management, 
Los Angeles, CA, USA, 22-26 Oct 1979) 

2: 548-549(1979) 

(American Institute of Chemical Engineers confer- 
ence, Philadelphia, PA, USA, 8-12 Jun 1980) 

AIChE Pap., No. 44F, 1-32(1980) 

(180. American Chemical Society meeting/2. chemi- 
cal congress of the North American Continent, Las 
Vegas, NV, USA, 24-29 Aug 1980) 

Am. Chem. Soc., Div. Pet. Chem., Prepr., 25: No. 4, 
800-8 10( 1980) 

(Workshop on low-probability/high consequence risk 
analysis, Arlington, VA, USA, 15-16 Jun 1982) 
Plenum Publishing Corp., New York, N.Y. 
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MN -78 
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CONF-8206245- 


3 
CONF-8206283- 


1 
CONF-8208164- 


CONF-830469- 


CONF-8304235- 
1 
CONF-830528- 


54 
CONF-8305127- 


6 
CONF-8306285- 
CONF-830741- 


2 
CONF-8307164- 


1 
CONF-8309144- 


12 
13 
CONF-831009- 


CONF-8310412- 
CONF-8310417- 
CONF-8311266- 
CONF-8311276- 
CONF-8403212- 
2 
CONF-8403220- 


CONF-8403221- 
1 
CONF-8404231- 


1 
CONF-8404249- 


2 
3 
CONF-8404280- 


CONF-840508- 


Availability 
Source 


(3. annual Canadian Nuclear Society conference, To- 
ronto, Ontario, Canada, 8-9 Jun 1982) 

See AECL-7721 

(2. IMRI-NRC conference on advanced NDE tech- 
nology, Montreal, Quebec, Canada, 31 May-1 Jun 
1982) 

See AECL-7742 

(39. general meeting of the Society for Industrial 
Microbiology, St. Paul, MN, USA, 14-20 Aug 1982) 
Dev. Ind. Microbiol., 24: 527-537(1983) 

(Nuclear physics with heavy ions conference, Stony 
Brook, NY, USA, 14-16 Apr 1983) 

See DOE/ER/40104-1-Vol.6 

(Clean air conference, Gol, Norway, 13-15 Apr 1983) 
See NILU-F-8/83 

(7. international symposium on packaging and trans- 
portation of radioactive materials, New Orleans, LA, 
USA, 15-20 May 1983) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Spring college on radiation in plasmas, Trieste, Italy, 
24 May-17 Jun 1983) 

See UCRL-90677 

(COST-43 seminar, Reading, UK, 14-16 Jun 1983) 
See CMI-R-831182-1 

(International system dynamics conference, Cam- 
bridge, MA, USA, 28-30 Jul 1983) 

See GRS-492 

(1. international conference on Southern Hemisphere 
meteorology, Sao Jose Dos Campos, Brazil, 31 Jul-6 
Aug 1983) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

(EPS conference on computing in accelerator design 
and operation, Berlin, F.R. Germany, 20-23 Sep 
1983) 

See TRI-PP-83-97 

See TRI-PP-83-96 

(Society of Mining Engineers of AIME fall meeting, 
Salt Lake City, UT, USA, 19-21 Oct 1983) 

Prepr., Soc. Min. Eng. AIME, 83-338: 4(Oct 1983) 
(Decontamination workshop, Rez, Czechoslovakia, 4- 
6 Oct 1983) 

See INIS-mf-10007 

(Turbine engine hot section technology (HOST) con- 
ference, Cleveland, OH, USA, 25 Oct 1983) 

See N-86-11495 

(Finnish Austrian workshop on energy from wood, 
Vienna, Austria, 14 Nov 1983) 

NTIS (US Sales Only), PC A14/MF AOI; 1 

(Heat pump workshop, Copenhagen, Denmark, 1 
Nov 1983) 

NTIS (US Sales Only), PC A06/MF AOI; 1 

(Seminar on small and medium nuclear power plants 
in Latin American, Lima, Peru, 4-9 Mar 1984) 

See AECL-7826 

(Bio-fuel day seminar, Trondheim, Norway, 27 Mar 
1984) 

See STF-15A84026 

(305. DECHEMA colloquium on flue gas desulfuri- 
zation, Frankfurt am Main, F.R. Germany, 1 Mar 
1984) 

NTIS (US Sales Only), PC A03/MF AOI; 1 

(IAEA water reactor fuel element performance com- 
puter modelling meeting, Bowness-on-Windermere, 
UK, 9-13 Apr 1984) 

See AECL-8353 

(10. annual symposium on simulation of reactor dy- 
namics and plant control, Saint John, New Bruns- 
wick, Canada, 9-10 Apr 1984) 

See AECL-8330 

See AECL-8352 

(Seminar on gamma-gamma physics, Paris, France, 5- 
6 Apr 1984) 

See LPNHE-84-05 

(Seminar on utilization of geothermal energy for 
electric power production and space heating, Flor- 
ence, Italy, 14-17 May 1984) 

Geothermics, 14: No. 2/3, 459-474(1985) 

(6. symposium on biotechnology for fuels and chemi- 
cals, Gatlinburg, TN, USA, 15 May 1984) 
Biotechnol. Bioeng. Symp., 16: No. 14, 159-174(1984) 
Biotechnol. Bioeng. Symp., 16: No. 14, 125-136(1984) 
(International conference on containment design, To- 
ronto, Ontario, Canada, 17-20 Jun 1984) 

See INFO-0137 
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11:12935 


11:14040 
11:14080 


11:12830 


11:13888 


11:13581 


11:12890 


11:13474 
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11:12904 


11:12616 


11:13280 


11:13244 
11:13247 


11:15067 


11:13140 


11:12878 
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CONF-840774- 


CONF-8408115- 


2 
CONF-8408159- 


Vol.5 
CONF-840926- 


2 
CONF-840957- 


CONF-841010- 
24 
CONF-841013- 


5 
CONF-841018- 


2 
CONF-8410153- 


CONF-841117- 


Availability 
Source 


(Workshop on fundamental geochemistry needs for 
nuclear waste isolation, Los Alamos, NM, USA, 20- 
21 Jun 1984) 

NTIS, PC A09/MF AOI; 1 (GPO Dep.) 

(Workshop on radiation survey instruments and cali- 
brations, Gaithersburg, MD, USA, 10-12 Jul 1984) 
See PNL-SA-13346 

(Topical meeting on industrial applications of com- 
puted tomography and NMR imaging, Hecla Island, 
Manitoba, Canada, 13-14 Aug 1984) 

See AECL-8571 

(4. Japan-Brazil symposium on science and technolo- 
gy, Rio de Janeiro;Sao Paulo, Brazil, 6-9 Aug 1984) 
See INIS-BR-382 

(5. international conference on pressure vessel tech- 
nology, San Francisco, CA, USA, 9-14 Sep 1984) 

See CEA-CONF-7462 

(CAS-ECFA-INFN workshop on the generation of 
high fields for particle acceleration to very high ener- 
gies, Frascati, Italy, 25 Sep-1 Oct 1984) 

See CERN-85-07 

(Workshop on coherent and collective propagation of 
relativistic E-beams and electromagnetic radiation, 
Villa Olmo, Como, Italy, 13-16 Sep 1984) 

Nucl. Instrum. Methods Phys. Res., 239: No. 1, 54- 
61(15 Aug 1985) 

Nucl. Instrum. Methods Phys. Res., 239: No. 1, 119- 
126(15 Aug 1985) 

Nucl. Instrum. Methods Phys. Res., 239: No. 1, 106- 
109(15 Aug 1985) 

(International conference on charge density waves in 
solids, Budapest, Hungary, 3-7 Sep 1984) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A03/MF A01; 1 (GPO Dep.) 
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453 
484 
IITRI-C- 
08675-F 
IL/SGS/EGN- 
112 
IL/SGS/IMN- 
92 


ILWRP- 
84-P1 

INFO- 
0107 
0110 
O11! 
0112 
0116 
0117 
0122 
0123 
0124 
0127 
0129 
0131 
0132 


Availability 

Source 

General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 


General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 


NTIS, PC A0S5/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A09/MF AO1 
NTIS (US Sales Only), PC A10/MF AO! 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS 


See STEV-VIND-85-26 
See STEV-VIND-85-27 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
See EGG-M-13885 


NTIS (US Sales Only), PC A04/MF A0O1 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 


IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands 
IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands 
IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands 
IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands 
IFRF, P.O. Box 10000, 1970 CA [Jmuiden, 
Netherlands 


IFRF, P.O. Box 10000, 1970 CA Ijmuiden, 
Netherlands 


IFRF, P.O. Box 10000, 1970 CA IJmuiden, 
Netherlands 


See DOE/ET/53088-221 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 


See PB-86-103900/XAB 
See PB-86-102035/XAB 
See PB-85-242089/XAB 
See AERE-G-3361 


NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A09/MF AOl 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 


T186900607 
T186900617 


DE86006119 


DE86700957 
DE86700939 


DE86750247 
DE86780192 
DE86005485 


DE86004014 
DE86005481 
DE86005479 


DE86750181 
DE86750182 
DE86700543 
DE86701078 


DE86700564 
DE86700573 
T186005310 


DE86700291 
DE86700602 


DE86700502 
DE86700295 


DE86700927 


DE86005402 


DE86700565 
DE86700523 


DE86701054 


DE86700503 
DE86700527 
DE86700551 
DE86700507 
DE86700591 
DE86700508 
DE86700592 
DE86700593 
DE86700497 
DE86700509 
DE86700594 
DE86700518 
DE86700505 


Distribution 
Category 
MN -98E 


MN -95 


MN -23 


MN -41 
MN -48 


MN -58 
MN -34C 
MN -25 
MN -20c 


MN -37 
MN -80 


Abstract 
Number 


11:13423 
11:13486 


11:12857 


11:15254 
11:14669 


11:12935 
11:15126 
11:13298 
11:13644 
11:14316 
11:13916 
11:14453 
11:13173 
11:13174 
11:13240 
11:15299 
11:14233 
11:14234 
11:13313 


11:13330 
11:13400 


11:14619 
11:15102 


11:13699 
11:13989 
11:12711 
11:12659 
11:12660 


11:12732 


11:13990 


11:12661 


11:15313 


11:14236 
11:14109 


11:13508 
11:14744 
11:12576 
11:12757 


11:13341 
11:13970 
11:13273 
11:14670 
11:13342 
11:14671 
11:13259 
11:13260 


11:12840 





0144 
0146 
0147 
0148-1 
0148-2 
0149 
0150 
INIS-BR- 
373 
374 
376 
377 
378 
380 
381 
382 
INIS-mf- 
4754-No.28 
9825 
9826 
9827 
9828 
9829 
9830 
9831 
9832 
9833 
9835 
9836 
9837 
9838 
9839 
9840 
9841 
9989 
9990 
10007 
10010 
10012 
10023 
10024 
INS-TH- 
158 
159 
IOS-Rep- 
188 
198 
201 
IS-T- 
1146 
1185 
1188 
1198 
1233 
ITEF- 
23(1984) 
40(1982) 
166(1984) 
IVA- 
232 
JA- 
5651 
JAERI-M- 
84-001 
84-078 
84-082 
84-101 
84-104 
84-114 
84-123 
84-125 
84-136 
84-145 
84-146 
84-148 
84-155 
84-170 
84-171 


Availability 

Source 

NTIS (US Sales Only), PC A0S5/MF A01 
NTIS (US Sales Only), PC A1l1/MF AOl 
NTIS (US Sales Only), PC A13/MF AO01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC A08/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC AOS/MF A01i 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC All/MF AOl 
NTIS (US Sales Only), PC A07/MF A01i 


NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A06/MF A0O1 
NTIS (US Sales Only), PC A05/MF AO01 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A16/MF AOl 


NTIS (US Sales Only), PC A0S5/MF A01 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A13/MF A01 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A0S/MF AO1 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A92/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0i 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A0S/MF AOI 
NTIS (US Sales Only), PC AO5/MF AOI 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AO (GPO Dep.) 
NTIS, PC A09/MF A0Oi (GPO Dep.) 
NTIS, PC A10/MF AO1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
See AD-A-158747/6/XAB 


NTIS (US Sales Only), PC AOS/MF AOI 
NTIS (US Sales Only), PC A04/MF A0O1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A0i 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


DE86700552 
DE86700553 
DE86700554 
DE86700555 
DE86700556 
DE86700510 
DE86700506 
DE86700519 
DE86700498 
DE86700557 
DE86700558 
DE86700501 
DE86700511 


DE86780339 
DE86780335 
DE86780333 
DE86780336 
DE86780334 
DE86780337 
DE86780331 
DE86780340 


DE86780330 
DE86780359 
DE86780360 
DE86780361 
DE86780362 
DE86780363 
DE86780372 
DE86780366 
DE86780358 
DE86780373 
DE86780364 
DE86780369 
DE86780370 
DE86780371 
DE86780368 
DE86780367 
DE86780365 
DE86780338 
DE86700299 
DE86780343 
DE86700961 
DE86700920 
DE86780341 
DE86780342 


DE86701079 
DE86701040 


DE86701072 
DE86701073 
DE86701074 


DE86006377 
DE86006380 
DE86006381 
DE86006374 
DE86006372 


DE86700524 
DE86700928 
DE86701041 


DE86750193 


DE86701063 
DE86701080 
DE86701089 
DE86700937 
DE86701081 
DE86701082 
DE86700929 
DE86700930 
DE86700931 
DE86701042 
DE86700294 
DE86700925 
DE86700949 
DE86700296 
DE86700292 


Distribution 
Category 


MN -80 
MN -80 
MN -80 
MN -80 
MN -80 
MN -41 
MN -41 
MN -71 
MN -48 
MN -80 
MN -80 
MN -48 
MN -41 


MN -25 
MN -4 
MN -34C 
MN -4 
MN -4 
MN -4 
MN -20 
MN -34B 


MN -20 
MN -34D 
MN -34C 
MN -34C 
MN -34C 
MN -34D 
MN -70 
MN -48 
MN -80 
MN -48 
MN -34C 
MN -34D 
MN -34C 
MN -34C 
MN -34C 
MN -34C 
MN -34C 
MN -4 
MN -2 
MN -41 
MN -71 
MN -4 
MN -48 
MN -48 


MN -32 
MN -37 


MN -70 
MN -70 
MN -70 


MN -4 
MN -4 
MN -25 
MN -4 
MN -25 


MN -28 
MN -51 
MN -37 


MN -95 


ERA-11/7 / 330R 


Abstract 
Number 


11:13343 
11:13344 
11:13345 
11:13346 
11:13248 
11:14673 
11:13918 
11:13919 
11:14674 
11:13249 
11:13250 
11:14532 
11:14675 


11:13646 
11:13784 
11:15170 
11:13785 
11:13786 
11:13787 
11:15315 
11:14973 


11:15316 
11:15035 
11:15199 
11:15064 
11:15171 
11:15065 
11:12785 
11:13886 
11:13348 
11:14682 
11:15153 
11:15066 
11:15185 
11:15162 
11:15154 
11:15222 
11:15172 
11:13880 
11:13401 
11:13888 
11:12754 
11:13893 
11:14620 
11:14621 


11:14203 
11:14273 


11:12805 
11:12806 
11:12807 


11:13790 
11:13819 
11:13647 
11:13791 
11:13648 


11:14204 
11:14746 
11:14274 


11:13565 
11:12947 


11:12808 
11:15447 
11:13215 
11:14508 
11:13305 
11:13274 
11:12809 
11:12810 
11:12811 
11:14275 
11:13735 
11:13241 
11:12833 
11:13242 
11:13282 
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Report Availability Abstract 
Number Source Number 


84-173 NTIS (US Sales Only), PC A03/MF AOI DE86701083 11:13350 
84-177 NTIS (US Sales Only), PC A02/MF AO! DE86701084 11:15245 
84-178 NTIS (US Sales Only), PC A03/MF AOI DE86700290 11:13225 
84-184 NTIS (US Sales Only), PC A03/MF A01 DE86700289 11:13289 
84-185 NTIS (US Sales Only), PC A03/MF AO1 DE86701076 11:15300 
84-190 NTIS (US Sales Only), PC A09/MF AOI DE86700300 11:13243 
24-203 NTIS (US Sales Only), PC A04/MF AO! DE86701085 11:13351 
84-205 NTIS (US Sales Only), PC A03/MF AO1 DE86701086 11:13352 
84-214 NTIS (US Sales Only), PC A0S/MF A01 DE86701087 11:15246 
84-215 NTIS (US Sales Only), PC All/MF AOI DE86700963 11:13920 
84-220 NTIS (US Sales Only), PC A03/MF AO1 DE86701064 11:12812 
84-227 NTIS (US Sales Only), PC A02/MF AO DE86700959 11:15247 
84-231 NTIS (US Sales Only), PC A02/MF AOI DE86700934 11:14517 
84-232 NTIS (US Sales Only), PC A03/MF A01 DE86700960 11:15256 
84-233 NTIS (US Sales Only), PC A09/MF AOI DE86700964 11:13921 
84-240 NTIS (US Sales Only), PC A04/MF AO1 DE86701075 11:15458 
84-243 NTIS (US Sales Only), PC A10/MF AO1 DE86701088 11:13353 
85-011 NTIS (US Sales Only), PC A02/MF AO! DE86700958 11:12853 
6-84-140 NTIS (US Sales Only), PC A02/MF AOI DE86701037 11:14276 
6-84-597 NTIS (US Sales Only), PC A02/MF AO! DE86701038 11:14277 
6-84-711 NTIS (US Sales Only), PC A02/MF AOI DE86701039 11:14278 
13-84-769 NTIS (US Sales Only), PC A02/MF AO! DE86700569 11:14279 
13-84-833 NTIS (US Sales Only), PC A02/MF AO! DE86701044 11:14280 
13-85-80 NTIS (US Sales Only), PC A02/MF A01 DE86700570 11:14281 
13-85-125 NTIS (US Sales Only), PC A02/MF AOI DE86701036 11:14282 
13-85-146 NTIS (US Sales Only), PC A02/MF AO! DE86701052 11:14324 
13-85-185 NTIS (US Sales Only), PC A02/MF AOI DE86701045 11:14283 
13-85-186 NTIS (US Sales Only), PC A02/MF A01 DE86701046 11:14284 
D-9-84-817 NTIS (US Sales Only), PC A07/MF AOI DE86780374 11:14035 
R-6-85-83 NTIS (US Sales Only), PC A02/MF AO! DE86700566 11:14285 
R-10-85-105 NTIS (US Sales Only), PC A02/MF AO1 DE86700568 11:14286 
R-11-85-52 NTIS (US Sales Only), PC A02/MF AOI DE86700531 11:13306 
R-11-85-115 NTIS (US Sales Only), PC A02/MF AO! DE86700563 11:13307 
6-85-238 NTIS (US Sales Only), PC A02/MF AO! DE86701033 11:14289 
7-85-131 NTIS (US Sales Only), PC A02/MF AOI DE86701034 11:14290 
8-84-261 NTIS (US Sales Only), PC A02/MF AO! DE86701092 11:13649 
10-85-77 NTIS (US Sales Only), PC A02/MF AO! DE86701043 11:14291 
10-85-142 NTIS (US Sales Only), PC A02/MF A01 DE86701048 11:14292 
10-85-246 NTIS (US Sales Only), PC A02/MF A01 DE86701032 11:14293 
13-85-137 NTIS (US Sales Only), PC A02/MF A01 DE86701049 11:14294 
13-85-138 NTIS (US Sales Only), PC A02/MF AO1 DE86701050 11:14295 
13-85-242 NTIS (US Sales Only), PC A02/MF AO! DE86701051 11:14296 
9950-1159 See N-85-34442 11:13001 
JPL-PUB- 
85-47 See N-85-35795 11:13703 


See STEV-EO-85-5 DE86750183 11:12984 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE86005816 11:12841 


NTIS, PC A03/MF A01 (GPO Dep.) E 1.99: DE86005727 11:13803 
NTIS, PC A02/MF A01i (GPO Dep.) E 1.99: DE86005981 11:14522 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE86005427 11:12831 


NTIS (US Sales Only), PC A02/MF A01 DE86700515 11:14297 
NTIS (US Sales Only), PC A03/MF AO! DE86701047 11:14298 


NTIS (US Sales Only), PC A02/MF AOl DE86701090 11:13234 
NTIS (US Sales Only), PC A02/MF A01 DE86700917 11:15159 


NTIS (US Sales Only), PC A03/MF A01 DE86700596 11:15448 


NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750273 11:12572 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750269 11:12885 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750272 11:12868 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE86750274 11:13487 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750271 11:13159 
7: NTIS (US Sales Only), PC A04/MF A01 DE86750275 11:13488 
NTIS (US Sales Only), PC A02/MF AO1 DE86700919 11:12813 


10261-MS NTIS, PC A03/MF A01 (GPO Dep.) 
10475-MS NTIS, PC A02/MF AO1 (GPO Dep.) 
10525-MS NTIS, PC A02/MF A01; 1 (GPO 
10534-MS NTIS, PC A03/MF A01; 1 (GPO . 
10544 NTIS, PC A02/MF A01 (GPO Dep.) 
10554-T NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
10559-T NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
10560-MS NTIS, PC A02/MF A0i (GPO Dep.) 


DE86005880 11:12814 
DE86004371 11:15317 
DE86005837 11:15145 
DE86005861 11:15026 
DE86005840 11:13792 
DE86005864 11:15136 
DE86005878 11:13902 
DE86005841 11:12815 


Ur Oe) eed ems nd ond eet td 
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LA- ERA-11/7 / 332R 


Report Availability Distribution Abstract 
Number Source Category Number 


DE86005863 STD -25 11:13719 
DE86005862 STD -32 11:14326 


mi 
8 


10567-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
10602-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
LA-tr- 
85-35 NTIS, PC A02/MF A01l (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 


m 
8 


DE86005001 MN -22 11:12744 
DE86005000 MN -45 11:14433 
DE86005962 MN -25 11:13675 


os 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


DE86003677 MN -20d 11:15378 
DE86003669 MN -20d 11:15379 
DE86004737 MN -34B 11:14977 
DE86004747 MN -90a 11:12609 


moos oto tn 
S383 383 


— et ee 


See AD-A-159631/1/XAB 11:14661 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/iF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOi (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOl (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI - GPO (GPO Dep.) 
20491 NTIS, PC A02/MF AOI (GPO Dep.) 
20493 NTIS PC A02/MF AOi (GPO Dep.) 
20496 NTIS, PC A02/ MF AOI; 1 (GPO Dep.) 
20500 NTIS, PC A24/MF AOI; 1 (GPO Dep.) 
20509 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
20512 NTIS, PC A0S/MF AO (GPO Dep.) 
20519 NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
20570 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
20574 NTIS, PC A08/MF AOI (GPO Dep.) 
20613 NTIS, PC A02; 3 
20636 NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
20638 NTIS, PC Al2/MF AOI; 1 (GPO Dep.) 
20762 NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
20763 NTIS, PC A0S/MF AO! (GPO Dep.) 
LBL-PUB- 
di 433-1085/ 205 NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
03-ES See STEV-VIND-85-22 DE86750194 MN -60 11:13172 
LETTF- 
85-P15 See AERE-R-11730 MN -41 11:12761 
LITH-MAT-R- 
1984-25 NTIS (US Sales Only), PC A02/MF AO1 DE86700597 MN -32 11:15449 
LIU-TEK-LIC- 
atl 1985-03 NTIS (US Sales Only), PC A07/MF AO1 DE86750206 MN -95 11:13538 
84-329 See AD-A-158775/7/XAB 11:14964 
LPC-T- 
83-01 NTIS (US Sales Only), PC Al1/MF AOI DE86750418 11:15038 
83-02 NTIS (US Sales Only), PC Al1/MF AO1 DE86750424 11:14301 
LPNHE- 
os 84-05 NTIS (US Sales Only), PC A06/MF AO1 DE86750336 11:15067 
508(AP) M See PB-85-238723/XAB 11:14467 
LUMEDW/MEOK- 
1003/ 1-53(1984) NTIS (US Sales Only), PC A04/MF AOI DE86700512 11:14648 
1006/ 1-46(1985) NTIS (US Sales Only), PC A03/MF AOI DE86700513 11:14707 
LUTFD2/TFKF- 
1006/ 1-66(1983) NTIS (US Sales Only), PC A02/MF AO1 DE86700293 11:13793 
5012/ 1-53(1984) NTIS (US Sales Only), PC A04/MF AO1 DE86700571 11:14302 
LUTKDH/TKKA- 
1001-1-119-1985 NTIS (US Sales Only), PC AO7/MF AOI; 1 DE86750192 11:13539 
LUTMDN/TMVK- : 
3127-1-132-1985 NTIS (US Sales Only), PC AO7/MF AOI; 1 DE86750207 11:13435 
5137-1-54-1984 NTIS (US Sales Only), PC A0S/MF AO}; 1 DE86750208 11:13190 


DE86005848 STD -95f 11:13537 
DE85001035 STD -34 11:15131 
DE86006000 MN -25 11:13736 
DE86005960 MN -13 11:15420 
DE86005459 MN -28 11:14078 
DE86005218 MN -28 11:14038 
DE86005462 MN -28 11:15380 
DE86005231 MN -20 11:15318 
DE86005499 MN -28 11:15381 
DE86005234 MN -20 11:15382 
DE86005232 MN -48 11:14646 
DE86005223 MN -48 11:14647 
DE86005224 MN -95d 11:13489 
DE86005872 STD -37 11:14327 
DE86005276 MN -28 11:14113 
DE86005210 MN -92 11:12673 
DE86005871 STD -94c 11:13385 
DE86005961 MN -13 11:15421 
DE86002871 MN -34A 11:14987 
DE86002885 MN -34A 11:15262 
DE86005844 STD -94c 11:13386 
DE86005770 STD -21 11:15383 
DE86005842 STD -90d 11:12573 
DE86005222 MN -95d 11:13490 
DE86006291 MN -25 11:13700 
T186005461 MN -70 11:12816 
DE86005209 MN -37 11:14300 
DE86005211 MN -28 11:14039 
DE86005834 STD -28 11:14114 
DE86006269 MN -25 11:13737 
DE86005230 MN -25 11:13738 
DE86006059 MN -25 11:13739 
DE86005894 MN -34A 11:14988 
DE86005998 MN -34A 11:13701 
DE86006061 MN -25 11:13650 
DE86005227 MN -21 11:15384 
DE86005228 MN -34 11:14328 
DE86005893 MN -34D 11:15037 
DE86006336 MN -94cb 11:13387 
DE86006268 MN -25 11:13651 


ee ee ee 


S BESS SSSsssssssssssssssssssss Seseesssss 


DH OO OO 


_ 


DE86004175 MN -34A 11:14989 
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— NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750209 11:13378 
LYCEN- 
8342 NTIS (US Sales Only), PC A07/MF AOl1 DE86750419 11:13794 
MAE- 
1702 See AD-A-158620/5/XAB 11:13895 
MDC-G- 
4784 See AD-913794/4/XAB 11:13612 
MIT- 
85FPSE29 See PB-86-102746/XAB 11:13505 
3342-13 See DOE/ER/03342-13 99: DE86005803 11:15214 
MIT-EL- 
84-020 See PB-86-103777/XAB 11:12731 
MKS- 
84-44 See STEV-FBA-85-16 DE86750213 11:12625 
MLM- 
3318(OP) NTIS, PC A02/MF AO1 (GPO Dep.) .99: DE86003730 11:13922 
MRI/SOL- 
0200-01 NTIS, PC A06/MF AO1 (GPO Dep.) .99: DE86005637 11:13092 
0400 NTIS, PC A0S/MF A01; 1 (GPO Dep.) .99: DE86005604 11:13093 
0402-07 NTIS, PC A05/MF AO1; 1 (GPO Dep.) 99: DE86005643 11:12931 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 99: DE86005642 11:12932 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) .99: DE86005599 11:13094 
NTIS, PC A21/MF A01; 1 (GPO Dep.) .99: DE86005602 11:13095 
NTIS, PC A21/MF AO1; 1 (GPO Dep.) DE86005639 11:13096 
NTIS, PC A99/MF AO}; 1 DE86005601 11:13097 
NTIS, PC A23/MF AOI; 1 (GPO Dep.) DE86005607 11:13098 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86005600 11:13099 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) .99: DE86005638 11:13100 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 99: DE86005606 11:13101 
NTIS, PC A15/MF A0Oi; i (GPO Dep.) 99: DE86005608 11:13102 
NTIS, PC A15/MF A0Ol1; 1 (GPO Dep.) DE86005640 11:13103 


See PB-86-101268/XAB 11:12624 


85-34175 NTIS, PC A02/MF A0O1 11:12973 
85-34176 NTIS, PC A03/MF AO1 11:13007 
85-34284 NTIS, PC A02/MF AO1 11:13702 
85-34406 NTIS, PC A02/MF AO1 11:13971 
85-34442 NTIS, PC A04/MF AOl1 11:13001 
85-35141 NTIS, PC A02/MF AOl1 11:14304 
85-35198 NTIS, PC A06/MF AO1 11:13991 
85-35375 NTIS, PC A02/MF AOI 11:15319 
85-35391 NTIS, PC A04/MF AO1 11:14329 
85-35472 NTIS, PC All/MF AOl 11:13002 
85-35713 NTIS, PC A02/MF A0O1 11:13834 
85-35728 NTIS, PC A09/MF AO1 11:13257 
85-35795 NTIS, PC A04/MF AO1 11:13703 
85-35834 NTIS, PC A03/MF AO1 11:14879 
85-35840 NTIS, PC A03/MF A01 11:14880 
85-35841 NTIS, PC A04/MF AO1 11:14881 
85-35844 NTIS, PC A03/MF AO1 11:14882 
85-35845 NTIS, PC A02/MF AO1 11:14883 
85-35848 NTIS, PC A$200.00/MF $200.00 11:14884 
86-11473 NTIS, PC A02/MF AO1 11:13652 
86-11474 NTIS, PC A05/MF A01 11:13580 
86-11495 NTIS, PC Al1/MF AOl 11:13581 
86-11526 NTIS, PC A08/MF AO1 11:13653 
86-11667 NTIS, PC A09/MF AO1 11:13163 
86-11671 NTIS, PC A02/MF AO1 11:12974 
86-11700 NTIS, PC A16/MF AO1 11:14454 
86-12019 NTIS, PC A02/MF AO1 11:14947 
86-12167 NTIS, PC A02/MF AOl 11:14948 
4250-1452 See PB-86-103892/XAB 11:13507 
NASA-CP- 
2289 See N-86-11495 11:13581 
2376-VOL-6 See N-85-35848 11:14884 
NASA-CR- 
174696 See N-85-35728 11:13257 
174766-VOL-2 See N-85-35198 11:13991 
174924 See N-86-11474 11:13580 
174963 See N-85-35472 11:13002 
174973 See N-85-35391 11:14329 
174996 See DOE/NASA-0457-1 E 1.99: DE86005524 STD -96 11:13526 
175009 See N-86-11526 11:13653 
176126 See N-85-34442 11:13001 
176151 See N-85-35844 11:14882 
176161 See N-85-35141 11:14304 
176168 See N-85-35840 11:14880 
176172 See N-85-35841 11:14881 
176173 See N-85-35845 11:14883 
176185 See N-85-35713 11:13834 
176196 See N-85-35795 11:13703 
NASA-TM- 
86194 See N-85-34175 11:12973 
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86503 See N-86-11473 11:13652 
86681 See N-85-35834 11:14879 
87080 See N-85-34176 11:13007 
87082 See N-85-34406 11:13971 
87092 See N-85-34284 11:13702 
87134 See N-86-11671 11:12974 
87181 See DOE/NASA-20320-67 E 1.99: DE86005652 STD -60 11:13160 
88185 See N-86-12167 11:14948 
NBS/SP- 
260/ 97 See PB-86-110830/XAB 11:13398 
NBSIR- 
85/ 3163 See PB-86-102258/XAB 11:12901 
85/ 3213 See PB-86-109956/XAB 11:13569 
85/ 3218 See PB-86-102266/XAB 11:12979 
85/ 3225 See PB-86-113958/XAB 11:13509 
NCEL-TN- 
1731 See AD-A-160328/1/XAB 11:13439 
1735 See AD-A-160272/1/XAB 11:13529 
NHL- 
2-8110 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750262 11:13148 
84002 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750235 11:12686 
283021 NTIS (US Sales Only), PC A07/MF AO; 1 DE86750260 11:12687 
284015 NTIS (US Sales Only), PC A05/MF AOI; 1 DE86750242 11:14762 
NILU-F- 
8/ 83 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86750259 i 11:12623 
NILU-OR- 
13/ 83 NTIS (US Sales Only), PC A02/MF A0O1; 1 DE86750225 11:12719 
18/ 84 NTIS (US Sales Only), PC A03/MF A01 DE86750255 11:14455 
29/ 84 NTIS (US Sales Only), PC A03/MF A01 DE86750254 11:14456 
30/ 84 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86750256 11:14523 
33/ 83 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750264 11:13923 
38/ 84 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE86750257 11:14457 
NIPER- 
121 NTIS, PC A04/MF A01i (GPO Dep.) .99: DE86005735 11:12724 
NLH/FMR- 
59 NTIS (US Sales Only), PC A1l4/MF AOI; 1 DE86750227 11:12945 
NOTA-FA- 
1959-1 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86900206 11:15027 
NP- 
6750168 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750168 11:13491 
6750169 NTIS (US Sales Only), PC A04/MF AOI DE86750169 11:12708 
6750170 NTIS (US Sales Only), PC A07/MF AO1 DE86750170 11:13527 
6750171 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750171 11:12910 
6750172 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86750172 11:13164 
6750175 NTIS (US Sales Only), PC A08/MF AOI; 1 DE86750175 11:13389 
6750191 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750191 11:12975 
6750195 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750195 11:12728 
6750196 NTIS (US Sales Only), PC A0S/MF AO1 DE86750196 11:12717 
6750203 NTIS (US Sales Only), PC A07/MF A01 DE86750203 11:14013 
6750234 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750234 11:12915 
6750252 NTIS (US Sales Only), PC A04/MF AO}; 1 DE86750252 11:13566 
6750574 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750574 11:12670 
6750575 NTIS (US Sales Only), PC A0S/MF AO1 DE86750575 11:12869 
6750576 NTIS (US Sales Only), PC A08/MF AOI; 1 DE86750576 11:13567 
6750577 NTIS (US Sales Only), PC A02/MF A01 DE86750577 11:13992 
6750578 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86750578 11:13492 
6750580 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750580 11:13428 
6750581 NTIS (US Sales Only), PC A03/MF AO01 DE86750581 11:13411 
6750585 NTIS (US Sales Only), PC A02/MF A01; 1 DE86750585 11:13493 
6750586 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86750586 11:13407 
6750587 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750587 11:13408 
6750588 NTIS (US Sales Only), PC Al1/MF AOI; 1 DE86750588 11:13409 
6750590 NTIS (US Sales Only), PC A02/MF A01 DE86750590 11:14458 
6750591 NTIS (US Sales Only), PC A02/MF AOl DE86750591 11:13494 
6750596-Pt.1 NTIS (US Sales Only), PC All/MF AOI; 1 DE86750596 11:12729 
6750602 Oljedirektoratet, Stavanger (Norway) 11:12668 
6770055 NTIS (US Sales Only), PC A06/MF AO1 DE86770055 11:13495 
6770057 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86770057 11:13961 
6770058 NTIS (US Sales Only), PC A09/MF AOl1 DE86770058 11:13828 
6770059 NTIS (US Sales Only), PC A06/MF AO1 DE86770059 11:14459 
6770060 NTIS (US Sales Only), PC A07/MF A01 DE86770060 11:12870 
6770061 NTIS (US Sales Only), PC A06/MF AOl DE86770061 11:12618 
6770063 NTIS (US Sales Only), PC A09/MF AO1 DE86770063 11:14460 
6770064 NTIS (US Sales Only), PC A13/MF AO; 1 DE86770064 11:13540 
6770065 NTIS (US Sales Only), PC A08/MF AOI; 1 DE86770065 11:12610 
6770066 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86770066 11:13497 
6770073 NTIS (US Sales Only), PC A04/MF A01 DE86770073 11:13390 
6770074 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE86770074 11:13498 
6770075 NTIS (US Sales Only), PC A10/MF AOI; 1 DE86770075 11:13499 
6770077 NTIS (US Sales Only), PC A10/MF AOI DE86770077 11:12631 
6770078 NTIS (US Sales Only), PC A07/MF AOI DE86770078 11:12976 
6770079 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86770079 11:13152 
6770080 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86770080 11:13191 
6770081 NTIS (US Sales Only), PC A13/MF A01 DE86770081 11:13903 
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ORNL/NSIC- 


Abstract 
Number 


6770082 NTIS (US Sales Only), PC A06/MF AO1 DE86770082 11:12619 
6770083 NTIS (US Sales Only), PC A09/MF A01 DE86770083 11:13993 
6770084 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86770084 11:14461 
6770085 NTIS (US Sales Only), PC A07/MF AOI DE86770085 11:13804 
6770086 NTIS (US Sales Only), PC A06/MF A01; 1 DE86770086 11:14462 
6770087 NTIS (US Sales Only), PC A02/MF A01 DE86770087 11:13414 
6770088 NTIS (US Sales Only), PC A10/MF AOI; 1 DE86770088 11:12611 
6770089 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86770089 11:12647 
6770090 NTIS (US Sales Only), PC A07/MF AOI DE86770090 11:12632 
6770091 NTIS (US Sales Only), PC A05/MF A01 DE86770091 11:12633 
6770093-Pt.2 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86770093 11:12730 
61-85-006 See AD-A-159337/5/XAB 11:14101 
67-85-001CR See AD-A-159196/5/XAB 11:14336 
67-85-003CR See AD-A-159161/9/XAB 11:14335 
67-85-005CR See AD-A-159141/1/XAB 11:14334 
67-85-006 See AD-A-159729/3/XAB 11:12950 
NRL-MR- 
5595 See AD-A-159159/3/XAB 11:15302 
5624 See AD-A-159355/7/XAB 11:15240 
NRTC- 
73-25R See AD-917472/3/XAB 11:13718 
NSFI-OR- 
233001.000182 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750266 11:13552 
4304344010-Pi.1 NTIS (US Sales Only), PC A03/MF A01; 1 DE86750245 11:13576 
4304344010-Pt.2 NTIS (US Sales Only), PC A08/MF AOI; 1 DE86750246 11:13577 
NSMRL-. 
1053 See AD-A-159231/0/XAB 11:13308 
NUCLEBRAS-CDTN- 
466 


NUI-R- 
2-83 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750228 11:12688 
NUREG- 
0040-Vol.9-No.3 NTIS, PC All/MF A0Ol - GPO T186900474 11:13262 
0420-Suppl.9 NTIS, PC A08/MF A01 - GPO T186900475 11:13354 
0750-Vol.22-No.5 NTIS, PC A06/MF A01 - GPO T186900531 11:13263 
0837-Vol.5-No.3 NTIS, PC A10/MF A011 - GPO TI86900523 11:14544 
1158 NTIS, PC A04/MF AO1 - GPO T186900514 11:13355 
NTIS, PC A08/MF A0O1 - GPO T186900476 11:13235 


NTIS (US Sales Only), PC A04/MF A01 DE86780332 11:15249 


aa NTIS, PC A03/MF A01 - GPO T186900481 11:13356 
2000-Vol.4-No.12 NTIS, PC A06/MF A01 - GPO T186005468 11:13264 
3091-Vol.7 NTIS, PC A09/MF A0i - GPO T186005895 11:12817 
3790 NTIS, PC A04/MF A01 - GPO T186900532 11:13357 
4183-Vol.1 * NTIS, PC Al7/MF A0i1 - GPO 1186004577 11:13358 
4183-Vol.2 NTIS, PC A99/MF AO01 - GPO 1186004578 11:13359 
4267 NTIS (US Sales Only), PC A03/MF A01 - GPO 1186005387 11:13236 
4300-Vol.2 NTIS (US Sales Only), PC A02/MF A01 - GPO T186005409 11:13275 
4322-Vol.1 NTIS, PC A19/MF A01 - GPO F186900469 11:15459 
4322-Vol.2 NTIS, PC A07/MF AO! - GPO T186900470 11:15460 
4322-Vol.3 NTIS, PC A09/MF AOl - GPO 1186900471 11:15461 
4322-Vol.4 NTIS, PC A08/MF AO! - GPO 1186900472 11:15462 
4369 NTIS, PC A03/MF A0i - GPO T186005785 11:12818 
4370-Vol.1 NTIS, PC A99/MF A01 - GPO 1186005817 11:12819 
4370-Vol.2 NTIS, PC A16/MF AO01 - GPO T186005908 11:12820 
4462 NTIS, PC A07/MF AOl - GPO T186005614 11:13360 
4485 NTIS, PC A06/MF AO1 - GPO T186005896 11:13361 
2E NTIS (US Sales Only), PC A05/MF A0l DE86700576 11:12821 

oa 84-3 NTIS (US Sales Only), PC A08/MF A0O1 DE86700944 11:15258 
-tr- 
3235 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86900558 11:13561 

OA-Trans- 

e 2766 ‘NTIS (US Sales Oniy), PC A02/MF AOI; 1 DE86900559 11:13985 
1-97 OAEP DE86700946 11:14708 
1-98 OAEP DE86700932 11:14560 
1-99 OAEP DE86700947 11:14709 
1-100 OAEP DE86700948 11:14710 
1-101 OAEP DE86700945 11:14604 

OCS/EIS/EA/MMS- 
85-0085-Vol.2 USDI - Office of OCS Information, Minerals T186900414 11:14611 

Management Service, 12203 Sunrise Valley Dr., 
Reston, VA 22092 

OH- 
84-100-K NTIS (US Sales Only), PC A03/MF AOl DE86700559 11:13276 

ORNL/CSD/TM- 


oO 222 
IRNL/FEDC- 
85/7 NTIS, PC A05/MF AO0l (GPO Dep.) DE86004672 11:13391 
ORNL/NSIC- 
200-Vol.4-No. 12 See NUREG/CR-2000-Vol.4-No. 12 T186005468 11:13264 


NTIS PC E08/MF $12.00; 1 (GPO Dep.) DE86004639 11:13237 





ORNL/TM- 


Report 
Number 


ORNL/TM- 


9407 

9537 
9567/ V1 
9567/ V2 
9591-Vol.1 
9872 


ORNL-tr- 


5235 


ORO- 


3346-260 


OTA-E- 


245 


OU-NPL- 


74/ 84 
85/ 84 


OUEL- 


1577/ 85 


84-22 


PATENTS-US- 


PB- 


4,528,165 
4,536,035 


85-173433 

85-190023/ XAB 
85-236784/ XAB 
85-237865/ XAB 
85-238038/ XAB 
85-238483/ XAB 
85-238491/ XAB 
85-238525/ XAB 
85-238541/ XAB 
85-238558/ XAB 
85-238590/ XAB 
85-238723/ XAB 
85-238921/ XAB 
85-239515/ XAB 
85-239630/ XAB 
85-239770/ XAB 
85-239952/ XAB 
85-240224/ XAB 
85-240638/ XAB 
85-241206/ XAB 
85-241495/ XAB 
85-241529/ XAB 
85-241776/ XAB 
85-241982/ XAB 
85-242089/ XAB 
85-242097/ XAB 
85-242139/ XAB 
85-242147/ XAB 
85-242477/ XAB 
85-242642/ XAB 
85-242907/ XAB 
85-243145/ XAB 
85-243160/ XAB 
85-243194/ XAB 
85-243335/ XAB 
85-243699/ XAB 
85-243822/ XAB 
85-244259/ XAB 
85-244788/ XAB 
85-244853/ XAB 
85-245330/ XAB 
85-245645/ XAB 
85-245652/ XAB 
85-245686/ XAB 
85-245694/ XAB 
85-245728/ XAB 
85-245843/ XAB 
85-245868/ XAB 
85-245959/ XAB 
85-246007/ XAB 
85-246023/ XAB 
85-246031/ XAB 
85-246056/ XAB 
85-246106/ XAB 
85-246114/ XAB 
85-246155/ XAB 
85-246395/ XAB 
85-246478/ XAB 


Availability Distribution 
Source Category 


NTIS, PC A05/MF A01 (GPO Dep.) .99: DE86005261 MN -34 
NTIS, PC A06/MF A0i (GPO Dep.) 99: DE86004670 STD -20g 
See NUREG/CR-4183-Vol.1 1186004577 MN -78 
See NUREG/CR-4183-Vol.2 T186004578 MN -78 
NTIS, PC A08/MF AOI; 1 DE86004592 STD -70 
NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE86005805 MN -32 


NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE86005428 MN -25 
See DOE/ER/03346-260 : DE86005977 MN -34C 
See PB-86-109162/XAB 


NTIS (US Sales Only), PC A02/MF AO1 DE86701093 
NTIS (US Sales Only), PC A02/MF A0O1 DE86700938 


NTIS (US Sales Only), PC A02/MF AO1 DE86700922 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE86750249 
(US: Commissioner of Patents, Washington, D.C. 

20231, USA, $1.00 per copy. Government Patent Ap- 

plications available from NTIS) 


NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF A0Ol 
NTIS, PC A02/MF AOI 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AOl1 
NTIS, PC A05/MF A0Ol1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A09/MF A0O1 
NTIS, PC A04/MF A0Ol1 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A06/MF A01 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AOI 
NTIS, PC A06/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A0S/MF AOi 
NTIS, PC A06/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A07/MF AOI 
NTIS, PC A06/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOi 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AOI 
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NTIS, PC A03/MF A01 
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NTIS, PC A02/MF A01 
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NTIS, PC A03/MF ACI 
NTIS, PC A08/MF AOl1 
NTIS, PC A09/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOl1 
NTIS, PC All/MF A0Ol 
NTIS, PC A08/MF AO1 
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NTIS, PC A04/MF AO1 
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NTIS, PC A08/MF E08 
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Report 
Number 


86-104114/ XAB 
86-104551/ XAB 
86-104569/ XAB 
86-104577/ XAB 
86-104585/ XAB 
86-104593/ XAB 
86-105053/ XAB 
86-105079/ XAB 
86-106564/ XAB 
86-107398/ XAB 
86-109162/ XAB 
86-109956/ XAB 
86-110830/ XAB 
86-113958/ XAB 
86-116522/ XAB 

PC/ICE/T- 
25 

PCMRP- 
85-P1 
86-P1 

PEI- 
3642-6 

PER-CPN- 
848 

PFC/RR- 
85-21 

PNL- 
5460-VOL-1 
5460-VOL-2 
5469 
5470-2 
$511-Vol.2 
5577-12 


27 
PR-CMa- 
64 
PWA- 
5594-251-VOL-2 
5914-39 
5966-17 
PWR-CWG-P- 
84-245 
RAD- 
85-207-006-12 
85-207-006-13-VOL-1 
85-207-006-13-VOL-2 
RADC/ETR- 
85-0010 
REG/G- 
410-4 


REPT- 
12 
84-21508 
84-21509 
84-21510 
85B0257 
85129 
86009 
840178 

RERF-TR- 
4-82 
13-80 
13-81 
27-81 

RFP- 
3859 


Availability 
Source 


NTIS, PC A99/MF AOl 
NTIS, PC A10/MF AOl 
NTIS, PC Al7/MF AOi 
NTIS, PC A15/MF AO1 
NTIS, PC A07/MF AO! 
NTIS, PC All/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A0S/MF A01 
NTIS, PC A22/MF AOI 
NTIS, PC Al4/MF AOl 
NTIS, PC Al2/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF A0Ol 
NTIS, PC A06/MF A0O1 


See PB-85-240224/XAB 


See AERE-M-3483 
See AERE-R-11730 


See PB-85-246536/XAB 
See AERE-R-11828 
See DOE/ET/51013-161 


See PB-85-247211/XAB 

See PB-85-247229/XAB 

See NUREG/CR-4267 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4300-Vol.2 

NTIS, PC A03/MF A01 (GPO Dep.) 
See NUREG/CR-4485 

NTIS, PC Al6/MF A01; 1 (GPO Dep.) 
See NUREG/CR-4462 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1 - GPO 


NTIS (US Sales Only), PC AQ2/MF A01 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 


NTIS, PC Al2/MF A0Oi 
See AECL-8108 


See N-85-35198 
See N-85-35391 
See N-86-11474 


See CEGB-TPRD/B-0493/N84 


See PB-86-103868/XAB 
See PB-86-102779/XAB 
See PB-86-102787/XAB 


See AD-A-158587/6/XAB 


US Nuclear Regulatory Commission, Washington, 
DC 20555 


See PB-86-102829/XAB 
See PB-86-102712/XAB 
See PB-86-105079/XAB 
See PB-86-103819/XAB 
See N-85-34175 
See N-85-35834 
See N-86-12167 
See PB-86-105053/XAB 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A03/MF AOI (GPO Dep.) 
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11:13238 
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11:15321 
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11:14329 
11:13580 


11:13840 
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11:12581 


11:13617 
11:14649 
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Report 
Number 


RHO-BW-CR- 
150-P 
RHO-BW-SA- 
479-P 
RISO-M- 
2527 
RR- 
106, 
SAIC- 
85/ 1800 
85/ 1956-PRI-95 
SAND- 
83-2551-Vol.2 
83-2551-Vol.3 
84-2024C 
85-0602 
85-0613 
85-1103 
85-1273 
85-1277C 
85-1402C 
85-1448 
85-1514 
85-1774 
85-1851C 
85-1881 
85-1983C 
85-2183C 
85-2266C 
85-2529C 
85-2538C 
85-2547C 
85-2565C 
85-2732C 
85-2796C 
85-2842C 
85-7178 
85-8015 
SAPR- 
3 
SAR- 
16 
17 
SC- 
5295.4FR 
SC-M- 
72-1078 


810115-1 

820116-3 

820804-2 

830215-1 

830215-2 
SKB-KBS-TR- 

84-19 
SKBF-KBS-TR- 

83-62 
SLAC-PUB- 

3760 

3769 

3813 

3825 

3834 
SNV-PM- 

1792 
SP-RAPP- 

1985-13 
SPK-PM- 

1985-1 
SR- 

29 

85-R-5155-10 
SRDP-R- 

125 


Availability 
Source 


NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF A0O1; 1 
See PB-85-249035/XAB 


See AD-A-159359/9/XAB 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
See NUREG/CR-4369 

NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO01 (GPO Dep.) 
See EGG-LLW-7045 

NTIS, PC A13/MF AOI; 1 (GPO Dep.) 


See N-85-35840 


See N-85-35141 
See N-85-35141 


See AD-A-159170/0/XAB 


NTIS, PC A07/MF AOI (GPO Dep.) 


NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; | 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS (US Sales Only), PC A06/MF AOI; 1 
See PB-85-238921/XAB 

NTIS (US Sales Only), PC A06/MF A01 


See AD-A-159512/3/XAB 
See PB-86-102878/XAB 
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DE86005889 
DE86003765 
DE86005329 
DE86005970 
DE86002016 
DE86005442 
DE86005635 
DE86005799 
DE86004186 
T186005785 

DE86005634 
DE86004185 
DE86004221 
DE86003497 
DE86005170 
DE86003499 
DE86003716 
DE86003501 
DE86005887 
DE86006257 
DE86005630 
DE86005433 
DE86005277 
DE86005647 


DE86002015 
DE85012145 
DE86004417 
DE85016892 
DE86750579 
DE86750263 
DE86750261 
DE86750258 
DE86750230 
DE86750232 
DE86750231 
DE86700588 
DE86700492 
DE86005661 
DE86005660 
DE86005663 
DE86005657 
DE86005667 


DE86750177 


DE86750198 


Distribution 
Category 
MN -70 

MN -32 


MN -32 


SRDP-R- 


Abstract 
Number 


11:12823 
11:15281 
11:15451 
11:12620 


11:14970 
11:15322 


11:12824 
11:12825 
11:13805 
11:12835 
11:15028 
11:13976 
11:15250 
11:13655 
11:13743 
11:15452 
11:15385 
11:12818 
11:15386 
11:15387 
11:14330 
11:15388 
11:13139 
11:15389 
11:13720 
11:15390 
11:13606 
11:13806 
11:12847 
11:13820 
11:12753 
11:13008 


11:14880 


11:14304 
11:14304 


11:13692 
11:13925 
11:12983 
11:13009 
11:13131 
11:12902 
11:13149 
11:13150 
11:13807 
11:12703 
11:12704 
11:12705 
11:12826 
11:14606 
11:13977 
11:14306 
11:14307 
11:14079 
11:15072 
11:14728 
11:13130 
11:12699 


11:14737 
11:13557 


11:12848 





STEV-VIND- 
84-24 
85-8 
85-9 
85-10 
85-11 
85-12 
85-13 
85-14 
85-19 
85-20 
85-22 
85-23 
85-26 
85-27 
85-29 
STF- 
15A82026 
15A83010 
15A83032 
15A84006 
15A84026 
15A84045 
15A84053 
17A82050 
18A83002 
25A83006 
25A83008 
45A84001 
60A81110 
60A 83021 
60A284002 
71A84013 
71A84014 
STU- 
80-4390 
STUDSVIK-EI- 
85-40 


STUDSVIK-NW- 


85-893 
SV-FUD- 

6-1 
SV-FUD-G- 

2-4 
SV-SD- 

5167 
SVF- 

170 
TETRAT-TC- 

3042 

3752 

3752-VOL-1 

3752-VOL-2 
TGAL- 

85-3 
TOP- 

8-4-007 

8-4-015 
TR- 

1 

3 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A0O1 
See AD-A-158867/2/XAB 

NTIS (US Sales Only), PC A08/MF A0O1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC AOS/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC_A10/MF AOI; 1 
NTIS (US Sales Only), PC A12/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO1 
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(319) 353-3318 


UNIVERSITY OF KANSAS 
Doc. Collect.-Spencer Lib. 
Lawrence, KS 66045 

(913) 864-4662 


UNIV. OF KENTUCKY LIBRARIES 
Govt. Pub. Department 

Lexington, KY 40506 

(606) 257-3139 


LOUISIANA STATE UNIVERSITY 
Middleton Library 

Govt. Docs. Dept. 

Baton Rouge, LA 70803 

(504) 388-2570 


LOUISIANA TECHNICAL UNIV. 
LIBRARY 

Documents Department 

Ruston, LA 71272 

(318) 257-4962 


UNIVERSITY OF MAINE 

Raymond H. Fogler Library 

Tri-State Regional Documents 
Depository 

Orono, ME 04469 

(207) 581-1680 


UNIVERSITY OF MARYLAND 
McKeldin Lib. -Doc. Div. 
College Park, MD 20742 

(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept. 
Boston, MA 02117 

(617) 536-5400 ext. 226 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, Mi 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, Mi 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 

409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55455 

(612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 
Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 

Federal Documents 

1420 P Street 

Lincoln, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoln) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 
Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 

Government Pub. Dept. 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 
Documents Department 
Grand Forks, ND 58202 
(701) 777-2617, ext. 27 
(in cooperation with North 
Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta. 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib. -Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, Wi 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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PERSONAL ENERGY 
PROFILE (PEP) 


COMPUTER SEARCH 
SERVICE 


P| 


PEP is a customized computer 
search service provided to 
DOE and contractor personnel 
on DOE/RECON (the Depart- 
ment’s interactive on-line infor- 
mation retrieval system). For 
others, these selective 
dissemination-of-information 
services are available on com- 
mercial on-line systems. PEP 
automatically supplies the 
latest information in your field 
of interest by searching any of 
the regularly updated data 
bases in DOE/RECON twice a 
month, printing out the new 
bibliographic entries defined by 
your particular search, and 
mailing the update to you. 

A search strategy is custom 
designed for each PEP sub- 
scriber so that each person’s 
unique information needs are 
met. Your library and the 
scientific specialists at the 


Office of Scientific and Techni- 
cal Information work with you 
to design a suitable search. 
Once the PEP service has 
been established, the search is 
automatically executed twice a 
month, and the results— 
provided in computer printout 
form—are mailed to you. 


To obtain additional informa- 
tion about the specifics of 
subscribing to the PEP search 
service, or for examples of 
PEP search results, contact 
the library at your facility. If 
you do not have a library at 
your facility, contact 


Technicai Information Division 

Office of Scientific and 
Technical Information 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 








